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Executive Summary

Progress on the thirteen collaborative research projects is ongoing. The activity during this second quarter has focused on the following:

· Literature reviews and databases

· Conference and print journal papers 
· Modeling and simulations

· Design and construction of experimental facilities

· Testing and experimentation
Progress on the individual projects is summarized below.

Development and Delivery of Course Material for Engineering Project Management Courses


A. Haghani (UMD), J. Cable (UMD)

Objective: To develop and deliver course material for an Engineering Project Management program at PI, develop and deliver a short course for GASCO, and perform a feasibility study of establishing a graduate program in Engineering Project Management at PI.

Progress: 

· There were no tasks to be completed for this quarter on this project.
Development of a Probabilistic Model for Degradation Effects of Corrosion-Fatigue-Cracking in Oil and Gas Pipelines


M. Modarres (UMD), A. Seibi (PI)

Objective: To propose and validate a probabilistic model for health management of oil pipelines in process plants.

Progress: 

· Specific, degradation-based models for fatigue-corrosion life assessment have been proposed.  

· Dr. Abdennour Seibi visited UMD on May 14-18. During the visit the development of a PI accelerated testing lab was discussed and planned, and a student was selected to work on Phase II of the project.
· A meeting was arranged for Dr. Seibi with Professor David Wei of Lehigh University. Professor Wei is a leading researcher in corrosion-fatigue, and Dr. Seibi visited his lab to discuss the needs of the planned PI accelerated laboratory.
Dynamics and Control of Drill Strings on Fixed and Floating Platforms


B. Balachandran (UMD), M. Karkoub (PI) 

Objective: To develop and analytically and numerically study control-oriented models for drill strings; to investigate control of an under-actuated nonlinear system (drill string) with complex interactions with the environment; and to build a drill-string testbed at the PI/UMD to test the theoretical findings.

Progress: 

· Different drill string models were investigated, and an experimental arrangement complementing one at PI was designed for studying drill-string dynamics.   

· Professor Balachandran visited PI in February 2007 and met with Professors Karkoub and Abdelmagid of PI. All three of them visited the National Drilling Company of Abu Dhabi, UAE.
An EHD-Enhanced Gas/Liquid Separator


S. Dessiatoun (UMD), M. Ohadi (PI)

Objective: To study hybrid inertia-EHD gas-liquid separation phenomena for electrically conductive and nonconductive liquid particles suspended in a moving gaseous medium.


Progress: 

· A conference paper is being prepared that highlights major literature findings and latest results.  

· A visualization test setup was constructed to observe the effect of electrostatic forces on air-water separation.  

· The experimental air-water test setup was constructed to study the effect of various parameters on the separation process.
Force-Fed Cooling of Photovoltaic Arrays for High-Efficiency Solar Energy Conversion Systems


S. Dessaitoun (UMD), I. Kubo (PI), M. Ohadi (UMD)

Objective: To create a database on the available cooling techniques for high heat flux solar concentrator arrays necessary for efficient conversion of solar energy to electric power, and to design and fabricate an experimental prototype and associated setup to verify the feasibility of this concept and the capacity for force-fed cooling. 
Progress: 

· A literature survey is being conducted on flat-plate solar cells, solar cells under concentration, and cooling of PV cells.  

· Micro-fabrication technology is being studied, and training courses are being started.

Fundamentals of Engineering Education



S. Ainane (UMD), P. Rodgers (UMD)

Objective: To design a review course to prepare PI students for Fundamentals of Engineering examination; to prepare and grade “practice” Fundamentals of Engineering examination for PI students; and to use the practice exam results to identify the program strengths/weaknesses. 

Progress: 

· FE review material was developed and sent to the PI.  

· Dr. Ainane flew to the UAE and conducted a sixteen-hour review for the test.  

· Seventy-three graduating seniors from the PI took an eight-hour FE exam; the exams were graded by Dr. Ainane; and the results were communicated to the PI.
Robust Optimization of Petrochemical Systems 


S. Azarm (UMD), S. Al Hashimi (PI), T. Al Ameri (PI)

Objective: The objective of this study is to develop a framework for robust optimization the design of a distillation column, while considering the net profit effect at the plant level. 

Progress: 

· A preliminary literature review for distillation tower optimization was completed. 

· The PI-UMD team met on a regular basis via MSN.  

· A preliminary optimization model for distillation tower design was developed/implemented. Further extensions of this model are underway. 

· A new optimization method was completed and applied to a distillation tower, and other numerical test problems were completed. 

· A report of the progress was given during the PI-UMD video-conference meeting on May 23, 2007. 

· A joint journal paper is under preparation.

Solid Oxide Fuel Cells for CO2 Capture and Enhanced Oil Recovery


G. Jackson (UMD), V. Eveloy (PI), A. Goharzadeh (PI)

Objective: This multi-faceted project will investigate the feasibility of implementing advanced solid oxide fuel cell (SOFC) technology for producing power from oil well off-gases while providing a source of concentrated CO2 for sequestration and enhanced oil recovery.
Progress:  

· UMD has explored fabrication methods for developing optimal micro-architectures for metal-doped ceria anodes.   
· Along with the fabrication study for thin electrolytes with porous anode supports, work has continued with thick, electrolyte-supported cells with both Ni and CeO2 anode catalysts.  
· Preliminary work has been done on sputter-deposited CeO2 anodes with porous gold overlayers for current collection with thick electrolytes.  
· The modeling of 1-D SOFC architectures for design optimization has continued on this program.  The models have been further developed in this quarter to include distributed electrochemical reaction regions, improved kinetic models with operation on CH4 as well as syngas (H2/CO) on Ni/YSZ anodes.  
Study of Condensing Flows in a Micro-scale Channel with a Micro-element Array and Visual Techniques


S. Dessiatoun (UMD), A. Goharzadeh (PI)

Objective: To investigate the fundamentals of the two-phase condensing flow phenomenon in a sub-millimeter microchannels.

Progress:

· Leaks have been located and fixed.
· Tests for the refrigerant R24fa have been completed.
Sulfur Recovery from Gas Stream using Flameless and Flame Combustion Reactor


Prof. A.K. Gupta (UMD), M. Sassi (PI)

Objective: To obtain fundamental information on the thermal process for sulfur recovery from sour gas by conventional flame combustion and flameless combustion using numerical and experimental studies. The ultimate goal is to determine optimal operating conditions for sulfur conversion.

Progress: 

· Sample simulation results have been obtained for low to high concentrations of H2S in the gas under both non-reactive and reactive conditions. 

· A journal paper based on the literature review has been written for a special issue of the American Journal of Environmental Sciences. 

Thermally Enhanced Polymer Heat Exchanger for Seawater Applications

A. Bar-Cohen (UMD), Dr. Peter Rodgers (PI), Dr. Ahmed Abdala (PI)

Objective: To address the fundamental thermal performance issues associated with the use of thermal high-conductivity polymer materials in heat exchangers. 

Progress:  

· Current uses and applications have been identified for low-k polymer heat exchangers in the cooling processes of highly corrosive or chemically aggressive fluids where the chemical inertness of the polymers is beneficial.

· The few companies that produce thermally-conductive polymers and their pertinent material properties have been identified. 

· The thermo-fluid performance of a parallel heat exchanger module has been modeled.

· The performances of double-finned polymer heat exchanger modules, from un-enhanced through thermally enhanced polymers, have been evaluated.  These performances have been compared to the performance of an aluminum module over a range of liquid velocities.
Undergraduate Design and Best Educational Practices



L. Schmidt (UMD), R. Kubo (PI)

Objective: To partner with PI design faculty to (1) assess existing PI curriculum to profile the design content and (2) compare the design content level to that of a top-ranked, ABET-accredited, US institution; and, (3) prepare design modules and recommend their selected placement within existing PI courses.

Progress: 
· Dr. Kubo allocated a half-day of his April 27th visit to meeting with Dr. Schmidt to review UM Capstone Design Course materials; to attend a course lecture and a lab section; and to tour DesignME lab facilities.

Waste Heat Utilization in the Petroleum Industry


R. Radermacher (UMD), Yunho Hwang (UMD), S. Al Hashimi (PI), P. Rodgers (PI)

Objective: To utilize waste heat in petroleum processing plants to minimize overall energy consumption.

Progress: 

· Preliminary waste heat analysis has been completed for the ADNOC plants at ASAB and ADGAS. 
Introduction

In line with its mission to provide world-class education to the citizens of the United Arab Emirates in engineering and the applied sciences, the Petroleum Institute (PI) of Abu Dhabi, UAE, has entered into a long-term collaborative effort with the University of Maryland (UMD) to enhance its own undergraduate, graduate studies/research, and continuing education practices. The PI was founded by Emiri decree in 2001 under the direction of H.H. Sheikh Khalifa bin Zayed Al-Nahyanand.  It is sponsored by a consortium of Abu Dhabi National Oil Company (ADNOC) and its international partners (Shell, BP, Total, and Japan Oil Development Company.
The PI and UMD recognize the many potential benefits for both institutions that could result specifically from collaborative educational and research activities in the field of Energy Sciences and Engineering.  The Energy Education and Research Collaboration (EERC) has been created within the A.J. Clark School of Engineering at the University of Maryland to provide the administrative structure and academic oversight for these collaborative efforts.

During this second quarter of the EERC’s funded effort, partnerships between UMD and PI faculty have been further solidified, and significant progress has been made on the collaborative research projects.

Updated Quarterly Schedule 

Because the first quarterly period expanded to fill nearly five months, an adjusted quarterly schedule is now in place.  UMD will provide quarterly reports to the PI on the following dates:

	Quarter 2
	June 30, 2007

	Quarter 3
	September 30, 2007

	Quarter 4
	December 15, 2007

	Quarter 5
	February 29, 2008

	Quarter 6
	May 15, 2008

	Quarter 7
	July 31, 2008

	Quarter 8
	October 31, 2008


Collaborative Activities

Progress made on the EERC research projects during the second quarter of activity is summarized below.

I.  
Collaborative research projects

Progress on the thirteen collaborative research projects is ongoing. The activity during this second quarter has focused on the following:

· Literature reviews and databases

· Conference and print journal papers

· Modeling and simulations

· Design and construction of experimental facilities

· Testing and experimentation

Progress on the specific projects is described in greater detail in the next section of this report.

II.  
EERC faculty visits

Face-to-face meetings have continued to prove useful to the various projects.  UMD faculty members have visited PI, and vice versa, to collaborate on experimental facilities and to meet with representatives from industry and other universities who have an interest in EERC research.  

Faculty and student visits include:

· Dr. Bala Balachandran to PI, Feb 2007

· Dr. Greg Jackson to PI, March 2007 

· Dr. Rocky Kubo to UMD, April 2007

· Dr. Abdennour Seibi to UMD, May 14-18

· Juan Cevallos, UMD graduate student, to PI June 19-July 20

III.
Joint monthly meetings via video-conference 

Joint monthly meetings have continued as an effective means for faculty members to present their research to the entire group.  In contrast to the first video-conference meeting, at which all the projects were presented, fewer faculty members now present at each meeting, which allows them to discuss their findings in greater detail.

IV.
PI Distance Learning Students

Three PI students successfully completed the UMD graduate Mechanical Engineering course ENME 635, “Energy Systems Analysis.”  The students participated in the course as distance learners, and they received UMD graduate credit for their participation.

Progress Report Contents

The remainder of this report contains descriptions and progress updates of the current collaborative research projects.  The format of the individual reports has been modified from the first quarterly report to better accommodate the information presented.  

For each project the following information is included as applicable:

· Objective/Abstract

· Milestones/Deliverables Scheduled for Completed Quarter

· Summary of Project Activities for the Completed Quarter

· Difficulties Encountered/Overcome

· Planned Project Activities for the Next Quarter

· Appendix

· Justification and Background

· Approach

· Two-Year Schedule

· Key References

Conclusion

During this second quarter, now that initial start-up delays have been resolved, the EERC has made significant progress on its joint research projects.  UMD looks forward to our continued collaborative efforts.

Individual Project Reports

	Development and Delivery of Course Material for Engineering Project Management Courses

UMD Investigators:  Ali Haghani & John Cable

GRA’s: None

PI Investigator(s): None

Start Date: October 2006

Report Date: 1 December 2006


1.
Objective/Abstract

Develop and deliver course material for an Engineering Project Management program at PI, develop and deliver a short course for GASCO, and perform a feasibility study of establishing a graduate program in Engineering Project Management at PI. 

2.
Milestones/Deliverables Scheduled for the Completed Quarter

None.


3.
Summary of Project Activities for the Completed Quarter

UMD/PM does not have any tasks due this quarter. We are waiting to hear from PI regarding the next courses they want.

4.
Difficulties Encountered/Overcome

5.
Planned Project Activities for the Next Quarter

We plan to deliver a questionnaire for use in the market analysis to PI for beta testing by the end of August.

6.
Appendix


6.1
Justification and Background

PI’s need to develop a graduate program in Engineering Project Management. 


6.2
Approach

The material for all of these courses will be derived from the course material for the engineering project management courses at the University of Maryland, supplemented by additional material developed by the CEE faculty as needed.  After delivery of the material, the feasibility study will entail visiting PI, interviewing the PI faculty who are interested in the program, and assessing the facilities and human resources needs.

6.3
Two-Year Schedule

· Develop and deliver a one-week short course in project management for GASCO: January 2007 – delivered in Abu Dhabi in January.

· Develop and deliver materials for a semester-ling course in project management: September 2007 – hand delivered in Abu Dhabi in January 2007 (7 months early)

· Develop and deliver materials for two additional semester-long courses in project management at PI: December 2007 – delivered slides only for ENCE 421 in January with the rest due in September 2007. The third course has not been requested by PI at this time.

6.4
Key References

N/A
	Development of a Probabilistic Model for Degradation Effects of Corrosion-Fatigue-Cracking in Oil and Gas Pipelines

UMD Investigator: Prof. Mohammad Modarres

GRA-1: Mohamed Chooka

GRA-2: To be assigned

PI Investigator(s): Prof. Abdennour Seibi

Start Date: October 2006

Report Date:  30 June 2007


1.
Objective/Abstract

This study involves developing and applying an engineering-based probabilistic model for health management of oil pipelines in process plants. The study involved two interrelated projects. The first project, which is the topic for the PhD student, focuses on model development and demonstration. The second project involves developing a degradation acceleration lab at PI and performing experiments to further validate the proposed models of the first project. Building the experimental set-up depends on the availability of funding from the Petroleum Institute.  GRA-1 is working on the first project and GRA-2 will work on the second project.

The objective of this study is to propose and validate a probabilistic model based on the underlying degradation phenomena whose parameters are estimated from the observed field data and experimental investigations. Uncertainties about the structure of the model itself and parameters of the model should also be characterized.  The proposed model should be able to capture wider ranges of pipelines rather than only the network ones.  Thus, the proposed model will better represent the reality of the pipeline’s health and can account for material and size variability.  The existing probabilistic models sufficiently address the corrosion and fatigue mechanisms individually, but are inadequate to capture mechanisms that synergistically interact.  Admitting the fact that capturing all degradation mechanisms will be a challenging task, the new model will address two of the most important mechanisms: corrosion/crack growth and corrosion/fatigue/crack growth.

2.
Milestones/Deliverables Scheduled for the Completed Quarter

3.
Summary of Project Activities for the Completed Quarter

(As related to stated deliverables in #2.  Include findings, accomplishments, figures, and/or schedule changes in this section.)

1. Specific models for fatigue-corrosion degradation-based life assessment have been proposed.

2. Mohamed Chookah, the PI-funded graduate student, presented and passed his PhD proposal on May 14.

3. Dr. Abdennour Seibi visited UMD on May 14-18. During the visit the development of a PI accelerated testing lab was discussed and planned, and a student was selected to work on Phase II of the project. This student has agreed to spend 6-9 months at PI while the lab is being developed and will begin his stay in September 2007. Also, we arranged a meeting for Dr. Seibi to visit Professor David Wei of Lehigh University. He is a leading researcher in corrosion-fatigue, and Dr. Seibi visited his lab to discuss the needs of the upcoming PI accelerated laboratory.

4. We have invited Prof. David Wei to serve on Mohamed Chookah's PhD committee.

4.
Difficulties Encountered/Overcome

None.

5.
Planned Project Activities for the Next Quarter

6.
Appendix


6.1
Justification and Background

Oil pipelines are susceptible to degradation over the span of their service life. Corrosion is one of the most common degradation mechanisms, but other critical mechanisms such as fatigue and creep cannot be overlooked.  The rate of degradation is influenced by factors such as pipeline materials, process conditions, geometry, and location.  Based on these factors, a best estimate of the pipeline’s service life (reliability) is calculated.  This estimate serves as a target that guides maintenance and replacement practices. After a long period of service, however, this estimate requires reevaluation due to new evidence observed from monitoring the conditions of the pipeline.   

A number of deterministic models have been proposed to estimate reliability of pipelines.  Among these models is the ASME B31G code [1], which is the most widely accepted method for the assessment of corroded pipelines [2].  However, these models are highly conservative and lack the ability to estimate the true life and health of the pipeline. It is necessary, therefore, to develop a best-estimate assessment of the life of these pipelines and integrate the uncertainties surrounding this estimate.  In addition to the limitations embedded in these deterministic models are the problems with inspection techniques and tools that may be inadequate and susceptible to errors and imprecision.  The proposed probabilistic models would be capable of addressing the limitations of these models (by accounting for model uncertainties), inspection data (characterizing limited and uncertain evidences) and subjective proactive maintenance (involving decision making process under uncertainty).


6.2
Approach

The researchers will attempt to identify a focal point in one of ADNOC’s operating companies, such as TAKREER, which will champion this project and provide data pertinent to the core activities of this research study.  The study consists of two interrelated projects that will run over a period of two years and a half.  The first phase of Project 1 will focus on the development of a PhD thesis proposal, which encompasses the latest technological development and ongoing research activities and outlines the subject of the research project.  The second phase will concentrate on the development of a probabilistic model for piping in process plants followed by model validation through collected experimental and field data.  The second project, which will run a year later, will focus on the design, construction and commissioning of the corrosion-fatigue test cell.  The test rig will be designed and built by the research team at the University of Maryland (UMD) with the assistance of Dr. Abdennour Seibi from the Petroleum Institute (PI).  The third phase of this study will deal with model application to ADNOC process facilities in order to predict their remaining service life. 

The test rig, which will be built at PI, will be used by GRA-2 to conduct an experimental study reflecting field conditions for model validation developed in project 1.  The equipment needed would include corrosion test cells, autoclaves, multiphase flow loops, and testing machines for slow strain rate and crack growth testing. This activity also requires a complete line of monitoring equipment for evaluation of corrosion, scaling, and chemical treatment for field and laboratory.  This test rig, once built, will be a useful tool for teaching, research, and possibly training field engineers from operating companies.  See “Two-Year Schedule” for a summary of the major tasks and the corresponding timeline.

6.3
Two-Year Schedule

Project 1:

1. PhD thesis proposal, which will include a literature search (9/1/2006 - 6/30/2007)

2. Data collection from ADNOC process plants (1/1/2007 - 8/30/2007)

3. Prof. Modarres visit to PI to review progress and plan for accelerated lab development (3/2007).

4. Dr. Seibi visit to UMD to advise PhD student in his thesis work and assist in designing the accelerated Testing Facility (11 – 21 May).

5. Empirical/Engineering-Based Model Development (9/1/2006 – 6/30/2007)

a. Streamlining of the model to pipeline/pressure vessel application.

b. Collection of appropriate data (data availability is at the discretion of ADNOC operating companies).

c. Actual model development.

6. Probabilistic estimation of model parameters (4/1/2007 – 8/31/2007)

7. Application example (9/1/2007 – 12/31/2007)

8. Dr. Seibi visit to UMD for thesis proposal defense and thesis defense (dates to be announced).

Project 2:

1. Design, construction, and commissioning of Accelerated Degradation Lab at PI.  UMD research team will design the test facility with the assistance of Dr. A. Seibi from PI (6/1/2007 - 12/31/2007).

2. Test planning (1/1/2008 – 1/31/2008).  Dr. Seibi will visit UMD for two weeks during this period to jointly develop the test plan with UMD researchers.

3. Experimental test for model testing/validation (1/1/2008 - 8/31/2008)

4. Examples of model applications (9/1/2008 – 12/31/2008)

Conference and archival paper development (Dates of delivery depend on availability of results).


6.4
Key References

[1] ASME-B31G (1991).  Manual for Determining the Remaining Strength of Corroded Pipelines: A Supplement to ASME B31G Code For Pressure Piping.  New York: American Society of Mechanical Engineers. 

[2] Lee, O. S., Kim, D. H. and Choi, S. S. (2006).  Reliability of Buried Pipeline Using A Theory Of Probability Of Failure. Solid State Phenomena, 110, 221-230. 

	Dynamics and Control of Drill Strings on Fixed and Floating Platforms

UMD Investigators: Bala Balachandran

UMD GRA: Chien-Min Liao (started in SPRING 2007)

PI Investigators: Mansour Karkoub and Youssef Abdelmagid

PI RA: Thomas Polzer

Start Date: 12/01/2006

Report Date:  30 June 2007


1.
Objective/Abstract

Research objectives are the following: i) develop, and analytically and numerically study control-oriented models for drill strings, ii) investigate control of an under-actuated nonlinear system (drill string) with complex interactions with the environment, and iii) build drill-string arrangement at  PI & UMD to validate the analytical findings and suggest possible strategies to mitigate drill-string failures. 

2.
Milestones/Deliverables Scheduled for the Completed Quarter

In this quarter, different drill string models were investigated and an experimental arrangement complementing one at PI has been designed for studying drill-string dynamics.   Professor Balachandran visited PI in February 2007 and met with Professors Karkoub and Abdelmagid of PI.  All three of them visited the National Drilling Company of Abu Dhabi, UAE.  All of the models and the experimental arrangements discussed here have been constructed in close collaboration with Professors Karkoub and Abdelmagid. 
3.
Summary of Project Activities for the Completed Quarter

(As related to stated deliverables in #2.  Include findings, accomplishments, figures, and/or schedule changes in this section.)
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Figure 1. Sketch of drill-string system 

and different models studied.

As illustrated in Figure 1, a drill-string system, conveying the rotary downward motion to the drill-bit, is primarily composed of a drill pipe, the drill collars, and the drill bit.  During a drilling operation, there is drilling mud or fluid between the drill pipe and collars. Different models have been studied for examining the drill-string dynamics. These models include the four model types, namely, Models I, II, III, and IV, discussed here.   In Model I, the lateral dynamics of the drill string are of interest, while in Model II, the torsional motions of the drill string are of interest. The effect of drilling mud is taken into account in Model II.  Both Models I and II have been reported in the literature as mentioned in the previous report.   The features of Models I and II are taken into account in constructing Model III, where the axial or longitudinal forces are also included.  This model can be used for studying torsional and bending motions of a drill string.  The features of Models I and II are not further discussed here, as they have been discussed in previous reports and presentations.   In Model IV, the drill string is treated like a rotating shaft and bending of the drill string due to an unbalanced mass is treated.   The development of Model IV is discussed in Section 3.1, and the experimental arrangement being conceived at the University of Maryland is briefly described in Section 3.2.    Preliminary results obtained through simulations are also included in Section 3.1.

3.1 Model IV: 4DOF model 
In this section, the model development undertaken to construct a four degree-of-freedom model is discussed.    To aid the development of this model, illustrative sketches are included in Figures 2 and 3, where two sections of a drill string are shown.  The four degrees of freedom are the following: i) 
[image: image4.wmf] the radial displacement of the center of Section II, ii) 
[image: image5.wmf] the rotation of Section I, iii) 
[image: image6.wmf]  the bending angle along the tangential direction, and iv) 
[image: image7.wmf] the rotation of Section II.   The unbalanced mass is  
[image: image8.wmf] , and the eccentricity of this mass with respect to the rotation axis is given by the parameter e.  The four degree-of-freedom model can be extended to a five degree-of-freedom model by including an additional tilt angle of Section II.

[image: image9]
Figure 2. Two sections of a drill string undergoing torsional motions.  In addition, the drill string undergoes bending motions much like a rotating shaft with a mass unbalance.

[image: image10]
Figure 3. System with unbalanced mass mb.
3.1.1 Derivation of Equations of motion of the system

The system equations are derived from Lagrange’s equations.  To that end, the system kinetic energy, system potential energy, and the virtual work are determined as 


[image: image11.wmf]      (1)

[image: image12.wmf]  (2) 

[image: image13.wmf]                                                                           (3) 

where the definition of different quantities closely follow that provided in Melakhessou, Berlioz, and Ferraris (2003) (also see Section 6.4).  However, it should be mentioned that there are differences between the model constructed here and the model reported in the work of Melakhessou et al.  Starting from Eqs. (1)-(3), the equations of motion are obtained as 
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                                                                                                                                                         (4)-(7)

where 
[image: image18.wmf]. 
      
[image: image19.wmf]
3.1.2 Simulation results

Simulation results are presented for two different initial values of the radial displacement.  These simulations are based on a MATLAB program written on the basis of Eqs. (4) and (7).  Numerical values used for the different parameters are given in Section 6.4.  The choice of these parameter values will be refined in future simulations to correspond to an actual drill string. 
Case I (Initial displacement close to the outer wall and no external force):   In this particular case, the initial displacement 
[image: image20.wmf] has been picked to have a value of 2.0, which means that the initial position is close to the outer wall.   Free oscillations of the system are considered, and results obtained through numerical integration are shown in Figures 4 and 5.  The results indicate bounded, aperiodic behavior as expected. 
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Figure 4. Representative free-oscillation results obtained through numerical integration of Eqs. (4) through 7.  The four phase portraits correspond to the following: a) radial displacement of Section II, b) rotation angle of Section I, c) bending angle of Section II, and d) rotation angle of Section II.
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Figure 5. Trajectory of the center of Section II in the X-Y plane:  a) without bending angle
[image: image27.wmf], (
[image: image28.wmf]only) and b) with bending angle
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Case II (Initial displacement close to the origin and no external force):  In this particular case, the initial displacement 
[image: image31.wmf] had been picked as 0.01, which is close to the origin.  Again, the results shown in Figures 6 and 7 indicate aperiodic motions: in particular, quasi-periodic motions.  
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Figure 6. Representative free-oscillation results obtained through numerical integration of Eqs. (4) through 7.  The four phase portraits correspond to the following: a) radial displacement of Section II, b) rotation angle of Section I, c) bending angle of Section II, and d) rotation angle of Section II.
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Figure 7. Trajectory of the center of Section II in the X-Y plane:  a) without bending angle
[image: image38.wmf], (
[image: image39.wmf] only) and b) with bending angle
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3.2 Experimental Arrangement:
As shown in Figure 8, the setup consists of two rotational disks (to be made from brass), a power amplifier, a DC motor, and a brake that can be applied to the lower disk.  In addition, the lower disk is to be attached to a spring-actuator base to model the soil behavior. The drill string is enclosed by an outer shell, which in the real scenario would be full of mud. A possible dimension for the drill string (to be made from low-stiffness steel spring) is a length of about 1 m to 1.5 m and a diameter of 2 mm.  The drill-string and the lower brass disk represent the drill- 

[image: image42]
Figure 8. Experimental arrangement to study bending and torsional motions of a drill string; this arrangement is complimentary to that being developed at PI. 

string with the bottom-hole-assembly in a real drill-string system, and the brake is to be used to simulate the friction force between the drill bit and borehole. The contact material of the brake is to be rubber. The brake can also be used for simulating the resistance of soil. Lateral forces are also to be applied by using a shaker as shown in the figure.  This shaker can be helpful for studying bending failures of the drill string.  
4. Difficulties Encountered/Overcome

Simulations with an external torque have not yielded results that can be explained thus far.  It is planned to include dissipation in the system and also to examine the contact dynamics between the string and the shell. It is also anticipated that it will take time to realize the appropriate interface and simulation conditions with the experimental arrangement. 

5.
Planned Project Activities for the Next Quarter

Apart from the issues mentioned in Section 4, a model to simulate the bending motions of the drill string system under lateral and axial applied forces will be examined, and the role of drilling mud will also be studied.  On the experimental front, the following issues will be addressed:  i) applied static/dynamic longitudinal force to let the string bend while rotating, ii) relative displacement between two sections due to an applied lateral force, and iii)  application of  a dynamic lateral force.


[image: image43]
Figure 9.  Different scenarios to be studied in the experiment.
6.
Appendix

6.1
Justification and Background

Drill-string dynamics needs to be better understood to control drill strings and steer them to their appropriate location in oil wells, in particular, for applications such as geosteered drilling.   Although a considerable amount of work has been carried out on oil-well rotary drilling (for example, Spanos et al. 2003), the nonlinear dynamics of this system is not well understood given that a drill string can undergo axial, torsional, and lateral vibrations, and  operational difficulties include sticking, buckling, and fatiguing of strings.  


6.2
Approach

A combined analytical, numerical, and experimental approach will be pursued at the University of Maryland (UMD) in coordination with the Petroleum Institute (PI). Specifically, the drill string is to be modeled as a nonlinear dynamical system consisting of interconnected structural components (e.g., tubes) with joints. Appropriate attention will also be paid to the soil conditions. Finite element methods are to be used for developing computational models. The experiments at UMD & PI will be tailored to address specific aspects of the drill-string dynamics.  Actuator and sensor choices will also be explored to determine how best to control the system dynamics. The studies will be initiated with drill strings located on fixed platforms and later will be extended to systems located on floating platforms. 
6.3
Two-Year Schedule

January 1, 2007 to July 31, 2007:  Modeling of drill-string dynamics, computational models; analytical and numerical studies; identification of appropriate oil-well model 

August 1, 2007 to October 31, 2007:  Analytical and experimental studies and initiation of experimental studies 

November 1, 2007 to January 31, 2008:  Completion of preliminary control design studies 

February 1, 2008 to July 31, 2008: Studies on “optimal” actuator and sensor configurations for control of drill-string dynamics, and investigations into the need for vibration isolation schemes 

August 1, 2008 to October 31, 2008: Studies on drill-string systems located on floating platforms

6.4 Nomenclature and values used for simulations  
	Symbol
	Analytical model definition
	Variable/Simulation value

	
[image: image44.wmf]
	Radial displacement
	Variable 

	
[image: image45.wmf]
	Rotational angle of Section I
	Variable 

	
[image: image46.wmf]
	Bending angle along the tangential direction
	Variable 

	
[image: image47.wmf]
	Rotational angle of Section II
	Variable 

	
[image: image48.wmf]
	Mass moment of inertia of Section I
	100 units

	
[image: image49.wmf]
	Mass moment of inertia of Section II
	100 units

	
[image: image50.wmf]
	Radial distance of the unbalance mass
	0.5 units

	
[image: image51.wmf]
	Initial displacement of Section II
	2.0 / 0.01 units

	
[image: image52.wmf]
	Mass of Section II
	2.05 units
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	Unbalanced mass
	2.0 units
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	Bending stiffness in radial direction 
	0.5 units
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	Bending stiffness in tangential direction 
	0.2 units

	
[image: image56.wmf]
	Torsional stiffness of  Section II
	0.3 units

	
[image: image57.wmf]
	Contact stiffness of  Section II
	0.8 units
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	Contact determination term;  equals to 1 while contacting and 0 otherwise
	0 or 1
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	--
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	Separation from Section II to the outer wall at initial position 
	--
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	An EHD-Enhanced Gas-Liquid Separator

UMD Investigators: Dr. Serguei Dessiatoun

GRA’s: Mohamed Alshehhi

PI Investigator(s): Dr. Michael Ohadi

Start Date: October 2006
Report Date:  30 June 2007


1.
Objective/Abstract

To study hybrid inertia-EHD gas-liquid separation phenomena for electrically conductive and nonconductive liquid particles suspended in a moving gaseous medium. This is useful in a variety of applications including air-conditioning, refrigeration and process industries. 

2.
Milestones/Deliverables Scheduled for the Completed Quarter

· Literature review
· Construction of visualization test setups to study the effect of electrostatic forces on air-water separation and the effects of various parameters on the separation process.
3.
Summary of Project Activities for the Completed Quarter

(As related to stated deliverables in #2.  Include findings, accomplishments, figures, and/or schedule changes in this section.)

· Literature Review: 

· A conference paper is being prepared that highlights major literature findings and latest results.

· Experimental Work: 

· A visualization test setup was constructed to observe the effect of electrostatic forces on air-water separation.

· An experimental air-water test setup was constructed (Fig. 1) to study the effect on the separation process of some parameters, such as:

· Current Voltage Characteristics (Fig. 2)

· Electrode voltage (Fig. 3)

· Separator length (Fig. 4)

· Flow rate (Fig. 5)

(A TSI Aerodynamic Particle Sizer® Spectrometer was used to analyze the data).

[image: image62]
Figure 1. Air-Water Separation Test Setup

[image: image112.wmf]
[image: image113.wmf]
Figure 2. Current-Voltage Characteristics

[image: image114.wmf]
[image: image115.wmf]
Figure 3. Voltage Effect

[image: image116.wmf]
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Figure 4. Separator Length Effect
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Figure 5. Air Flow Rate Effect

4.
Difficulties Encountered/Overcome

· Some challenges in the design of a gas-and-conductive liquid separator are listed below: 
· Efficient charging procedure for all particles in the separator volume
· Prevention of charge leakages and/or shortages due to the conductive nature of the fluid
· Power supply design and control mechanisms
5.
Planned Project Activities for the Next Quarter

· Use numerical work (Fem Lab) to simulate the charging process through the separator.

· Design a water mist separation test loop with instrumentation for control and/or measurement of: 
· Temperature

· Humidity

· Flow rate

6.
Appendix


6.1
Justification and Background

Separation comprises a significant part of the oil and natural gas production process.  In many stages of this process, electrostatic separation significantly increases the efficiency and often decreases the cost of production. Most of the oil producers, including ADNOC, operate where the climate is hot and therefore use refrigeration and air-conditioning equipment.  The efficiency and reliability of this equipment appreciably suffers due to mal-distribution of lubricant oil in the system. Electrostatic separation can correct this mal-distribution and improve the efficiency of this refrigeration and air-conditioning equipment.   Similarly, vapor compression equipment with lubricant circulation is also used in oil refinery processes. This circulation can be significantly improved using EHD separators to increase heat-pumping efficiency. UMD has already developed a working prototype for gas-and-non-conductive droplet separation. However, the fundamentals of this separation mechanism must be better understood to enable optimization of the working design. There is also a need to explore the feasibility of separation of gas-and-conductive liquid mixtures, which poses additional challenges.  

Conventional gas/liquid separators are based on inertial and gravitational forces. They have poor efficiency when separating micron-size particles in the flow due to low gravitational and inertial forces acting on small particles. In contrast, electro-hydrodynamic (EHD) forces strongly affect particles of such size. The combination of a conventional separator with EHD allows us to create the most effective and lowest pressure-drop particle separator, with potential applications to separation of electrically conductive and non-conductive liquid particles. The separation of electrically conductive particles like water-air mixtures (fog) imposes significant design constraints on separator electrode design and high-voltage power supply selection. 


6.2
Approach

Detailed analysis and identification of the phenomena and the design challenges involved in effective implementation of the mechanism. Parametric study of existing and improved separators. Design iterations, including numerical flow and field simulations, fabrication, and testing. Creation of database and engineering design correlations.

6.3
Two-Year Schedule

Year 1: 

· Conduct literature review to study current technologies for separation of solid or liquid particles from gas flows by electrostatic and electro-hydrodynamic (EHD) forces. 

· Evaluate existing technologies and assess their applicability to flow separation of gas-and-liquid-droplet mixtures.  

· Evaluate and optimize current designs of UMD EHD separators for non-conductive liquid particles in gas flow. 

· Design and fabricate a two-phase gas-liquid droplet separator capable of operating with conductive fluids. Conduct a parametric study of separators for different conductive fluids, concentrations, and gas flow rates. 

Year 2: 

· Continue optimization and numerical study of hybrid gas-and-non-conductive liquid droplet separator. Continue parametric experimental study of gas-and conductive separator. 

· Design iterations and implementation. 

· Experiment on different designs. 

· Develop design correlation.  

· Prepare report. 


6.4
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	Force-Fed Cooling of Photovoltaic Arrays for High-Efficiency 

Solar Energy Conversion Systems

UMD Investigators: Dr. S. Dessaitoun

GRA’s: E. Kermani, S. Chowdhury

PI Investigator(s): Dr. I. Kubo, Dr. M. Ohadi 

Start Date: March 2007
Report Date:  30 June 2007


1.
Objective/Abstract

The proposed project will create, based on a survey of available literature, a database on the available cooling techniques for high heat flux solar concentrator arrays necessary for efficient conversion of solar energy to electric power. The typical cooling load necessary for optimum radiation concentration and optimum photovoltaic conversion efficiency will be identified, and a novel force-fed cooling technique that has been developed at UMD will be applied to contain this cooling load. An experimental prototype and associated setup will be designed and fabricated to verify the feasibility of this concept and the capacity for cooling by this technique. Based on these experimental results, the radiation concentration levels acceptable to this cooling capacity will be redefined. The type of fluid and its flow rate, the temperature of the surface where solar radiation is incident, and the uniformity of temperature on this active area are the main issues that will be addressed in this proposed project. The scalability of this technique for uniform cooling of industry-scale extended area panels will be a guiding parameter for the design and development of the heat exchanger prototype proposed here.

2.
Milestones/Deliverables Scheduled for the Completed Quarter

· A literature survey is being conducted on flat plate solar cells, solar cells under concentration, and cooling of PV cells 

· Micro-fabrication technology is being studied, and training courses are being started

3.
Summary of Project Activities for the Completed Quarter

(As related to stated deliverables in #2.  Include findings, accomplishments, figures, and/or schedule changes in this section.)

· Literature review

· Photovoltaic effect
· Types of photovoltaic cells
· Energy conversion efficiency

· Flat plate solar cells

· Concentrating photovoltaic

· Temperature rise in solar cells

· Micro fabrication technology
· Deep reactive etching
· Photolithography

· Training course
4.
Difficulties Encountered/Overcome

· Lack of literature about the simultaneous effect of concentration on cell efficiency and temperature rise.

· Lack of literature about optimum concentration.
5.
Planned Project Activities for the Next Quarter

· Design a force-fed silicon-based heat sink for the concentrated solar cell

· Evaluate the possibility of fabrication of a silicon-based heat sink for the concentrated solar cell

· Explore the possibilities of fabrication of the heat sink using UMD microfabrication facilities
6.
Appendix


6.1
Justification and Background

The abundance of solar energy in Middle Eastern countries provides significant opportunity for development of eco-friendly power generation technologies essential in the modern world. Several decades of research have produced significant knowledge and innovations in design of economically viable, silicon-based photovoltaic (PV) panels and mirrors for concentration of solar radiation and its conversion to electric power. One of the outstanding challenges in this field is the active and uniform cooling of these large-area, high heat flux solar concentrator arrays, because the conversion efficiency is heavily dependent on device temperatures and drops significantly with an increase in temperature. If an appropriate cooling technique is possible, these solar panels will become more effective and commercially viable, which could pave the way for a rapid transition of the current power generation industry towards eco-friendly alternatives for local use, increasing currently available export resources and also creating a base for future energy export technologies.

Among several techniques enabling the use of solar energy, solar photovoltaics exhibit significant potential for economic and eco-friendly process for power generation industry. After five decades of research and development, photovoltaic energy production is growing exponentially across global markets. Northern Europe and Japan currently lead in the research and commercialization of PV technology. Solar panels on the facades and roofs of commercial and residential buildings are common pictures in these countries, where solar energy is used in every aspect of utilities, including heating, cooling and lighting needs. Most of those countries have climates with high cloudiness and low intensity direct sunlight, limiting the energy conversion effect. The static PV arrays that work well with dispersed sun light have already been developed. These cells are used in the static arrays and are simple silicon-based cells with poor conversion efficiency. 

Progress has been made on decreasing the cost and consumption of solar array material by using thin film PV cells. Daytime tracking of the sun by sensor-enabled drives offers significant benefit in increasing solar array effectiveness. Also, in the recent decade, works have been published on the concentration of solar radiation by parabolic mirrors and lens structures onto smaller sized solar panels, which greatly reduce the cost and increase conversion efficiency by increasing specific power. The US Department of Energy has recently reported exceeding 40% efficiency level with concentrated arrays compared to 8.5% for static arrays. The efficiency of the array increases with the level of concentration if array temperature is kept at a low constant value. The same low array cost compared to the total system cost will allow updating to current technology. The radiation concentration up to 80,000 times is theoretically possible but currently just 400 to 500 times is feasible due to high heat dissipation requirement on the PV concentrator arrays.

6.2
Approach

UMD-side participation

1. Conduct extensive literature survey on PV radiation concentrators. Summarize available cooling technologies for these arrays with notes on their cost, size and other scalability issues.

2. Evaluate cooling loads, taking into account recent advances in radiation concentration technologies and conversion efficiencies.

3. Develop a force-fed heat exchanger prototype capable of rejection of this expected heat flux. Explore the possibility of MEMS fabrication techniques for creating micro-grooves integrated with solar panels. Also identify possible fluid choices and pumps to meet the demand.

4. Conduct experimental study on force-fed-based single- and two-phase processes to determine cooling capacity.

5. Based on outcome of experiments, design, fabricate, and test a complete PV converter and cooler package in the field.

6. Make recommendations for a radiation concentration that is commensurate with this thermal management technique.

PI-side participation

1. Provide information and symbiotic assistance to the UMD team regarding current concentrator designs, available cooling techniques and expected heat loads.

2. Prepare a solar concentrator to be packaged with UMD-made heat exchanger for final testing.

3. Corroborate UMD testing of the concentrator and cooling element in UAE desert conditions

4. Provide contributions to the preparation of final project report and recommendations.

6.3
Two-Year Schedule

UMD-side participation

Year 1

· Literature review and summary

· Design of force-fed cooler for PV array

· Fabrication of experimental prototype and experimental loop

Year 2 

· Finalized experimental setup
· Experimental results
· Recommendations for optimized PV converters with respect to developed cooling capacity

· Final report

PI-side participation

Year 1

· Input on literature review and summary
· Discussion and assistance in design of test prototype
· Concentrator design
Year 2

· Discussion and assistance in experimentation
· Concentrator fabrication or participation in fabrication
· Testing of concentrator and cooling system in UAE conditions
· Input on final report and recommendation


6.4
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1. Muresan, C., Menezo, C., Bennacer, R., Vaillon, R., ’ Numerical Simulation of a Vertical Solar Collector Integrated in a Building Frame : Radiation and Turbulent Natural Convection Coupling’, Heat Transfer Engineering, vol. 27(2), pp. 29-42, 2006.

2. Konnttinen, P., Lund, P.D., ‘Thermal Stability and Moisture Resistance of C/Al2O3/Al solar absorber surfaces,’ Solar Energy Materials and Solar Cells, vol. 82, pp. 361-383, 2004.

3. Ramanathan, K., Keane, J., Koufi, R.,’Properties of High-Efficiency CIGS Thin-Film Solar Cells,’ Proceedings of 31st IEEE Photovoltaics Specialists Conference and Exhibition, Lake Buena Vista, FL, January, 2005.

4. Han, D., ‘Microscopic Mechanism of Staebler-Wronski Effect in a-Si Films and High Efficiency Solar Cells,’ Final Subcontract Report prepared under subcontract no. ADJ-1-30630-09, National Renewable Energy Laboratory, 2004.

5. Bakirov, M., ‘ Photoelectric and Radiation Characteristics of Silicon Solar Cells at High Illumination Levels and Elevated Temperatures,’ Semiconductors, vol. 31(5), pp. 439-440, 1997.
	Fundamentals of Engineering (FE) Examination

UMD Investigators: Dr. Sami Ainane

PI Investigator:  Dr. Peter Rodgers

Start Date: June 2006

Report Date:  30 June 2007


1.
Objective/Abstract
· Design a review course to prepare PI students for the Fundamentals of Engineering Examination (FE Exam).

· Prepare and grade “practice” FE Exam for PI students.
· Use the practice FE Exam results to identify strengths/weaknesses of engineering programs.
· Determine whether an official NCEES FE Exam can be undertaken at the PI.
2.
Milestones/Deliverables Scheduled for the Completed Quarter
· FE Exam review tutorial material was developed by UMD and sent to the PI.

· Dr. Ainane conducted a sixteen-hour tutorial review for the practice FE Exam test at the PI.  An additional thirty-two hours of tutorials were taught by PI faculty.
· Seventy-one 2007 graduating seniors from the PI undertook an eight-hour FE Exam (morning and afternoon exams, each of four hours duration).  The exams were graded by Dr. Ainane and the results communicated to the PI.

3.
Summary of Project Activities for the Completed Quarter

(As related to stated deliverables in #2. Include findings, accomplishments, figures, and/or schedule changes in this section.)
· All graduating 2007 PI senior students (71 in total) undertook the practice FE Exam on April 28, 2007.  The results were communicated to PI, which has performed detailed analyses of the results.
· Although the FE Exam undertaken by PI students was non-accredited, PI is seeking accreditation status from 2008 onwards.  In this regard, PI has solicited AMIDEAST (America-Mideast Educational and Training Services, Inc.) to consider proctoring an official NCEES FE Exam at PI.  AMIDEAST has agreed in principle to this request and has approached the Maryland State Board for Professional Engineers to inquire about the possibility of them administrating an official FE Exam in UAE, with AMIDEAST serving as proctor.  This proposal will be considered at the next scheduled meeting of the Maryland State Board, and their decision will be communicated directly to AMIDEAST.
4.
Difficulties Encountered/Overcome
· Even though a monetary award was offered to PI students who passed the FE exam [Grade A ($2,725), Passing grade ($1,362)], the majority of the students did not appear willing to put in the effort to pass the practice FE Exam.
5.
Planned Project Activities for the Next Quarter
· The FE Exam tutorial review notes will be updated, and a new exam, with discipline-specific afternoon tests in mechanical, electrical, and chemical engineering, will be developed.

· PI will continue discussions with AMIDEAST to determine whether an official NCEES FE Exam can be undertaken at the institute.
6.
Appendix


6.1
Justification and Background
· The National Council of Examiners for Engineering and Surveying (NCEES), who are the official body that administer the FE exam, have detailed statistics on the results for examinees who undertake the FE exam and have attended EAC/ABET-accredited college/university engineering programs. 
· By undertaking a trial FE exam, PI will be able to benchmark student performance with corresponding US engineering programs as a metric for ABET accreditation.
· Although the trial FE exam undertaken by PI students on April 28, 2007 is non-accredited, UMD-PI team is seeking accreditation status from 2008 onwards.

6.2
Approach
Tutorial sessions are developed to prepare PI students for undertaking the trial FE exam, which covers the following topics:

· Mathematics, probability and statistics

· Statics, dynamics and materials science

· Thermodynamics and fluid mechanics

· Electrical circuits and computers

· Engineering economics

· Chemistry

· Ethics and business practices

A specially prepared tutorial revision package was supplied by the University of Maryland, supplemented with teaching materials developed by PI faculty.

These material was reviewed in 46 hours of tutorials, given over a nine week period.  PI faculty taught 32 hours, with an additional 16 hours of revision tutorials given by Dr. Ainane, during an on-site visit to PI in March 2007.

6.3
Two-Year Schedule
Year 1:
· Design review course to prepare PI students for Fundamentals of Engineering examination.

· Prepare and grade “practice” Fundamentals of Engineering examination for PI students.

· Establish if an official NCEES FE Exam can be undertaken at PI in 2008.

Year 2:

· Modify and revise review course to prepare PI students for Fundamentals of Engineering examination based on Year I experience.
· Prepare and grade “practice” Fundamentals of Engineering examination for PI students.

6.4
Key References
An overview of the FE exam process can be obtained at http://www.ncees.org, which is the official website for The National Council of Examiners for Engineering and Surveying (NCEES), which administers the FE exam.

	Robust Optimization of Petrochemical Systems

UMD Investigator: Dr. Shapour Azarm

PI Investigators: Dr. Saleh Al Hashimi and Dr. Tareq Al Ameri

GRAs: UMD’s GRAs (started in January 2007): Mr. Genzi Li and Mr. Ramzi Al Saari (ADNOC Fellow); 

PI’s GRA: Ms. Naveen Al Qasas

Start Date: October 2006

Report Date:  30 June 2007


1.
Objective/Abstract

The objective of this study is to develop a framework for robust optimal design of distillation columns, while considering net profit effects at the plant level. The investigation will mainly focus on engineering decisions but will also consider the effects of these decisions on business objectives while maintaining the required product specifications. The investigation will also explore tradeoffs between engineering objectives versus expected profit and other business goals when there is uncertainty.

2.
Milestones/Deliverables Scheduled for the Completed Quarter

· A preliminary literature review for distillation tower optimization has been completed. A copy of this report was sent to PI for their perspective and additions. 

· The PI-UMD team met on a regular basis via MSN. The last meeting was on May 17, 2007.
· A preliminary optimization model for distillation tower design has been developed/implemented. Further extensions of this model are underway. 

· The development of a new optimization method has been completed. This new method was applied to a distillation tower, and other numerical test problems were completed (see Section 3 for details). A report of the progress was given during the PI-UMD video-conference meeting on May 23, 2007. 
· A joint journal paper is under preparation.
3.
Summary of Project Activities for the Completed Quarter

(As related to stated deliverables in #2.  Include findings, accomplishments, figures, and/or schedule changes in this section.)

The next few slides provide a summary of project activities for the completed quarter.
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4.
Difficulties Encountered/Overcome

N/A
5.
Planned Project Activities for the Next Quarter

· Perform robust optimization with interval uncertainty. 

· Update distillation tower model, i.e., cost model, and subsequently the optimization.

· Complete the joint journal paper on the new MOGA with distillation column design optimization
6.
Appendix


6.1
Justification and Background

Optimization-based design of distillation towers needs to be better understood, particularly when significant variability exists during the operation of these systems in a refinery plant.

A preliminary review of the literature has revealed that previous methods in design and/or operation of petrochemical systems have been mainly based on either engineering decisions or business decisions.  The literature is sparse for the cases when these two types of decisions are integrated sequentially. However, given that operating decisions are based on engineering and business considerations simultaneously, these methods should be further developed and tuned to actual conditions of real plants to increase profitability.

6.2
Approach

There are two main tasks in the proposed approach. Both tasks will begin after a literature review in the respective domain is performed. 

Task 1 (PI): 

Develop and implement engineering analysis models for a petrochemical system:  

· Task 1.1: Develop a MATLAB-based multi-input, multi-output analysis model for a distillation column.  

· Task 1.2: Extend the above analysis model for the distillation column to include: (i) additional complexity, (ii) subsystem details; or, expand the model to include other subsystems in a plant. The ultimate goal is to develop an integrated multi-subsystem petrochemical analysis model for a plant or a group of units in the plant. 

Task 2 (UMD): 

Develop and implement a robust optimization approach: 

· Task 2.1: Develop and implement a MATLAB-based multi-objective and reliability-based robust optimization approach for the above analysis models. 

Task 2.2: Extend the robust optimization approach to consider the case when: (i) the upper and lower bounds for the known range of inputs include quantifiable variability, (ii) for a subset of uncertain inputs, their probability distribution is available, while for the remaining inputs the range is given.

6.3
Two-Year Schedule

Tasks 1 and 2 will begin in the first year. Tasks 1.1 and 2.1 are expected to be completed by the end of the first year. Tasks 1.2 and 2.2 will begin toward the end of the first year and are expected to be completed by the end of the second year.
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1.
Objective/Abstract

This multi-faceted project will investigate the feasibility of implementing advanced solid oxide fuel cell (SOFC) technology for producing power from oil well off-gases while providing a source of concentrated CO2 for sequestration and enhanced oil recovery.  This project will explore fundamental issues in identifying preferred material combinations for durable SOFC anode operation with typical oil well off-gas composition. Along with these fundamental issues, multi-scale modeling will include detailed models for assessing SOFC membrane electrode assembly architectures for optimal operation with hydrocarbons, and higher-level system models for evaluating integrated systems with all accessory equipment within the context of oil well operation.  System models will assess the economic viability of such a system and thereby determine technology performance requirements for successful implementation of SOFC-based systems for enhanced oil recovery with CO2 injection.

2.
Milestones/Deliverables Scheduled for the Completed Quarter

The following milestones are listed for the project, and although none were scheduled for completion until Fall 2007, several accomplishments were made toward meeting the first two milestones for the upcoming Fall.

1. Operational experimental rig at the PI by Fall 2007 – PI faculty, with significant UMD guidance (including a visit by Dr. Jackson in late March), have been acquiring necessary flow and process equipment along with analytical equipment (such as electrochemical workbench) for establishing an SOFC test facility there this fall.

2. SOFC design modeling tool with results showing preferred architectures by Fall 2007 – The UMD team has continued to enhance the SOFC modeling tool to look at fuels other than H2.  This tool is being validated against a wide array of data both from UMD experiments as well as from the literature.

3. System-level modeling tool for exploring integration feasibility with oil production facilities by Fall 2007 – PI/UMD have discussed and prepared to implement models into HiSys/Aspen, which is currently used at the PI facility.
4. Summary of experimental findings, kinetic models, and electrochemical performance for light hydrocarbons on preferred SOFC membrane electrode assemblies by Fall 2008.

3.
Summary of Project Activities for the Completed Quarter

Over the past quarter, UMD and PI have focused efforts on Tasks 1 and 2 as described in Appendix 1.    Accomplishments on these first two tasks along with preliminary work on Task 3 are discussed here.

Task 1:  Experimental study of SOFC MEA’s for hydrocarbons

UMD has spent significant effort exploring fabrication methods for developing optimal micro-architectures for metal-doped ceria anodes.   Figure 1 shows the experimental configuration for single-cell SOFC’s in which these anode architectures are being explored.   The anodes (both the functional and support regions) are an integrated mixture of catalyst (Ni or CeO2) with a porous YSZ electrolyte matrix (in direct contact with the dense YSZ electrolyte membrane, as indicated in Figure 1).  Various processes have been tested for fabricating the optimal YSZ porous anode matrix as well as subsequent CeO2 (or Ni) impregnation.  Methods to date have included the use of YSZ powders (Tosoh, Inc.) with carbon-based pore formers that are burned out during processing to form the porous YSZ matrix as well as the use of prefabricated porous tapes (from Electro-Science, Inc.).  Along with this effort, the UMD team has been focusing on ways to integrate these anodes with very thin but dense electrolyte membranes (< 20 μm) with the focus on using electrolyte tapes from Electro-Science, Inc.   These efforts have revealed the importance of the process heating and cooling cycle in maintaining solid thin-film electrolytes integrated with the anodes.  Completion of the fabrication processing studies will be this month, with transitioning to testing of high-power density cells.
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Figure 1. Schematic (taken from Kee, Zhu, Sukeshini, and Jackson 2007) which shows architecture of single-cell SOFC’s with the anode layer including the functional layer near the dense YSZ electrolyte and the support layer providing structural integrity and gas diffusion for the anode.

Along with the fabrication study for thin electrolytes with porous anode supports, work has continued with thick electrolyte-supported cells with both Ni and CeO2 anode catalysts.  The thick electrolytes do not permit high power density due to the significant bulk resistance losses in the thick electrolyte.  Nonetheless, results have been obtained with hydrocarbon/H2 mixtures on both porous Ni/YSZ anodes as well as on CeO2 anodes (discussed further in Task 2).  Some results for Ni/YSZ anodes running on H2/n-C4H10 mixtures are shown in Figure 2.  With Ni anodes, performance was found to degrade for C4H10 after 150 s of exposure.  The low-current densities are indicative of the electrolyte-supported cells, and these results, along with past in-house and literature studies, are motivating the development of composite metal/CeO2 anodes.  
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Figure 2. Single-cell SOFC performance at 720 °C after exposure to a) H2/CH4 mixture and b) H2/C4H10 mixture.  SOFC’s were made with porous Ni/YSZ porous anodes (20 μm thick), dense YSZ electrolytes (800 μm thick), and LSM/YSZ composite cathodes.  Red curves are after 10 s of exposure, and blue curves are after 150 s of exposure.
Preliminary work has also been done on sputter-deposited CeO2 anodes with porous gold overlayers for current collection with thick electrolytes.  These tests have been performed to provide idealized geometries for developing electrochemical kinetic models for H2, CO, and hydrocarbon oxidation on CeO2. These models are to be used in Task 2.  This work will transition to porous Cu/CeO2 and/or Au/CeO2 anodes with thin electrolytes for high power densities in the upcoming quarter.

Interactions with the PI faculty and UMD faculty and students have been extensive over the past quarter in the attempts to design and assemble a fully functioning single-cell SOFC test rig at the PI.  UMD and PI faculty designed and specified a test facility for the PI, and PI faculty through conversations with suppliers and further discussions with UMD have revised some of the rig specifications to meet safety concerns as well as to address issues related to cost.  PI has purchased some equipment, such as an electrochemical workbench, furnaces, and other supplies, with the expectation that the rig will be functioning in Fall 2007.  UMD will assist the PI in setting up this facility.

Task 2: Numerical modeling for design of SOFC architectures 

The modeling of 1-D SOFC architectures for design optimization has continued on this program.  The models have been further developed in this quarter to include distributed electrochemical reaction regions, improved kinetic models with operation on CH4 as well as syngas (H2/CO) on Ni/YSZ anodes.  Efforts to extract fundamental kinetic rates on CeO2 catalysts continue through analysis of sputter-deposited thin-film anodes as mentioned in Task 1.  Progress on fitting these results to proposed oxidation and mixed ionic-electronic conductivity models for CeO2 is ongoing and should be complete by the end of next quarter.

Finally, these 1-D through the membrane-electrode assembly (MEA) models are being integrated into a down-the-channel model from which results should be presented in the next quarterly report.

Task 3: System-level analysis of integrated SOFC plants  

The only accomplishment on this task during the past quarter was the establishment of a plan to implement Aspen/Hisys models housed in the Chemical Engineering Department at PI for this part of the project.  This effort has not yet begun, but it is planned for the upcoming quarter.
4.
Difficulties Encountered/Overcome

The principal challenges for this program have been in the fabrication of anode-supported cells (Task 1), the acquisition of equipment for the PI rig (Task 1) and in the development of the CeO2 electrochemical kinetic models for the modeling design effort (Task 2).  These challenges are the focus of progress to be made in the upcoming quarter.

5.
Planned Project Activities for the Next Quarter

In the upcoming quarter, the following activities are expected for Tasks 1-3.

Task 1:  Experimental study of SOFC MEA’s for hydrocarbons

· Finalize fabrication protocol for high-power density cells with thin electrolytes and metal-doped CeO2 anodes.

· Complete preliminary UMD studies comparing operation of SOFC’s with syngas and with humidified and dry hydrocarbons (no larger than n-C4H10).

· Complete purchase and acquisition of supplies and equipment for PI SOFC test facility and begin assembly of test rig.
Task 2: Numerical modeling for design of SOFC architectures 

· Complete development of hydrocarbon electrochemical models (CeO2 and Ni) and study optimal anode architectures for hydrocarbons  with 1-D through-the-MEA models. 

· Develop a down-the-channel model at UMD and begin study of SOFC operation with high fuel utilization and various inlet fuel compositions.
Task 3: System level analysis of integrated SOFC plants  

· Begin development of SOFC and balance of plant models in Aspen or Hisys at PI.  

Task 4: Identification of multi-university research team for SOFC’s in the petroleum industry.

· No activities are planned for this task until after some of the above accomplishments are achieved in Fall 2007. 

6.
Appendix


6.1
Justification and Background

This work, combined with the development of detailed microstructure models and higher-level system models, will provide the basis for pursuing a combined experimental and multi-scale modeling effort that will explore the possibility of implementing new high-temperature solid oxide fuel cells in petroleum extraction. These models will aid in both high-efficiency power production and production of concentrated CO2 streams for enhancing oil recovery while sequestering CO2 emissions.  This collaborative work will allow the Petroleum Institute and UMD to become leaders in promoting SOFC technology to improve the operation of and reduce the environmental impact of oil recovery.

SOFC power plants provide a unique opportunity to provide ultra-high efficiencies (> 64% electrical) while simultaneously separating CO2 emissions from N2 dilution for efficient CO2 sequestration1. While SOFC architectures/membrane electrode assemblies (MEA’s) have been developed for operating with small-molecule fuels (H2, CO, and CH4)2, challenges remain in the development of SOFC assemblies for higher hydrocarbon fuels, although recent progress in SOFC design and materials has indicated the feasibility of such systems3,4 . The UMD team has been evaluating SOFC anodes5 for small hydrocarbon fuels, and recent unpublished work on alternative ceria-based anodes shows promise for stable operation with hydrocarbons.


6.2
Approach

Four tasks identified for this project are presented here.

Task 1:  Experimental study of SOFC MEA’s for hydrocarbons

UMD has high-temperature single-cell rigs with electrochemical characterization tools, electronic flow controls, and data acquisition for studying SOFC MEA’s.  This project will expand these capabilities to study porous MEA architectures of ceria-based anodes for stable operation on C3-C5 gases.  Experiments will explore the role of metal doping of the ceria for improved electronic conductivity and activity for fuel breakdown to avoid carbon build-up. The experiments will include V-I measurements as well as impedance spectroscopy to validate models developed in Task 2, as well as post-testing microscopy and surface characterization to evaluate the durability of the SOFC anodes for the different fuels. After being established at UMD, these capabilities will be duplicated at the Petroleum Institute (PI) with the aid of UMD researchers such that faculty at the PI will also participate in this effort while providing PI students a chance to explore SOFC technology.    

Task 2: Numerical modeling for design of SOFC architectures 

Modeling of membrane electrode assemblies will explore optimal design of SOFC’s for hydrocarbon operation and high fuel conversion efficiency to provide optimal CO2 capturing by eliminating downstream combustion of unburned fuel.  This work will build on 1-D and 2-D detailed Matlab/Cantera-based models developed at UMD for SOFC MEA analysis.  New efforts will involve the development and validation of hydrocarbon kinetic models on preferred anode materials identified in Task 1.  The Petroleum Institute will seek to implement some of the multi-physics modeling capabilities/predictions of the UMD codes into commercial codes that provide for simulation of complex geometries. 

Task 3: System level analysis of integrated SOFC plants  

The economic and engineering viability of an integrated SOFC plant for CO2 sequestration and efficient power production1 will be put within the context of petroleum production with system level modeling tools developed at UMD (in Matlab) and at PI (in selected commercial software).  These tools will be used to explore overall balance of the plant, adequacy of fuel supplies, and power requirements for CO2 capture. 

Task 4: Identification of multi-university research team for SOFC’s in the petroleum industry. 

The UMD/PI team will spend a portion of his time developing a broader-base team for pushing this project further toward implementation. Potential partners may include the Colorado School of Mines and the Norwegian University of Science and Technology, with whom UMD has established collaborations.

6.3
Two-Year Schedule

Year 1:

· Begin experiments for identifying preferred material systems using ceria-based anodes for hydrocarbon SOFC operation.
· Perform post-testing material characterization for evaluation.
· Acquire equipment for assembly rig at the PI.
· Adopt Matlab SOFC models at UMD for hydrocarbon studies.
· Input Matlab models into Fluent simulations at PI.
· Establish system level models at both institutions. 

Year 2:
· Perform experiments with preferred material systems for typical off-gas compositions (with varying team loadings).

· Validate models and perform SOFC design for both MEA microstructure and overall all fuel cell size. 

· Identify preferred system configurations for overall balance of plant.
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1.
Objective/Abstract

The proposed two-year study will investigate, by different experimental techniques, the fundamentals of the two-phase condensing flow phenomenon in a sub-millimeter microchannel. In order to understand the mechanism of the flow, local measurements of heat flux, temperature and flow velocities are necessary. The present project intends to use a micro-heat sensor array along the microchannels and the optimum flow-visualization technique to measure heat flux distribution and local fluid- and vapor-phase velocities, respectively.

2.
Milestones/Deliverables Scheduled for the Completed Quarter 
· Leaks were located and fixed.

· Finished the tests for R24fa; however, there are some tests that need to be repeated for assurance. The completed tests are listed here:

· All 300 kg/m2s mass flux tests for saturation temperatures from 30 – 70 oC and for 0-15 oC super heat inlet conditions

· Tested 50 oC saturation temperature with 400 kg/m2s mass flux and for 0 and 10 oC super heat inlet conditions.

3.
Summary of Project Activities for the Completed Quarter

(As related to stated deliverables in #2.  Include findings, accomplishments, figures, and/or schedule changes in this section)

Table 1. Comparison of refrigerant properties
	
	T​sat ( oC )
	P​sat ( kPa)
	Density
(kg/m3)
	Enthalpy

(kJ/kg)
	Viscosity

((Pa.s)
	Surface

Tension

(mN/m)

	
	
	
	liquid
	liquid
	vapor
	liquid
	vapor
	

	R-134a
	30
	770
	1187.5
	241.7
	414.8
	185.8
	12.04
	7.42

	
	70
	2116
	996.2
	304.3
	428.7
	106.4
	14.65
	2.61

	HFE-7100
	30
	34.2
	1455
	58.8
	179.6
	655
	n.a.
	13.0

	
	70
	138.2
	1343
	104.8
	213.3
	335.8
	n.a.
	n.a

	R-245fa*
	30
	179
	1325.1
	239.6
	427.5
	376.4
	10.51
	13.41

	
	70
	610
	1204.7
	295.7
	456.6
	226.8
	12.0
	8.35


The results of R245fa tests show similar trends, as seen above with the results of R-134a. Although these tests were conducted during different times of the year and of the day, they show the effectiveness and accuracy of the system and the repeatability of the tests. Figures 1 through 6 show the results of R245fa. Figures 1 and 2 indicate that the inlet superheat affects the heat transfer coefficient but not the pressure drop, respectively. This is because most the heat transfer occurs at the portion of the flow, where it is represented by annual flow. Therefore, as the inlet superheat increases, the annular flow becomes longer, which then allows more heat to be transferred through the longer condensed film in the case of higher inlet superheat condition. No significant effects of inlet super heat on pressure drop are obvious. That is because the flow patterns in all inlet superheat conditions are similar, since the channel is very small and the condensed film from all four walls of the channel collapses before the condenser outlet. Therefore, the fluid leaves the condenser as saturated liquid in all inlet superheat conditions. 
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Figure 1. Results of R245fa and the effect of inlet superheat on heat transfer coefficient
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Figure 2. Results for R245fa on the effect of inlet superheat on pressure drop

Figure 3 indicates that the heat transfer coefficient decreases with an increase in saturation temperature, primarily due to decrease of latent heat of phase change. At 30oC, the latent heat of phase change is 187.9 kJ/kg whereas at 70oC it is 160.9 kJ/kg. Pressure drop also decreases with an increase in the saturation temperature, shown in Figure 4, as dynamic viscosity decreases. Between 30oC and 70oC saturation temperature, the saturated liquid dynamic viscosity decreases by 40%, as indicated in the comparison Table 1.
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Figure 3. Results for R245fa on the effect of saturation temperature on heat transfer coefficient


[image: image83.emf]
Figure 4. R245fa results the effect of saturation temperature on pressure drop

The results of Figure 2 are also reflected in Figure 6, showing that the decrease in pressure drop due to inlet superheat is insignificant. However, the increase of pressure drop is due to an increase in the velocity, which is expected. As for the effect of mass flux on heat transfer coefficient at 50oC saturation temperature, Figure 5 shows that there is a noticeable proportional relation between mass flux and heat transfer coefficient. The slight increase in heat transfer between 0 and 10oC inlet superheat conditions is again due to an increase in length of annular flow regime (being longer in the 10oC inlet superheat than in the 0oC inlet superheat condition). 
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Figure 5. Results for R245fa on the effect of mass flux on heat transfer coefficient
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Figure 6. Results for R245fa on the effect of mass flux on pressure drop

4.
Difficulties Encountered/Overcome

· High summer temperatures have restricted some testing conditions, such as the case of 30oC saturated temperature, where the room temperature reaches above 30oC.

· Pump gears are wearing out, causing the worn material to collect at the filter, which in turn causes high pressure drop at the filter. Delays have occurred while the filter is replaced, due to discharging, vacuuming and charging the system again.

5.
Planned Project Activities for the Next Quarter

· Finish all remaining tests for R245fa and R-134a.

· Check leaks in the visualization loop as a preparation for testing the LDV visualization system.

· Collect some visualization tests.

· Build and install a higher capacity sub-cooler for constant quality flow testing 

6.
Appendix


6.1
Justification and Background

With the development of new manufacturing technologies and fluid maintenance techniques, miniaturization of heat transfer systems has proven to be possible and to afford great economic benefits.  Two orders of magnitude of reduction in system weight and volume with significant reductions in cost have become feasible. Sufficient data and advanced modeling are available to characterize boiling processes in microchannels. However, such data are lacking for condensing flows in micro-scale passages and are necessary for development of predictive models and correlations in the future. 

This project will be conducted in two parts. To investigate local heat transfer with precision, the first part will use the micro-fabricated element-array technique to measure local heat flux and temperature profiles.  This will enable understanding of the flow and condensation process in greater detail than traditional methods have presently allowed. In the second part, flow visualization at the micro-scale will be used to complement the heat transfer experiments to provide data on velocity profiles and flow dynamics that are unobtainable by heat transfer measurements. This combined data set will be used in future predictive models and correlations, which will pave the way for optimization of two-phase, high-performance heat transfer systems.

In the present age of miniaturization, there is a need to understand flow phenomena in compact phase-change-type micro-fluidic systems. In recent years, work has characterized the boiling phenomenon using high-speed optics, micro-heater arrays for local wall temperatures, and heat flux measurements and Particle Image Velocimetry (PIV) techniques. Those techniques significantly improve the understanding of boiling phenomenon. Similar experiments in condensation, particularly micro-array heat flux and temperature experiments combined with PIV studies can provide extremely valuable information for the understanding of the condensation phenomenon in microchannels.

6.2
Approach

UMD-side participation 

1. (a) Conduct an extensive literature survey for experimental studies on condensation of refrigerants in microchannels of hydraulic diameter 1 mm or less, and extract useful data for heat transfer and pressure drops. (b) Conduct a survey of literature for analytical/numerical models in microchannel condensing flows and study them. Understand inputs typically needed for predictive models. (c)  Work with PI to conduct a survey of literature and vendors for flow visualization of two-phase micro-fluidic systems. 

2. Based on above literature study, design prototype of a microchannel with a platinum micro-resistors array and experimental loop. 

3. Develop the processes for micro-array fabrication and microchannel fabrication and make necessary design changes to accommodate technical issues. Finalize experimental prototype design. 

4. Fabricate prototype and complete instrumentation. Fabricate experimental loop. 

5. Test experimental loop for various mass flow rates of a suitable refrigerant fluid at different two-phase qualities. Collect test data on local heat fluxes on channel walls, overall pressure drop, and high-speed digital video evidence. 

6. Work with PI to fabricate the recommended flow-visualization prototype and associated experimental loop parts. 

PI-side participation 

1. Work with UMD to conduct an extended literature survey on the flow visualization on micro-fluidic systems focusing on multi-phase flow. 

2. Develop the optimum flow visualization system for multi-phase flow inside a microchannel. 

3. Work with UMD to recommend a design suitable for the optimum visualization technique. Develop requirements and recommendations for a flow-visualization test section that will be fabricated by UMD. 

4. Conduct flow visualization measurements inside the microchannel prototype designed and fabricated at UMD. 

5.
Compare flow-visualization data with UMD micro-array data.

6.3
Two-Year Schedule

UMD-side participation 

Year 1. 

· Literature review and summary. 

· Design of micro-array prototype. 

· Investigation of micro-array fabrication. 

· Fabrication of experimental setup. 

Year 2. 

· Final fabrication of micro-array prototype. 

· Final fabrication of visualization prototype and loop.

· Experimentation on micro-array. 

· Final report. 

PI-side participation 

Year 1. 

· Literature review and summary. 

· Development of optimum visualization setup. 

Year 2. 

· Experimentation on visualization setup designed and fabricated in UMD. 

· Final report.


6.4
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1.
Objective/Abstract

To obtain fundamental information on the thermal process for sulfur recovery from sour gas by conventional flame combustion and flameless combustion using numerical and experimental studies. The ultimate goal is to determine optimal operating conditions for sulfur conversion. Therefore, an experimental study of the flameless versus flame combustion process for the Claus furnace is proposed. In the study we will explore the operating conditions and the exhaust gas analysis of both flame and flameless modes of reactor operation in the process of enhanced sulfur recovery. 

Specific objectives will be to provide: 

· A comprehensive literature review of the existing flame combustion process for sulfur removal with special reference to sulfur chemistry.  

· Near isothermal reactor conditions and how such conditions assist in the enhanced sulfur recovery process.  

· CFD simulation of the flame and flameless combustion in the furnace. 

· Design of a flameless combustion furnace for experimental verification of the numerical results.  

· Measurements and characterization of the flameless combustion furnace using high temperature air combustion principles. 

· Experiments with different sulfur content gas streams using the flame and flameless combustion furnace modes of operation. 

· Determination of the product gas stream for evaluation of sulfur recovery in the process.
2.
Milestones/Deliverables Scheduled for the Completed Quarter

We have obtained some of the sulfur chemistry data and incorporated it into the Chemkin code for capturing the fate of sulfur under different non-reacting and reacting conditions. Preliminary simulations have been performed under different non-reacting and reacting conditions with different concentrations of H2S in the gas. The goal here has been to determine the behavior of sulfur under different conditions with an attempt to determine the most desirable conditions for sulfur removal. 

3.
Summary of Project Activities for the Completed Quarter

(As related to stated deliverables in #2.  Include findings, accomplishments, figures, and/or schedule changes in this section.)

Sample simulation results obtained at low to high concentrations of H2S in the gas under both non-reactive and reactive conditions are given below. There is no schedule change. We have also written a paper for a special issue on air pollution modeling, prevention, and control for the American Journal of Environmental Sciences. The paper is based on the detailed literature review conducted and is entitled “Sulfur Recovery from Acid Gas Using the Claus Process and High-Temperature Air Combustion (HiTAC) Technology.”
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Figure 1. Species mole fractions for non reactive case with 2% H2S and 98% CH4 

under equilibrium condition
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Figure 2. Major sulfide species for non-reactive case with high H2S concentrations of 25% H2S in 75% CH4 under equilibrium condition
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Figure 3. S2 concentration for non reacting case at various temperatures with 50% H2S and 50% CH4 mixture under equilibrium conditions
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Figure 4. Reacting case with 2% H2S, 98% CH4 at stoichiometric air-to-fuel ratio.
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Figure 5. S2, S3 and S4 concentration for reacting case at different temperatures with 2% H2S, 98% CH4 at stoichiometric air-to-fuel ratio. (Note that mole fraction of S8<S7< S6< S5< S4< S3< S2)

[image: image91.png]Mole fraction H2S Run#1

0.08

0.06 n—

0.04

0.02

——— Mole fraction H2S 1500K
—— Mole fraction H2S 1400K
—— Mole fraction H2S 1300K
— Mole fraction H2S 1200K
— Mole fraction H2S 1100K
— Mole fraction H2S 1000K

0.0

0.5

1.0 1.5 20
Time (sec)

25





Figure 6. H2S concentration at different reactor temperature under reacting case with 50 % H2S and 50% CH4 (i.e., 0.5 CH4+ 0.5 H2S + 1 O2 + 3.76 N2 --( Products)

4.
Difficulties Encountered/Overcome

Obtaining detailed chemistry for higher molecular weight sulfur, for example S8, is an issue. The PI team members are encouraged to have a face-to-face meeting with the UMD team to discuss this issue. 

5.
Planned Project Activities for the Next Quarter

Seek detailed chemistry data for higher molecular weight sulfur compounds. Identify parameters for CFD simulations using Fluent.

6.
Appendix


6.1
Justification and Background

Hydrogen sulfide is present in numerous gaseous waste streams from natural gas plants, oil refineries, and wastewater treatment plants, among other processes. These streams usually also contain carbon dioxide, water vapor, trace quantities of hydrocarbons, sulfur, and ammonia. Waste gases with ammonia are called sour gases, while those without ammonia are called acid gases. Sulfur must be recovered from these waste streams before flaring them. Sulfur recovery from sour or acid gas typically involves application of the well-known Claus process, using the reaction between hydrogen sulfide and sulfur dioxide (produced at the Claus process furnace from the combustion of H2S with air and/or oxygen), yielding elemental sulfur and water vapor: 2H2S(g) + SO2(g) = (3/n) Sn(g) + 2H2O(g) with DHr= -108 kJ/mol. Therefore, higher conversions for this exothermic, equilibrium-limited reaction call for low temperatures, which lead to low reaction rates that dictate the use of a catalyst. The catalytic conversion is usually carried out in a multi​stage, fixed-bed, adsorptive reactor process, which counteracts the severe equilibrium limitations at high conversions. This technology process can convert about 96% to 97% of the influent sulfur in H2S to S. However, higher removal requires critical examination of the process and use of a near isothermal reactor, since the conversion is critically dependent upon the exothermic and endothermic conditions of the reactions. 

Flameless combustion has been shown to provide uniform thermal field in the reactor so that the reactor temperature is near uniform. Reactor size can also be reduced, and combustion-generated pollutants emissions can be reduced by up to 50%.  Energy efficiency can be increased by up to 30%. The application of this technology appears to offer great advantages for the processes under consideration. The UAE, which pumps about 2.4 million bpd of crude oil, is also home to the world’s fifth biggest gas reserves at about 200 trillion cubic feet. Abu Dhabi Gas Industries (GASCO), an operating company of the Abu Dhabi National Oil Company (ADNOC), is leading a drive to boost gas production in the UAE from five to seven billion cubic feet per day. This calls for sulfur recovery capacity of over 3,000 metric tons per day with the associated SOx and NOx emissions. Therefore, the adoption and further development of flameless combustion technology for sulfur recovery among other commercial and industrial heating processes is expected to be crucial and beneficial, both economically and environmentally.

The conventional sulfur recovery process is based upon the withdrawal of sulfur by in situ condensation within the reactor. The selective removal of water should, however, be a far more effective technique, as its effect on the equilibrium composition in the mass action equation is much greater. The in situ combination of the heterogeneously catalyzed Claus reaction and an adsorptive water separation seems especially promising, as both reaction and adsorption exhibit similar kinetics, and pressure can be adapted to the needs of the adsorptive separation. Such an adsorptive reactor will lead to almost complete conversion as long as the adsorption capacity is not exhausted. There are numerous possibilities for implementing these two functions, ranging from fixed-beds with homogeneous catalyst/adsorbent mixtures to spatially structured distributions or even fluidized beds. Most of the previous studies have concentrated on the Claus catalytic conversion reactors and the TGTU. However, some previous studies have identified the Claus furnace as one of the most important yet least understood parts of the modified Claus process. The furnace is where the combustion reaction and the initial sulfur conversion (through an endothermic gaseous reaction) take place.  It is also where the SO2 required by the downstream catalytic stages is produced and the contaminants (such as ammonia and BTX (benzene, toluene, xylene) are supposedly destroyed. The main two reactions in the Claus furnace are: H2S + 3/2 O2 = SO2 + H2O, with DHr= -518 kJ/mol, and 2H2S + SO2 = 3/2 S2 + 2H2O, with DHr= +47 kJ/mol. This last endothermic reaction is responsible for up to 67% conversion of the sulfur at about 1200 C. Moreover, many side reactions take place in the furnace; these side reactions reduce sulfur recovery and/or produce unwanted components that end up as ambient pollutant emissions. Therefore, it would be useful to combine the endothermic and exothermic process using an isothermal reactor offered by flameless oxidation combustion.

6.2
Approach

Critical review 

We propose to conduct a critical review of the various approaches used for sulfur removal from the sour gas. The emphasis here will be on sulfur chemistry with due consideration to the fate of ammonia. Following the review, an experimental and a CFD numerical study of the flameless oxidation of the fuel will be conducted as follows: 

CFD simulation 

A numerical simulation study of the flame under normal and flameless oxidation of fuels in the furnace will be conducted using the available codes. Global features of the flow and thermal behavior will be obtained using the Fluent CFD and Chemkin computer codes. These codes provide detailed simulation of the flow, thermal and chemical behaviors (i.e., detailed chemistry) in the reactor flow using gas-phase reactants. The sulfur in the fuel is in gas phase, so we will be able to simulate and monitor the fate of sulfur during various stages of endothermic and exothermic reactions and over a range of temperature regimes, including those covered in the Claus furnace process. The simulation results will also guide the final design of the flameless furnace. The simulations will also help assist in the experimental program for data validation with the eventual goal of implementing the process for sulfur removal.  

Experimental study  

An experimental study of the flameless vs. normal flame combustion process for the conditions examined in the theoretical study, including that of Claus furnace, will be conducted. We will explore the operating conditions and the exhaust gas analysis under conditions of both flame and flameless modes to determine the extent of sulfur conversion under the two conditions over the temperatures that can simulate endothermic and exothermic conditions in the Claus furnace. The goal is to seek conditions that yield the highest sulfur recovery from a process. To some extent, these conditions will be based on the composition of the acid/sour gas, from sulfur-rich (>50% H2S) to lean (<20%H2S). It is expected that our fundamental information will contribute to the eventual design guidelines of an advanced sulfur recovery process furnace operating under flameless combustion mode.
6.3
Two-Year Schedule

Year 1: (Performing institution) 

· Perform detailed literature review and document in a report to the PI (conducted by PI and UMD). 

· Perform numerical simulation of the flow and thermal behavior using Fluent code (PI). 

· Incorporate sulfur chemistry into the code for capturing the fate of sulfur in the process (UMD). 

· Provide preliminary simulations on the chemistry and mechanistic pathways for sulfur and other key transformation and pathways that are considered critical for sulfur recovery (UMD). 

· Provide preliminary design considerations for the flameless oxidation and normal flame conditions, and recommend how the conditions can be used to simulate exothermic and endothermic behavior (PI and UMD). 

Year 2: 

· Perform detailed simulations using the Fluent (PI) and Chemkin (UMD) computer codes with special emphasis on the role of uniform and controlled thermal fields in the reactor on sulfur recovery. 

· Assemble a flameless oxidation furnace reactor that can also operate in the normal combustion mode (PI and UMD). 

· Conduct experiments using flameless and flame combustion over a range of dynamic conditions determined in the numerical study (UMD). 

· Provide a preliminary design of the reactor for enhanced sulfur recovery. Determine the extent of sulfur recovery from different concentrations in the gas stream (PI and UMD).

6.4
Key References
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El-Bishtawi, R. and  Haimour, N.: Claus recycle with double combustion process,  Fuel Processing Technology 86, 2004. pp. 245– 260. 

3. 
Cerru, F.G., Kronenburg, A. and Lindstedt, R.P.: Systematically reduced chemical mechanisms for sulfur oxidation and pyrolysis, Combustion and Flame, 146, 2006. pp. 437–455. 4. H. Borsboom, P. van Nisselroy, The EUROCLAUS® Process, Achema 2000, Frankfurt am Main, 2000. 

4. 
Tsuji, H., Gupta, A. K., Hasegawa, T., Katsuki, M., Kishimoto, K., and Morita, M.: High Temperature Air Combustion: from energy conservation to pollution reduction, CRC Press, Boca Raton, FL, 2003.
	Thermally Enhanced Polymer Heat Exchanger for Seawater Applications

UMD Investigator: Prof. Avram Bar-Cohen

GRA: Juan Cevallos

PI Investigator(s): Dr. Peter Rodgers, Dr. Ahmed Abdala

Start Date: October 2006

Report Date: 30 June 2007


1.
Objective/Abstract

The proposed two-year study will address the fundamental thermal performance issues associated with the use of thermal high-conductivity polymer materials, addressing their advantages and limitations and defining the heat exchanger configurations that optimize the unique characteristics of high conductivity polymer materials.
To achieve optimum thermal performance, a clear understanding of the thermal engineering characteristics of fiber-enhanced polymer tubes/channels and the fundamental thermo-fluid predictive relations that underpin heat exchange in such configurations will be developed.

Successful completion of this effort will provide fundamental thermofluid modeling relations for thermally enhanced polymer tubes and channels; it will also provide the basis for determining the environmental, weight, and cost advantages resulting from future applications of this technology to seawater heat exchangers for shipboard heat exchangers and for the petroleum and power industries.

2.
Milestones/Deliverables Scheduled for the Completed Quarter

Task 1:
Conduct literature review on: (i) the strengths and weaknesses of various commercially available heat exchanger designs and (ii) current usage of polymer heat exchangers (PHX’s). – UMD

· The literature review compiled in quarter one has been developed further on the strengths and weaknesses of commercially available heat exchanger designs.
Task 2:
Assess the thermal, chemical, and mechanical properties of thermally enhanced polymer materials suitable for use in liquid-to-liquid heat exchangers. – UMD /PI 

· Recent developments in commercially available thermally conductive polymeric materials have been reviewed, with candidate materials identified based on mechanical and thermal properties. 

· Questionnaire circulated on HX usage to ADNOC OpCo managers to enquire on the specifics of HX usage and potential interest in the adoption of polymer-based HX designs.

Task 3:

Assess theoretical performance limit of polymer candidate materials and configuration(s). – UMD.
· The thermo-fluid performance of a liquid-to-liquid counterflow parallel-plate heat exchanger module was modeled and evaluated through parametric analysis.

· Thermal performance characterized in terms of COP (defined as ratio of total heat transfer to pumping power) for low-k polymer (0.25 W/m.K), high-k polymer (20 W/m.k) and aluminum alloy (168 W/m.K), with main findings outlined in Section 3.0.
Task 4:

Design and construct laboratory-scale test apparatus at UMD for thermal characterization of “building block” tube/channels. – UMD/PI

· Laboratory scale test apparatus at PI has been refined to permit higher flow rates for tube bank characterization.

Task 5:

Develop new polymer-nanocomposite materials: PI

· Polyphenylene sulfide (PPS) and polycarbonates have been selected as the polymer matrices for the polymer-graphite nanocomposite materials based on thermal, chemical and mechanical considerations.

· Graphite nanosheets have been prepared via thermal exfoliation of graphite oxide.

· The morphologies of both graphite oxide and exfoliated graphite oxide were characterized using X-ray diffraction (XRD) and a scanning electron microscope (SEM), with the latter analysis presented in Figure 1.

· PPS-graphite oxide and PPS-exfoliated graphite oxide composites have been prepared by coating graphite nanosheets with polymer chains.

· The thermal degradation behaviors of PPS, graphite oxide, and their composite have been characterized by thermal gravimetric analysis (TGA), with results shown in Figure 2.
	[image: image92.emf]

	Figure 1. SEM images of: (a) natural flake graphite, (b) 0.5 mm thick graphite oxide film, and (c) thermally exfoliated graphite oxide.
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	(a) Polyphenylene sulfide (PPS), graphite oxide (GO) and their composite (85% PPS, 15% GO).
	(b) Polyphenylene sulfide (PPS), thermally exfoliated graphite oxide (TEGO) and their composite (90% PPS, 10% TEGO).

	Figure 2. Thermal gravimetric analysis.


3.
Summary of Project Activities for the Completed Quarter (As related to stated deliverables in #2.  Include findings, accomplishments, figures, and/or schedule changes in this section.)

· Identified current use and applications of low-k polymer heat exchangers in the cooling processes of highly corrosive or chemically aggressive fluids whose chemical inertness is beneficial; these heat exchangers are also used in other applications such as automotive intercoolers, ventilations systems and electronics cooling.

· Identified the few companies that produce thermally-conductive polymers, and identified the polymers’ pertinent material properties.  These material producers include Cool Polymers, GE Plastics, PolyOne, Ticona, and Saint Gobain.  The materials offered vary in thermal conductivity from 1 W/m.K to 20 W/m.K.

· Modeled the thermo-fluid performance of a parallel heat exchanger module, consisting of a double-finned plate, using basic equations from heat exchanger theory.

· Evaluated the performance of double-finned polymer heat exchanger modules, from un-enhanced (k=0.25W/m.K) through thermally enhanced polymer (k=20W/mK), and compared their performances to the thermal performance of an aluminum module (k=150W/mK) over a range of liquid velocities from 0.5 m/s to 0.5 m/s.  In the parametric range studied, the results are as follows:

· At maximum flow velocities, thermal conductivities of 0.25 W/m.K and 20 W/m.K yield 86% and 36% degradation, respectively, relative to the thermal performance of aluminum (168 W/m.K).

· The addition of fins to the un-enhanced, low conductivity polymer produces an adverse effect on performance, while for higher conductivities (~20 W/m.K) the addition of fins to the plates leads to an improvement in thermal performance.
· Least-material optimization can be used to improve the thermal performance of a double-finned polymer heat exchanger module, when the thermal conductivity is in the range of 20 W/m.K.  If the conductivity is substantially lower, no benefit is derived from such an optimization. 
· COP thermal performance findings for low-k polymer (0.25 W/m.K), high-k polymer (20 W/m.k), and aluminum alloy (168 W/m.K) are illustrated in Figure 3.
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	(a) Low-k polymer (0.25 W/m.K),
	(b) High-k polymer (20 W/m.k)
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      Note: Hot fluid velocity = 0.5 m/s

	(c) Aluminum alloy (168 W/m.K)

	Figure 3. COP of a double-finned polymer heat exchanger module as function of thermal conductivity, fin thickness and cold fluid velocity.


4.
Difficulties Encountered/Overcome

· Material property information and other technical data for the thermally conductive polymers are often proprietary and not generally disclosed. An accumulated database of reported properties is helping to overcome this limitation.

5.
Planned Project Activities for the Next Quarter 

· Continue literature review on (i) the strengths and weaknesses of various commercially available heat exchanger designs and (ii) current usage of polymer heat exchangers. 

· Continue assessment of the theoretical performance limit of polymer candidate materials and configuration(s). 

· Characterize the thermal conductivity of the polymer nanocomposite materials developed so far.

· Construct laboratory-scale test apparatus for thermal characterization of polymer heat exchanger “building block” tube/channels and characterize thermal properties 

· Mr. Juan Cevallos, UMD graduate student, will work at PI from June 19 to July 20 on the following tasks:

· Prepare a forthcoming publication relating to the research undertaken to date on the HX project.
· Help design and construct a pilot-scale test facility for characterizing polymer heat exchanger thermal performance.
· Visit ADNOC facilities to obtain insight into existing heat exchanger designs and their potential for replacement with thermally enhanced polymer-based designs.
6.
Appendix


6.1
Justification and Background

High thermal-conductivity polymer heat exchangers could play an important role in seawater-based cooling systems for the power industry, naval applications, and coastal petroleum refineries. Such advanced heat exchangers could facilitate the more direct use of seawater in these applications, while providing reduced weight, greater resistance to corrosion and fouling, reduced energy consumption, and greater geometric flexibility and ease of manufacturing, relative to the technology in use today.

While conventional metal heat exchangers are generally incapable of providing reliable long-term service with salt water (and other corrosive fluids), to date the cost, complexity, and the restricted availability of exotic corrosion-resistant materials have limited the design and application of seawater heat exchangers.  

Compact, high performance heat exchangers fabricated of high thermal-conductivity polymers offer a promising alternative to these exotic materials in refineries and power plants located along the coast, where seawater is the primary coolant.


6.2
Approach

1.
Review the available compact liquid-liquid heat exchanger concepts, e.g., shell-in-tube and plate-coil, and identify their strengths and weaknesses.

2.
Define the relevant heat exchange metrics, e.g., kW/m3 and COP (kW heat/kW pumping, and rank the concepts by these metrics.
3.
Review and tabulate the thermal, chemical, and mechanical properties of thermally enhanced polymer materials suitable for use in liquid-to-liquid heat exchangers.  

4.
Apply the selected metrics to conventional polymer and thermally enhanced polymer heat exchangers, and re-rank the heat exchanger concepts.

5.
Develop new polymer nanocomposite materials and compare their thermal, chemical, and mechanical properties to the best-known thermally enhanced polymeric materials.

6.
Select the most promising polymer materials and configuration(s) for seawater heat exchange and determine the theoretical performance limits for these configurations/materials.

7.
Fabricate and test polymer tube/channel heat exchanger “building blocks” to determine the pressure drop and heat transfer coefficients achievable. 

8.
Correlate baseline thermofluid data for “building block” tube/channels and compare to theoretical predictions. 

9.
Develop a test loop for testing of pilot scale polymer heat exchangers, representative of industrial applications. 

10.
Develop recommendations for seawater-cooled, thermally enhanced polymer heat exchangers for specific applications, such as in the power industries, refineries, and aboard ships.

6.3
Two-Year Schedule

Year 1: 

· Conduct literature review on: (i) the strengths and weaknesses of various commercially available heat exchanger designs and (ii) current usage of polymer heat exchangers. 

· Assess the thermal, chemical, and mechanical properties of thermally-enhanced polymer materials suitable for use in liquid-to-liquid heat exchangers. 

· Assess theoretical performance limit of polymer candidate materials and configuration(s). 

· Construct laboratory-scale test apparatus for thermal characterization of polymer heat exchanger “building block” tube/channels. 

· Fabricate polymer nanocomposite materials suitable for polymer heat exchangers. 

· Characterize thermal properties of polymer “building block” tube/channel heat exchanger test vehicles. 

· Correlate baseline thermofluid data for “building block” tube/channel with theoretical predictions. 

Year 2: 

· Construct a test loop for thermal characterization of pilot scale polymer heat exchangers representative of industrial applications. 

· Characterize thermal properties of pilot-scale polymer heat exchangers. 

· Recommend seawater-cooled, thermally enhanced polymer heat exchangers for specific applications. 


6.4
Key References
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	Undergraduate Design and Best Educational Practices

UMD Investigators: Prof. Linda Schmidt

GRA’s: To be assigned

PI Investigator(s): Dr. Rocky Kubo

Start Date: November 2006

Report Date:  30 June 2007


1.
Objective/Abstract

Dr. Schmidt will partner with PI design faculty to (1) assess existing PI curriculum to profile the design content and (2) compare the design content level to that of a top-ranked, ABET-accredited, US institution; and, (3) prepare design modules and recommend their selected placement within existing PI courses. 

The ultimate goal in Year 2 is to create a semester-long project design course that challenges student teams in the same manner as the Mechanical Engineering Senior Capstone Design Experience. Two different design projects will be selected for up to four PI design teams. The PI Design Course Instructor will manage the PI teams, with Dr. Schmidt serving as a consultant and a final project referee. The projects will be the design of mechanical devices to meet a current petroleum engineering challenge.  That is, PI students will have actual customers to consult with at their site. The UM teams will use existing web-based asynchronous communication tools to interact with the same customers served by students at PI.  The PI students (who will be further ahead in the projects) will assist UM students in this communication.
2.
Milestones/Deliverables Scheduled for the Completed Quarter

· Dr. Schmidt’s visit to PI to describe Capstone Design Course

· Dr. Schmidt’s visit PI’s women’s campus

3.
Summary of Project Activities for the Completed Quarter

· Dr. Kubo allocated a half-day of his April 27th visit to meet with Dr. Schmidt

· Dr. Kubo’s activities:

· Reviewed UM Capstone Design Course materials with Dr. Schmidt

· Attended a course lecture on prototyping projects

· Attended a lab section for presentation of 3-team progress reports covering design of key project subsystems

· Toured DesignME Lab facilities (including prototyping equipment) with current Capstone Design Student

4.
Difficulties Encountered/Overcome

Dr. Schmidt’s visit to PI was cancelled due to her involvement in an automobile accident on March 11, 2007.  Her back injury prohibited travel for the planned visit. Dr. Schmidt is currently undergoing physical therapy. The prognosis is good and Dr. Schmidt should be able to resume her normal work schedule in mid- July

5.
Planned Project Activities for the Next Quarter

· Dr. Kubo and Dr. Schmidt will schedule Schmidt visit to PI for capstone design planning for Year Two

· Dr. Schmidt will visit PI’s women’s campus and provide feedback to PI personnel
6.
Appendix


6.1
Justification and Background


6.2
Approach

1. Compare the following design aspects: a. Design experience prior to capstone b. Design methods to which students are exposed prior to capstone course. c. Level of original design content expected in projects. d. Constraints of typical projects. e. Degree of student team interaction with mentors f. Evaluation criteria and practices in place. 

2. Determine the design course content that can be used to enrich each institution’s courses. This will include material from the best prior projects and course examples. 

3. Identify challenges in collaboration on teams due to differences in institutions and project types. 

4. Plan a phased faculty interaction in design course at partner institution to prepare for collaborative team-work. 

5. Identify projects that could be done at both institutions to ascertain the difference in student approaches. 

6. Plan collaborative projects that would be done by teams of students spanning both institutions.

6.3
Two-Year Schedule

Year 1: 
· Exchange senior design course syllabi and sample projects for comparison purposes. 
· Site visit by Prof. Schmidt in March 2007 in conjunction with Participation in METSMaC 2007: “Active Teaching, Active Learning”, March 17-19, 2007.
· Participate in partner design course evaluation at the level of reviewing printed deliverables. 
· Plan more complete phased participation. 

Year 2: 

· In Year 2, the team will make broader comparisons of curriculum design content to expectations of ADNOC employers (as this the group that will be employing most PI grads) and produce refined design modules.
· Implement a team collaboration capstone design project.

6.4
Key References

	Waste Heat Utilization in the Petroleum Industry

UMD Investigators: Professor Reinhard Radermacher, Dr. Yunho Hwang

GRA’s: Paul Kalinowski, Cara Martin

PI Investigator(s): Dr. Saleh Al Hashimi, Dr. Peter Rodgers, Mr. Amir H. Mortazavi

Start Date: 1 December 2006

Report Date:  30 June 2007


1.
Objective/Abstract

Utilize waste heat to minimize overall energy consumption.

2.
Milestones/Deliverables Scheduled for the Completed Quarter

· Report assessment of WH sources and utility requirements

· Model thermal systems that serve as waste heat sources and/or users

3.
Summary of Project Activities for the Completed Quarter

(As related to stated deliverables in #2.  Include findings, accomplishments, figures, and/or schedule changes in this section.)

In this section preliminary waste heat analysis is presented for the ADNOC plants at ASAB and ADGAS. 

3.1 ASAB plant
The propane chillers, the gas turbine, and a single-stage ammonia-water absorption refrigeration unit (ARU) were modeled to analyze the potential application of a waste-heat powered ARU instead of conventional propane refrigeration. The engineering equation solver (EES) software was used for modeling.

3.1.1 Propane Chiller Models

The propane chillers were modeled to determine the cooling load required for the NGL recovery at the gas plant. Figure 10 shows the schematic of the conventional refrigeration system at the gas plant.


[image: image97.emf]
Figure 10. Schematic of the conventional propane refrigeration at the gas plant
The following assumptions were made for the chiller models:

· Compressor power input: 1 MW

· Compressor efficiency: 60 %

· Heat rejection temperature: 50 °C

· Saturated vapor at the compressor inlet

· Saturated liquid at the condenser outlet
Pressures at the compressor outlets were taken from Figure 10.

Figure 11 and Figure 12 show p-h diagrams and state points for the first and second chilldowns, respectively. All major results for the chillers are summarized in Table 2.
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Figure 11: P-h diagram and state points for the first chilldown.
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Figure 12. P-h diagram and state points for the second chilldown

Table 2. Major results for the propane chiller models

	
	1st Chilldown
	2nd Chilldown

	Propane flow rate
	15.45 kg/s
	4.49 kg/s

	Cooling capacity
	3,921 kW
	847 kW

	COP
	3.921
	0.8474


3.1.2 Gas Turbine Model

The 9 MWe gas turbine was modeled to determine the amount of waste heat and the air mass flow rate. The irreversible (real) air-standard analysis was used to study the gas turbine. Two assumptions were made: (1) the working fluid is air, which behaves as an ideal gas, and (2) heat transfer from an external source, rather than combustion, produces the temperature rises. 

The initial conditions (15 °C at 1.013) were set according to the ASME Performance Test Code on Gas Turbines (ASME PTC 22).  The pressure ratio, the turbine inlet temperature, and exhaust temperature were taken from the manufacture’s (GHH Borsig Turbomaschinen GmbH) data sheet of the gas turbine THM 1304-D, which produces 8,963 kWe (~9 MWe) [3]. The compressor efficiency was assumed to be 85%. The generator and gear box efficiencies were taken from the MAN TURBO’s data sheets [4]. Table 2 summarizes the assumption for the model. 

Table 3. Assumptions for the gas turbine model

	Pressure ratio
	10

	Turbine inlet temperature
	975 °C

	Exhaust temperature
	508 °C

	Isentropic compressor efficiency
	85 %

	Generator efficiency
	97.5 %

	Gear box efficiency
	98.5 %
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Figure 13. T-s diagram and state points of the gas turbine model

Table 4. Major results of the gas turbine model

	Cycle thermal efficiency
	29.56 %

	Air mass flow rate (ambient)
	17.58 kg/s

	Volume flow rate (ambient)
	14.35 m3/s

	Added heat
	12,803 kW

	Rejected heat
	9,019 kW


3.1.3   Single-Stage Ammonia-Water Refrigeration Cycle Model
Two single-stage ammonia-water absorption cycles were used to investigate the potential application of the ARU (
Figure 14
). The following assumptions were made for the models:

· No pressure changes except through the expansion valves and the pumps

· Expansion valves are adiabatic (hin = hout)

· Pumps are isentropic (sin = sout)

· Heat losses to the surrounding are negligible

· Saturated liquid at the outlet of the condensers, the absorbers, and generators

· Saturated vapor at the rectifier outlet

[image: image104.emf]
Figure 14. Single-stage ammonia-water absorption refrigeration cycles
The evaporator outlet temperatures were taken from Figure 10. The condenser and absorber outlet temperatures are 50 °C. The effectiveness of the solution and refrigerant heat exchangers is 80%. The isentropic efficiency of the pumps is 85%. The vapor concentration at the rectifier outlets is 0.999. The absorbers have 10% concentration change. The mass flow rate of the weak ammonia-water solution was changed until the cooling capacity of the evaporators accomplished higher cooling loads than those calculated in the chiller models. The major results of the single-stage ammonia-water absorption refrigeration cycles are summarized in Table 5.

Table 5. Major results for the single-stage absorption refrigeration models
	
	1st Chilldown
	2nd Chilldown

	Cooling Capacity
	3932 kW at 18 °C
	873 kW at - 42 °C

	Solution Flow Rate
	20.2 kg/s
	7.5 kg/s

	COP
	0.634
	0.212

	Max. Pressure
	2035 kPa
	2035 kPa

	COPsystem
	0.466


The exhaust from the gas turbine is cooled down from 508 °C to 400 °C in the second generator and then from 400 °C to 232 °C in the first generator.

3.1.3 Conclusions 
At least one of the compressors can be replaced by an absorption system using waste heat from the gas turbine providing power to the plant.

The power consumption of the gas plant can be reduced by 1.75 MWe.

3.2 ADGAS plant

To quantify the amount of waste heat and find suitable systems for recovering it, the MS5001 gas turbine and single-stage water/lithium bromide absorption cycle are modeled in this section.

3.2.1 MS5001 gas turbine model 

The operation of the MS5001 gas turbine was modeled to estimate waste heat quantities at both design and partial load conditions, for a range of ambient temperatures. Analysis assumptions are:

1. Air is the working fluid with air-side pressure drop neglected.

2. The combustion process is modeled by transferring heat from an external source.

To compare the results with the manufacture’s performance data [5], ambient temperature and pressure are set to 16 0C and 1 atm, respectively. These levels are not representative of current operating conditions, but will suffice for comparison purposes. Compressor pressure ratio, turbine inlet temperature, and air mass flow rate are given in Table 5. 

Table 5. Gas turbine modeling assumptions.

	Pressure ratio [5]
	10.5

	Turbine inlet temperature [5]
	943 °C

	Compressor isentropic efficiency 
	82 %

	Turbine isentropic efficiency
	85 %

	Air mass flow [5]
	425000 kg/hr


A schematic diagram of the gas turbine model is shown in Figure 6, with the corresponding T-s diagram shown in Figure 7.
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Figure 6.  Schematic diagram of the gas turbine.
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Figure7. T-s diagram and state points of the gas turbine model.

Gas turbine modeling results and corresponding vendor performance data are given in Table 6.

Table 6. Gas turbine modeling results and corresponding vendor performance data.

	Variable
	Result

	
	Vendor [5]
	Model

	Cycle thermal efficiency
	28.1 %
	28.12 %

	Air mass flow rate (ambient)
	17.58 kg/s
	17.58 kg/s

	Volume flow rate (ambient)
	118.1 m3/s
	118.1 m3/s

	Mechanical output power
	24600 kW
	22199 kW

	Input energy
	87477.8 kW
	78935 kW

	Exhaust temperature
	484 0C
	479.2 0C


By comparing modeling data with corresponding vendor performance data [5], it is observed that the efficiency and exhaust temperature are within 1%, and mechanical power output and input energy are within 10% of vendor performance data. The discrepancy for the latter two variables may be related to the simplifying assumption of the combustion process. It is modeled as a heat addition process; therefore mass flow through the modeled gas turbine is constant, whereas in a real gas turbine the mass flow rates of the compressor and turbine are not equal. The mass flow rate of the actual turbine is greater, owing to the fact that during the combustion process fuel is added to the air. 

3.2.2 Single-stage water/lithium bromide absorption cycle model

Here, the H2O / Li-Br absorption is modeled to estimate COP of absorption cycle for the desired condition. The modeling assumptions are as follows:

· System pressure drops are neglected.

· Rich solution leaving the generator is considered to be saturated liquid.

· Lean solution leaving the absorber is considered to be saturated liquid.

· Water vapor temperature leaving the generator is considered to be equal to the lean solution temperature entering the generator.

· Water vapor entering the absorber is considered to be saturated vapor.

A schematic diagram and modeling results of the H2O/Li-Br absorption cycle are shown in Figure 8 and Table 7, respectively.
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Figure 8. Schematic diagram of the H2O/Li-Br absorption cycle.

Table 7. Modeling results of the H2O / Li-Br absorption cycle. 

	COP
	0.73

	Evaporator temperature
	10 0C

	Condenser outlet temperature
	45 0C

	Absorber outlet temperature
	45 0C

	Desorber outlet temperature
	94.4 0C

	Solution concentration at the inlet of absorber
	62%


Calculated COP is realistic based on the fact that actual H2O/Li-Br absorption systems have COP around 0.7 [2] for the same conditions as modeled. The predicted solution concentration indicates that crystallization will not occur, as it is below the crystallization threshold of 66% for modeled conditions.

4.
Difficulties Encountered/Overcome

Developing an advanced ammonia-water ARU using as few components as possible to reduce manufacturing cost and to increase the overall efficiency of the entire system might be more challenging than expected.

5.
Planned Project Activities for the Next Quarter

The following activities are to be conducted in the next quarter:

· Assessment of waste heat sources

· Assessment of utility needs

· Design CHP systems with specific focus on use in the plant to be selected

· Development of the software to optimize waste heat utilization. 
6.
Appendix


6.1
Justification and Background

The petroleum industry is a big energy consumer itself. Using waste heat skillfully meets some of the demands placed on utilities, leading to significant energy savings. 

CEEE at the University of Maryland has extensive experience in the design and implementation of integrated CHP (combined cooling heating and power) projects. The faculty at PI has experience in the design and operation of petroleum processing plants. Jointly, the team is excellently suited to address the challenge posed by this project.

6.2
Approach

7. Assess waste heat (WH) sources (PI) 

8. Assess WH conversion processes (UMD) 

9. Assess utility requirements (PI) 

10. Match WH sources/processes and utility requirements (PI, UMD) 

11. Develop/implement of software for system analysis (PI, UMD) 

12. Rank and propose implementation of 1 or 2 preferred systems (PI, UMD) 

13. Define additional R&D as needed (PI, UMD)

6.3
Two-Year Schedule

June 1, 2007
Report assessing WH sources and utility requirements

June 1, 2007
WH conversion options report

Oct. 1, 2007
Useful version of software

Apr. 31, 2008
Ranking of systems and selection

Nov. 31, 2008
Report recommended steps forward

6.4
Key References

1. Alefeld, Radermacher, Heat Conversion Systems, CRC Press 1994. 

2. Herold, Radermacher, Klein, Absorption Chillers and Heat Pumps CRC Press 1996.

3. Giampaolo, T., 2003, The gas turbine handbook: principles and practices, 2nd edition, The Fairmont Press, Lilburn, GA.
4. MAN Turbo AG, THM turbine familily: performance data, 2007, Available at http://www.manturbo.com/en/500/500_brochures.php
5. Daiber,P.C, Performance  and Reliability Improvements for the MS5001 Gas Turbines, GER-4196, GE Power Systems, Available at http://www.gepower.com/prod_serv/products/tech_docs/en/gas_turbines.htm
Last access on 06/10/2007.
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[ 1 0 0 1 19.83175253 26.34661255 ] co 0.04 sw 0 sj 10 sm np 0 0 m

0.2558 -0.6773 0.3885 132.5607 204.5464 a

-0.3306 -1.0351 0.3047 40.1238 315.8126 an

0.6111 -1.3772 0.7348 169.8313 195.5562 a -0.0967 -1.5743 l -0.1793 -22.6481 l

s gr 252 0.598 0.598 0.598 ACADColor gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.52792417 26.34661255 ] co 0.2 sw 0 sj 10 sm np 0 0 m 11.0782 0 l

11.0782 -3.2958 l 0.346 -3.2958 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 13.66937556 23.05079067 ] co 0.2 sw 0 sj 10 sm np 0 0 m

4.8794 3.3645 l 4.8794 0 l 6.0632 1.1024 l s gr gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 22.08797929 26.34661255 ] co 0.2 sw 0 sj 10 sm np

0 0 m 4.845 -3.1928 l 9.5182 0 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 26.93297164 23.15378513 ] co 0.2 sw 0 sj 10 sm np 0 0 m 0 3.1928 l

s gr 7 0 0 0 ACADColor gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.87378221 23.00158817 ] co 0 sw 0 sj 10 sm np 0 0 m

10.0234 -0.0238 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.90774712 19.38236397 ] co 0 sw 0 sj 10 sm np 0 0 m 9.1341 1.602 l

s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.93105204 15.27988064 ] co 0 sw 0 sj 10 sm np 0 0 m 8.4301 1.5208 l

s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 19.99295203 12.61211605 ] co 0.04 sw 0 sj 10 sm np 0 0 m 0.695 0 l

0.695 -8.1009 l 0 -8.1009 l cp s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.09424053 4.49970163 ] co 0.04 sw 0 sj 10 sm np 0 0 m 0�¡�À�à.5019 0 l

0.5019 -0.27 l 0 -0.27 l cp s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 19.93980302 3.65104079 ] co 0.04 sw 0 sj 10 sm np 0 0 m 0 0.5786 l

0.7722 0.5786 l 0.7722 0 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 21.32798412 60.67312435 ] co 0 sw 0 sj 10 sm np 0 0 m 1.4244 0 l

1.4244 -0.3097 l -0.2138 -0.3097 l s gr 252 0.598 0.598 0.598 ACADColor

975 2968 m 1040 2968 l s gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 21.32798412 60.67312435 ] co 0.05 sw 0 sj 10 sm np 0 0 m 1.4215 0 l

1.4215 0.7909 l 0.0395 0.7909 l s gr 7 0 0 0 ACADColor gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 19.58942864 60.36341223 ] co 0 sw 0 sj 10 sm np

0 0 m -1.5892 0 l -1.5892 0.3097 l -0.2138 0.3097 l s gr

252 0.598 0.598 0.598 ACADColor gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 21.67010597 60.36341223 ] co 0.2 sw 0 sj 10 sm np 0 0 m 0 -0.3374 l

4.7893 -30.8786 l s gr 7 0 0 0 ACADColor 975 2949 m 975 2971 l

s 870 2949 m 870 2970 l s 252 0.598 0.598 0.598 ACADColor gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 19.07961656 60.67312435 ] co 0.2 sw 0 sj 10 sm np

0 0 m 0 2.8094 l 2.5905 2.8094 l 2.5905 0 l s gr np 807 2949 m 807 2949 l

875 2949 l 875 2949 l cp fi np 970 2949 m 970 2949 l 1040 2949 l 1040 2949 l

cp fi np 807 2949 m 807 2941 l 879 2941 l 879 2941 l cp fi np 807 2949 m

875 2949 l 879 2941 l 879 2941 l cp fi np 970 2949 m 966 2941 l 1040 2941 l

1040 2941 l cp fi np 970 2949 m 1040 2949 l 1040 2941 l 1040 2941 l cp fi

np 807 2941 m 807 2934 l 885 2934 l 885 2934 l cp fi np 807 2941 m 879 2941 l

885 2934 l 885 2934 l cp fi np 966 2941 m 960 2934 l 1040 2934 l 1040 2934 l

cp fi np 966 2941 m 1040 2941 l 1040 2934 l 1040 2934 l cp fi np 807 2934 m

807 2934 l 885 2934 l 885 2934 l cp fi np 960 2934 m 960 2934 l 1040 2934 l

1040 2934 l cp fi gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 19.56280462 61.63039704 ] co 0.2 sw 0 sj 10 sm np 0 0 m

0.8121 1.6692 l 1.578 0.0242 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 19.07961656 60.02599636 ] co 0.2 sw 0 sj 10 sm np 0 0 m

-5.4129 -33.6713 l s gr 1 1 0 0 ACADColor np 923 3024 m 909 3022 l 936 3022 l

936 3022 l cp fi np 909 3022 m 896 3016 l 949 3016 l 949 3016 l cp fi

np 909 3022 m 936 3022 l 949 3016 l 949 3016 l cp fi np 896 3016 m 885 3008 l

960 3008 l 960 3008 l cp fi np 896 3016 m 949 3016 l 960 3008 l 960 3008 l

cp fi np 885 3008 m 877 2997 l 968 2997 l 968 2997 l cp fi np 885 3008 m

960 3008 l 968 2997 l 968 2997 l cp fi np 877 2997 m 872 2984 l 973 2984 l

973 2984 l cp fi np 877 2997 m 968 2997 l 973 2984 l 973 2984 l cp fi

np 872 2984 m 871 2983 l 974 2983 l 974 2983 l cp fi np 872 2984 m 973 2984 l

974 2983 l 974 2983 l cp fi np 871 2983 m 871 2982 l 917 2982 l 917 2982 l

cp fi np 871 2983 m 923 2983 l 917 2982 l 917 2982 l cp fi np 923 2983 m

929 2982 l 974 2982 l 974 2982 l cp fi np 923 2983 m 974 2983 l 974 2982 l

974 2982 l cp fi np 871 2982 m 871 2977 l 913 2977 l 913 2977 l cp fi

np 871 2982 m 917 2982 l 913 2977 l 913 2977 l cp fi np 929 2982 m 934 2977 l

974 2977 l 974 2977 l cp fi np 929 2982 m 974 2982 l 974 2977 l 974 2977 l

cp fi np 871 2977 m 870 2971 l 911 2971 l 911 2971 l cp fi np 871 2977 m

913 2977 l 911 2971 l 911 2971 l cp fi np 934 2977 m 935 2971 l 975 2971 l

975 2971 l cp fi np 934 2977 m 974 2977 l 975 2971 l 975 2971 l cp fi

np 870 2971 m 870 2971 l 911 2971 l 911 2971 l cp fi np 870 2971 m 911 2971 l

911 2971 l 911 2971 l cp fi np 935 2971 m 935 2971 l 975 2971 l 975 2971 l

cp fi np 935 2971 m 975 2971 l 975 2971 l 975 2971 l cp fi np 870 2971 m

871 2965 l 913 2965 l 913 2965 l cp fi np 870 2971 m 911 2971 l 913 2965 l

913 2965 l cp fi np 935 2971 m 934 2965 l 974 2965 l 974 2965 l cp fi

np 935 2971 m 975 2971 l 974 2965 l 974 2965 l cp fi np 871 2965 m 871 2961 l

917 2961 l 917 2961 l cp fi np 871 2965 m 913 2965 l 917 2961 l 917 2961 l

cp fi np 934 2965 m 929 2961 l 974 2961 l 974 2961 l cp fi np 934 2965 m

974 2965 l 974 2961 l 974 2961 l cp fi np 871 2961 m 871 2959 l 923 2959 l

923 2959 l cp fi n�¡�À�àp 871 2961 m 917 2961 l 923 2959 l 923 2959 l cp fi

np 929 2961 m 923 2959 l 974 2959 l 974 2959 l cp fi np 929 2961 m 974 2961 l

974 2959 l 974 2959 l cp fi np 871 2959 m 872 2957 l 973 2957 l 973 2957 l

cp fi np 871 2959 m 974 2959 l 973 2957 l 973 2957 l cp fi np 872 2957 m

877 2944 l 968 2944 l 968 2944 l cp fi np 872 2957 m 973 2957 l 968 2944 l

968 2944 l cp fi np 877 2944 m 885 2934 l 960 2934 l 960 2934 l cp fi

np 877 2944 m 968 2944 l 960 2934 l 960 2934 l cp fi np 885 2934 m 896 2925 l

949 2925 l 949 2925 l cp fi np 885 2934 m 960 2934 l 949 2925 l 949 2925 l

cp fi np 896 2925 m 909 2920 l 936 2920 l 936 2920 l cp fi np 896 2925 m

949 2925 l 936 2920 l 936 2920 l cp fi np 909 2920 m 936 2920 l 923 2918 l

923 2918 l cp fi 250 0.33 0.33 0.33 ACADColor (Layer1) ACADLayer np 923 2983 m

917 2982 l 929 2982 l 929 2982 l cp fi np 917 2982 m 913 2977 l 934 2977 l

934 2977 l cp fi np 917 2982 m 929 2982 l 934 2977 l 934 2977 l cp fi

np 913 2977 m 911 2971 l 935 2971 l 935 2971 l cp fi np 913 2977 m 934 2977 l

935 2971 l 935 2971 l cp fi np 911 2971 m 913 2965 l 934 2965 l 934 2965 l

cp fi np 911 2971 m 935 2971 l 934 2965 l 934 2965 l cp fi np 913 2965 m

917 2961 l 929 2961 l 929 2961 l cp fi np 913 2965 m 934 2965 l 929 2961 l

929 2961 l cp fi np 917 2961 m 929 2961 l 923 2959 l 923 2959 l cp fi

45 0.5 0.4375 0.25 ACADColor np 923 3024 m 909 3022 l 936 3022 l 936 3022 l

cp fi np 909 3022 m 896 3016 l 949 3016 l 949 3016 l cp fi np 909 3022 m

936 3022 l 949 3016 l 949 3016 l cp fi np 896 3016 m 885 3008 l 960 3008 l

960 3008 l cp fi np 896 3016 m 949 3016 l 960 3008 l 960 3008 l cp fi

np 885 3008 m 877 2997 l 968 2997 l 968 2997 l cp fi np 885 3008 m 960 3008 l

968 2997 l 968 2997 l cp fi np 877 2997 m 872 2984 l 973 2984 l 973 2984 l

cp fi np 877 2997 m 968 2997 l 973 2984 l 973 2984 l cp fi np 872 2984 m

871 2983 l 974 2983 l 974 2983 l cp fi np 872 2984 m 973 2984 l 974 2983 l

974 2983 l cp fi np 871 2983 m 871 2982 l 917 2982 l 917 2982 l cp fi

np 871 2983 m 923 2983 l 917 2982 l 917 2982 l cp fi np 923 2983 m 929 2982 l

974 2982 l 974 2982 l cp fi np 923 2983 m 974 2983 l 974 2982 l 974 2982 l

cp fi np 871 2982 m 871 2977 l 913 2977 l 913 2977 l cp fi np 871 2982 m

917 2982 l 913 2977 l 913 2977 l cp fi np 929 2982 m 934 2977 l 974 2977 l

974 2977 l cp fi np 929 2982 m 974 2982 l 974 2977 l 974 2977 l cp fi

np 871 2977 m 870 2971 l 911 2971 l 911 2971 l cp fi np 871 2977 m 913 2977 l

911 2971 l 911 2971 l cp fi np 934 2977 m 935 2971 l 975 2971 l 975 2971 l

cp fi np 934 2977 m 974 2977 l 975 2971 l 975 2971 l cp fi np 870 2971 m

870 2971 l 911 2971 l 911 2971 l cp fi np 870 2971 m 911 2971 l 911 2971 l

911 2971 l cp fi np 935 2971 m 935 2971 l 975 2971 l 975 2971 l cp fi

np 935 2971 m 975 2971 l 975 2971 l 975 2971 l cp fi np 870 2971 m 871 2965 l

913 2965 l 913 2965 l cp fi np 870 2971 m 911 2971 l 913 2965 l 913 2965 l

cp fi np 935 2971 m 934 2965 l 974 2965 l 974 2965 l cp fi np 935 2971 m

975 2971 l 974 2965 l 974 2965 l cp fi np 871 2965 m 871 2961 l 917 2961 l

917 2961 l cp fi np 871 2965 m 913 2965 l 917 2961 l 917 2961 l cp fi

np 934 2965 m 929 2961 l 974 2961 l 974 2961 l cp fi np 934 2965 m 974 2965 l

974 2961 l 974 2961 l cp fi np 871 2961 m 871 2959 l 923 2959 l 923 2959 l

cp fi np 871 2961 m 917 2961 l 923 2959 l 923 2959 l cp fi np 929 2961 m

923 2959 l 974 2959 l 974 2959 l cp fi np 929 2961 m 974 2961 l 974 2959 l

974 2959 l cp fi np 871 2959 m 872 2957 l 973 2957 l 973 2957 l cp fi

np 871 2959 m 974 2959 l 973 2957 l 973 2957 l cp fi np 872 2957 m 877 2944 l

968 2944 l 968 2944 l cp fi np 872 2957 m 973 2957 l 968 2944 l 968 2944 l

cp fi np 877 2944 m 885 2934 l 960 2934 l 960 2934 l cp fi np 877 2944 m

968 2944 l 960 2934 l 960 2934 l cp fi np 885 2934 m 896 2925 l 949 2925 l

949 2925 l cp fi np 885 2934 m 960 2934 l 949 2925 l 949 2925 l cp fi

np 896 2925 m 909 2920 l 936 2920 l 936 2920 l cp fi np 896 2925 m 949 2925 l

936 2920 l 936 2920 l cp fi np 909 2920 m 936 2920 l 923 2918 l 923 2918 l

cp fi 252 0.598 0.�¡�À�à598 0.598 ACADColor (0) ACADLayer gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 21.67010597 60.02599636 ] co 0.05 sw 0 sj 10 sm np

0 0 m -2.8889 -1.8917 l 0.3032 -1.8595 l -3.1469 -3.6957 l 0.5611 -3.6313 l

-3.4371 -5.4354 l 0.8513 -5.4354 l -3.7273 -7.2072 l 1.1289 -7.1991 l

0.3676 -7.5635 l s gr 7 0 0 0 ACADColor (Layer1) ACADLayer gs

49.1199 49.1249 sc -1.5602 -0.6336 tr [ 1 0 0 1 19.39474648 50.76075058 ] co 

0 sw 0 sj 10 sm np 0 0 m -2.7977 0 l -2.7977 0.5182 l -0.6016 0.5182 l s gr gs

49.1199 49.1249 sc -1.5602 -0.6336 tr [ 1 0 0 1 18.79318771 51.27898302 ] co 

0 sw 0 sj 10 sm np 0 0 m 5.2822 0 l 5.2822 -0.5182 l 2.5945 -0.5182 l s gr

(0) ACADLayer 1006 2507 m 1106 2507 l s 252 0.598 0.598 0.598 ACADColor gs

49.1199 49.1249 sc -1.5602 -0.6336 tr [ 1 0 0 1 22.0514213 52.06991728 ] co 

0.05 sw 0 sj 10 sm np 0 0 m 2.0293 0 l 2.0293 -0.7909 l 0.0119 -0.7909 l s gr

7 0 0 0 ACADColor (Layer1) ACADLayer 865 2563 m 983 2563 l s gs

49.1199 49.1249 sc -1.5602 -0.6336 tr [ 1 0 0 1 21.5754696 52.3194744 ] co np

0 0 0.5 0 90 a s gr 1007 2539 m 1007 2503 l s gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 21.5754696 51.59377936 ] co np

0 0 0.5 311.4551 0 a s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 19.1816504 51.59377936 ] co np 0 0 0.5 180 242.7431 a s gr

841 2503 m 841 2539 l s gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 19.1816504 52.3194744 ] co np 0 0 0.5 90 180 a s gr gs

49.1199 49.1249 sc -1.5602 -0.6336 tr [ 1 0 0 1 18.95265983 51.14929841 ] co 

0 sw 0 sj 10 sm np 0 0 m 1.4402 -0.6001 0.5 228.6879 311.4551 a

1.7712 -0.9749 l 2.9538 0.0697 l s gr 40 1 0.75 0 ACADColor np 865 2563 m

865 2563 l 868 2563 l 868 2563 l cp fi np 868 2563 m 868 2563 l 977 2563 l

977 2563 l cp fi np 977 2563 m 977 2563 l 983 2563 l 983 2563 l cp fi

np 865 2563 m 856 2561 l 868 2561 l 868 2561 l cp fi np 865 2563 m 868 2563 l

868 2561 l 868 2561 l cp fi np 868 2563 m 868 2561 l 977 2561 l 977 2561 l

cp fi np 868 2563 m 977 2563 l 977 2561 l 977 2561 l cp fi np 977 2563 m

977 2561 l 991 2561 l 991 2561 l cp fi np 977 2563 m 983 2563 l 991 2561 l

991 2561 l cp fi np 856 2561 m 855 2561 l 868 2561 l 868 2561 l cp fi

np 856 2561 m 868 2561 l 868 2561 l 868 2561 l cp fi np 868 2561 m 868 2561 l

977 2561 l 977 2561 l cp fi np 868 2561 m 977 2561 l 977 2561 l 977 2561 l

cp fi np 977 2561 m 977 2561 l 993 2561 l 993 2561 l cp fi np 977 2561 m

991 2561 l 993 2561 l 993 2561 l cp fi np 855 2561 m 848 2556 l 868 2556 l

868 2556 l cp fi np 855 2561 m 868 2561 l 868 2556 l 868 2556 l cp fi

np 868 2561 m 868 2556 l 977 2556 l 977 2556 l cp fi np 868 2561 m 977 2561 l

977 2556 l 977 2556 l cp fi np 977 2561 m 977 2556 l 999 2556 l 999 2556 l

cp fi np 977 2561 m 993 2561 l 999 2556 l 999 2556 l cp fi np 848 2556 m

848 2556 l 868 2556 l 868 2556 l cp fi np 848 2556 m 868 2556 l 868 2556 l

868 2556 l cp fi np 868 2556 m 868 2556 l 977 2556 l 977 2556 l cp fi

np 868 2556 m 977 2556 l 977 2556 l 977 2556 l cp fi np 977 2556 m 977 2556 l

999 2556 l 999 2556 l cp fi np 977 2556 m 999 2556 l 999 2556 l 999 2556 l

cp fi np 848 2556 m 847 2554 l 868 2554 l 868 2554 l cp fi np 848 2556 m

868 2556 l 868 2554 l 868 2554 l cp fi np 868 2556 m 868 2554 l 910 2554 l

910 2554 l cp fi np 868 2556 m 924 2556 l 910 2554 l 910 2554 l cp fi

np 924 2556 m 934 2554 l 977 2554 l 977 2554 l cp fi np 924 2556 m 977 2556 l

977 2554 l 977 2554 l cp fi np 977 2556 m 977 2554 l 1001 2554 l 1001 2554 l

cp fi np 977 2556 m 999 2556 l 1001 2554 l 1001 2554 l cp fi np 847 2554 m

847 2554 l 868 2554 l 868 2554 l cp fi np 847 2554 m 868 2554 l 868 2554 l

868 2554 l cp fi np 868 2554 m 868 2554 l 909 2554 l 909 2554 l cp fi

np 868 2554 m 910 2554 l 909 2554 l 909 2554 l cp fi np 934 2554 m 935 2554 l

977 2554 l 977 2554 l cp fi np 934 2554 m 977 2554 l 977 2554 l 977 2554 l

cp fi np 977 2554 m 977 2554 l 1002 2554 l 1002 2554 l cp fi np 977 2554 m

1001 2554 l 1002 2554 l 1002 2554 l cp fi np 847 2554 m 846 2554 l 868 2554 l

868 2554 l cp fi np 847 2554 m 868 2554 l 868 2554 l 868 2554 l �¡�À�àcp fi

np 868 2554 m 868 2554 l 908 2554 l 908 2554 l cp fi np 868 2554 m 909 2554 l

908 2554 l 908 2554 l cp fi np 935 2554 m 937 2554 l 977 2554 l 977 2554 l

cp fi np 935 2554 m 977 2554 l 977 2554 l 977 2554 l cp fi np 977 2554 m

977 2554 l 1002 2554 l 1002 2554 l cp fi np 977 2554 m 1002 2554 l 1002 2554 l

1002 2554 l cp fi np 846 2554 m 843 2550 l 868 2550 l 868 2550 l cp fi

np 846 2554 m 868 2554 l 868 2550 l 868 2550 l cp fi np 868 2554 m 868 2550 l

897 2550 l 897 2550 l cp fi np 868 2554 m 908 2554 l 897 2550 l 897 2550 l

cp fi np 937 2554 m 947 2550 l 977 2550 l 977 2550 l cp fi np 937 2554 m

977 2554 l 977 2550 l 977 2550 l cp fi np 977 2554 m 977 2550 l 1002 2550 l

1002 2550 l cp fi np 977 2554 m 1002 2554 l 1002 2550 l 1002 2550 l cp fi

np 843 2550 m 843 2548 l 868 2548 l 868 2548 l cp fi np 843 2550 m 868 2550 l

868 2548 l 868 2548 l cp fi np 868 2550 m 868 2548 l 895 2548 l 895 2548 l

cp fi np 868 2550 m 897 2550 l 895 2548 l 895 2548 l cp fi np 947 2550 m

950 2548 l 977 2548 l 977 2548 l cp fi np 947 2550 m 977 2550 l 977 2548 l

977 2548 l cp fi np 977 2550 m 977 2548 l 1002 2548 l 1002 2548 l cp fi

np 977 2550 m 1002 2550 l 1002 2548 l 1002 2548 l cp fi np 843 2548 m

842 2548 l 868 2548 l 868 2548 l cp fi np 843 2548 m 868 2548 l 868 2548 l

868 2548 l cp fi np 868 2548 m 868 2548 l 895 2548 l 895 2548 l cp fi

np 868 2548 m 895 2548 l 895 2548 l 895 2548 l cp fi np 950 2548 m 951 2548 l

977 2548 l 977 2548 l cp fi np 950 2548 m 977 2548 l 977 2548 l 977 2548 l

cp fi np 977 2548 m 977 2548 l 1002 2548 l 1002 2548 l cp fi np 977 2548 m

1002 2548 l 1002 2548 l 1002 2548 l cp fi np 842 2548 m 841 2542 l 868 2542 l

868 2542 l cp fi np 842 2548 m 868 2548 l 868 2542 l 868 2542 l cp fi

np 868 2548 m 868 2542 l 886 2542 l 886 2542 l cp fi np 868 2548 m 895 2548 l

886 2542 l 886 2542 l cp fi np 951 2548 m 959 2542 l 977 2542 l 977 2542 l

cp fi np 951 2548 m 977 2548 l 977 2542 l 977 2542 l cp fi np 977 2548 m

977 2542 l 1003 2542 l 1003 2542 l cp fi np 977 2548 m 1002 2548 l 1003 2542 l

1003 2542 l cp fi np 841 2542 m 841 2540 l 868 2540 l 868 2540 l cp fi

np 841 2542 m 868 2542 l 868 2540 l 868 2540 l cp fi np 868 2542 m 868 2540 l

884 2540 l 884 2540 l cp fi np 868 2542 m 886 2542 l 884 2540 l 884 2540 l

cp fi np 959 2542 m 961 2540 l 977 2540 l 977 2540 l cp fi np 959 2542 m

977 2542 l 977 2540 l 977 2540 l cp fi np 977 2542 m 977 2540 l 1004 2540 l

1004 2540 l cp fi np 977 2542 m 1003 2542 l 1004 2540 l 1004 2540 l cp fi

np 841 2540 m 841 2539 l 868 2539 l 868 2539 l cp fi np 841 2540 m 868 2540 l

868 2539 l 868 2539 l cp fi np 868 2540 m 868 2539 l 883 2539 l 883 2539 l

cp fi np 868 2540 m 884 2540 l 883 2539 l 883 2539 l cp fi np 961 2540 m

962 2539 l 977 2539 l 977 2539 l cp fi np 961 2540 m 977 2540 l 977 2539 l

977 2539 l cp fi np 977 2540 m 977 2539 l 1004 2539 l 1004 2539 l cp fi

np 977 2540 m 1004 2540 l 1004 2539 l 1004 2539 l cp fi np 841 2539 m

841 2531 l 868 2531 l 868 2531 l cp fi np 841 2539 m 868 2539 l 868 2531 l

868 2531 l cp fi np 868 2539 m 868 2531 l 877 2531 l 877 2531 l cp fi

np 868 2539 m 883 2539 l 877 2531 l 877 2531 l cp fi np 962 2539 m 968 2531 l

977 2531 l 977 2531 l cp fi np 962 2539 m 977 2539 l 977 2531 l 977 2531 l

cp fi np 977 2539 m 977 2531 l 1005 2531 l 1005 2531 l cp fi np 977 2539 m

1004 2539 l 1005 2531 l 1005 2531 l cp fi np 841 2531 m 841 2529 l 868 2529 l

868 2529 l cp fi np 841 2531 m 868 2531 l 868 2529 l 868 2529 l cp fi

np 868 2531 m 868 2529 l 876 2529 l 876 2529 l cp fi np 868 2531 m 877 2531 l

876 2529 l 876 2529 l cp fi np 968 2531 m 969 2529 l 977 2529 l 977 2529 l

cp fi np 968 2531 m 977 2531 l 977 2529 l 977 2529 l cp fi np 977 2531 m

977 2529 l 1005 2529 l 1005 2529 l cp fi np 977 2531 m 1005 2531 l 1005 2529 l

1005 2529 l cp fi np 841 2529 m 841 2519 l 868 2519 l 868 2519 l cp fi

np 841 2529 m 868 2529 l 868 2519 l 868 2519 l cp fi np 868 2529 m 868 2519 l

871 2519 l 871 2519 l cp fi np 868 2529 m 876 2529 l 871 2519 l 871 2519 l

cp fi np 969 2529 m 974 2519 l 977 2519 l 9�¡�À�à77 2519 l cp fi np 969 2529 m

977 2529 l 977 2519 l 977 2519 l cp fi np 977 2529 m 977 2519 l 1006 2519 l

1006 2519 l cp fi np 977 2529 m 1005 2529 l 1006 2519 l 1006 2519 l cp fi

np 841 2519 m 841 2519 l 868 2519 l 868 2519 l cp fi np 841 2519 m 868 2519 l

868 2519 l 868 2519 l cp fi np 868 2519 m 868 2519 l 871 2519 l 871 2519 l

cp fi np 868 2519 m 871 2519 l 871 2519 l 871 2519 l cp fi np 974 2519 m

974 2519 l 977 2519 l 977 2519 l cp fi np 974 2519 m 977 2519 l 977 2519 l

977 2519 l cp fi np 977 2519 m 977 2519 l 1006 2519 l 1006 2519 l cp fi

np 977 2519 m 1006 2519 l 1006 2519 l 1006 2519 l cp fi np 841 2519 m

841 2517 l 868 2517 l 868 2517 l cp fi np 841 2519 m 868 2519 l 868 2517 l

868 2517 l cp fi np 868 2519 m 868 2517 l 870 2517 l 870 2517 l cp fi

np 868 2519 m 871 2519 l 870 2517 l 870 2517 l cp fi np 974 2519 m 975 2517 l

977 2517 l 977 2517 l cp fi np 974 2519 m 977 2519 l 977 2517 l 977 2517 l

cp fi np 977 2519 m 977 2517 l 1007 2517 l 1007 2517 l cp fi np 977 2519 m

1006 2519 l 1007 2517 l 1007 2517 l cp fi np 841 2517 m 841 2513 l 868 2513 l

868 2513 l cp fi np 841 2517 m 868 2517 l 868 2513 l 868 2513 l cp fi

np 868 2517 m 868 2513 l 869 2513 l 869 2513 l cp fi np 868 2517 m 870 2517 l

869 2513 l 869 2513 l cp fi np 975 2517 m 976 2513 l 977 2513 l 977 2513 l

cp fi np 975 2517 m 977 2517 l 977 2513 l 977 2513 l cp fi np 977 2517 m

977 2513 l 1007 2513 l 1007 2513 l cp fi np 977 2517 m 1007 2517 l 1007 2513 l

1007 2513 l cp fi np 841 2513 m 841 2505 l 868 2505 l 868 2505 l cp fi

np 841 2513 m 868 2513 l 868 2505 l 868 2505 l cp fi np 868 2513 m 869 2513 l

868 2505 l 868 2505 l cp fi np 976 2513 m 977 2505 l 977 2505 l 977 2505 l

cp fi np 976 2513 m 977 2513 l 977 2505 l 977 2505 l cp fi np 977 2513 m

977 2505 l 1007 2505 l 1007 2505 l cp fi np 977 2513 m 1007 2513 l 1007 2505 l

1007 2505 l cp fi np 841 2505 m 841 2503 l 868 2503 l 868 2503 l cp fi

np 841 2505 m 868 2505 l 868 2503 l 868 2503 l cp fi np 977 2505 m 977 2503 l

977 2503 l 977 2503 l cp fi np 977 2505 m 977 2505 l 977 2503 l 977 2503 l

cp fi np 977 2505 m 977 2503 l 1007 2503 l 1007 2503 l cp fi np 977 2505 m

1007 2505 l 1007 2503 l 1007 2503 l cp fi np 841 2503 m 841 2503 l 868 2503 l

868 2503 l cp fi np 841 2503 m 868 2503 l 868 2503 l 868 2503 l cp fi

np 977 2503 m 977 2503 l 977 2503 l 977 2503 l cp fi np 977 2503 m 977 2503 l

1007 2503 l 1007 2503 l cp fi np 977 2503 m 1007 2503 l 1007 2503 l 1007 2503 l

cp fi np 841 2503 m 841 2503 l 868 2503 l 868 2503 l cp fi np 841 2503 m

868 2503 l 868 2503 l 868 2503 l cp fi np 977 2503 m 977 2503 l 1007 2503 l

1007 2503 l cp fi np 977 2503 m 1007 2503 l 1007 2503 l 1007 2503 l cp fi

np 841 2503 m 841 2502 l 868 2502 l 868 2502 l cp fi np 841 2503 m 868 2503 l

868 2502 l 868 2502 l cp fi np 977 2503 m 977 2502 l 1007 2502 l 1007 2502 l

cp fi np 977 2503 m 1007 2503 l 1007 2502 l 1007 2502 l cp fi np 841 2502 m

841 2501 l 868 2501 l 868 2501 l cp fi np 841 2502 m 868 2502 l 868 2501 l

868 2501 l cp fi np 977 2502 m 977 2501 l 1007 2501 l 1007 2501 l cp fi

np 977 2502 m 1007 2502 l 1007 2501 l 1007 2501 l cp fi np 841 2501 m

842 2494 l 869 2494 l 869 2494 l cp fi np 841 2501 m 868 2501 l 869 2494 l

869 2494 l cp fi np 977 2501 m 976 2494 l 1005 2494 l 1005 2494 l cp fi

np 977 2501 m 1007 2501 l 1005 2494 l 1005 2494 l cp fi np 842 2494 m

843 2493 l 869 2493 l 869 2493 l cp fi np 842 2494 m 869 2494 l 869 2493 l

869 2493 l cp fi np 976 2494 m 976 2493 l 1005 2493 l 1005 2493 l cp fi

np 976 2494 m 1005 2494 l 1005 2493 l 1005 2493 l cp fi np 843 2493 m

847 2487 l 870 2487 l 870 2487 l cp fi np 843 2493 m 869 2493 l 870 2487 l

870 2487 l cp fi np 976 2493 m 975 2487 l 1001 2487 l 1001 2487 l cp fi

np 976 2493 m 1005 2493 l 1001 2487 l 1001 2487 l cp fi np 847 2487 m

847 2487 l 870 2487 l 870 2487 l cp fi np 847 2487 m 870 2487 l 870 2487 l

870 2487 l cp fi np 975 2487 m 975 2487 l 1000 2487 l 1000 2487 l cp fi

np 975 2487 m 1001 2487 l 1000 2487 l 1000 2487 l cp fi np 847 2487 m

849 2485 l 871 2485 l 871 2485 l cp fi np�¡�À�à 847 2487 m 870 2487 l 871 2485 l

871 2485 l cp fi np 975 2487 m 974 2485 l 999 2485 l 999 2485 l cp fi

np 975 2487 m 1000 2487 l 999 2485 l 999 2485 l cp fi np 849 2485 m 854 2481 l

872 2481 l 872 2481 l cp fi np 849 2485 m 871 2485 l 872 2481 l 872 2481 l

cp fi np 974 2485 m 973 2481 l 995 2481 l 995 2481 l cp fi np 974 2485 m

999 2485 l 995 2481 l 995 2481 l cp fi np 854 2481 m 862 2474 l 875 2474 l

875 2474 l cp fi np 854 2481 m 872 2481 l 875 2474 l 875 2474 l cp fi

np 973 2481 m 970 2474 l 987 2474 l 987 2474 l cp fi np 973 2481 m 995 2481 l

987 2474 l 987 2474 l cp fi np 862 2474 m 875 2462 l 884 2462 l 884 2462 l

cp fi np 862 2474 m 875 2474 l 884 2462 l 884 2462 l cp fi np 970 2474 m

961 2462 l 974 2462 l 974 2462 l cp fi np 970 2474 m 987 2474 l 974 2462 l

974 2462 l cp fi np 875 2462 m 885 2454 l 895 2454 l 895 2454 l cp fi

np 875 2462 m 884 2462 l 895 2454 l 895 2454 l cp fi np 961 2462 m 950 2454 l

964 2454 l 964 2454 l cp fi np 961 2462 m 974 2462 l 964 2454 l 964 2454 l

cp fi np 885 2454 m 891 2448 l 908 2448 l 908 2448 l cp fi np 885 2454 m

895 2454 l 908 2448 l 908 2448 l cp fi np 950 2454 m 937 2448 l 958 2448 l

958 2448 l cp fi np 950 2454 m 964 2454 l 958 2448 l 958 2448 l cp fi

np 891 2448 m 893 2446 l 922 2446 l 922 2446 l cp fi np 891 2448 m 908 2448 l

922 2446 l 922 2446 l cp fi np 937 2448 m 922 2446 l 956 2446 l 956 2446 l

cp fi np 937 2448 m 958 2448 l 956 2446 l 956 2446 l cp fi np 893 2446 m

907 2434 l 942 2434 l 942 2434 l cp fi np 893 2446 m 956 2446 l 942 2434 l

942 2434 l cp fi np 907 2434 m 908 2433 l 939 2433 l 939 2433 l cp fi

np 907 2434 m 942 2434 l 939 2433 l 939 2433 l cp fi np 908 2433 m 914 2429 l

927 2429 l 927 2429 l cp fi np 908 2433 m 939 2433 l 927 2429 l 927 2429 l

cp fi np 914 2429 m 927 2429 l 921 2427 l 921 2427 l cp fi

45 0.5 0.4375 0.25 ACADColor np 922 2556 m 908 2554 l 937 2554 l 937 2554 l

cp fi np 908 2554 m 895 2549 l 950 2549 l 950 2549 l cp fi np 908 2554 m

937 2554 l 950 2549 l 950 2549 l cp fi np 895 2549 m 884 2540 l 961 2540 l

961 2540 l cp fi np 895 2549 m 950 2549 l 961 2540 l 961 2540 l cp fi

np 884 2540 m 875 2528 l 970 2528 l 970 2528 l cp fi np 884 2540 m 961 2540 l

970 2528 l 970 2528 l cp fi np 875 2528 m 870 2515 l 975 2515 l 975 2515 l

cp fi np 875 2528 m 970 2528 l 975 2515 l 975 2515 l cp fi np 870 2515 m

869 2512 l 976 2512 l 976 2512 l cp fi np 870 2515 m 975 2515 l 976 2512 l

976 2512 l cp fi np 869 2512 m 869 2511 l 917 2511 l 917 2511 l cp fi

np 869 2512 m 922 2512 l 917 2511 l 917 2511 l cp fi np 922 2512 m 927 2511 l

976 2511 l 976 2511 l cp fi np 922 2512 m 976 2512 l 976 2511 l 976 2511 l

cp fi np 869 2511 m 869 2507 l 913 2507 l 913 2507 l cp fi np 869 2511 m

917 2511 l 913 2507 l 913 2507 l cp fi np 927 2511 m 930 2507 l 976 2507 l

976 2507 l cp fi np 927 2511 m 976 2511 l 976 2507 l 976 2507 l cp fi

np 869 2507 m 868 2502 l 912 2502 l 912 2502 l cp fi np 869 2507 m 913 2507 l

912 2502 l 912 2502 l cp fi np 930 2507 m 932 2502 l 977 2502 l 977 2502 l

cp fi np 930 2507 m 976 2507 l 977 2502 l 977 2502 l cp fi np 868 2502 m

868 2501 l 912 2501 l 912 2501 l cp fi np 868 2502 m 912 2502 l 912 2501 l

912 2501 l cp fi np 932 2502 m 931 2501 l 977 2501 l 977 2501 l cp fi

np 932 2502 m 977 2502 l 977 2501 l 977 2501 l cp fi np 868 2501 m 868 2497 l

913 2497 l 913 2497 l cp fi np 868 2501 m 912 2501 l 913 2497 l 913 2497 l

cp fi np 931 2501 m 930 2497 l 977 2497 l 977 2497 l cp fi np 931 2501 m

977 2501 l 977 2497 l 977 2497 l cp fi np 868 2497 m 869 2493 l 917 2493 l

917 2493 l cp fi np 868 2497 m 913 2497 l 917 2493 l 917 2493 l cp fi

np 930 2497 m 927 2493 l 976 2493 l 976 2493 l cp fi np 930 2497 m 977 2497 l

976 2493 l 976 2493 l cp fi np 869 2493 m 869 2492 l 922 2492 l 922 2492 l

cp fi np 869 2493 m 917 2493 l 922 2492 l 922 2492 l cp fi np 927 2493 m

922 2492 l 976 2492 l 976 2492 l cp fi np 927 2493 m 976 2493 l 976 2492 l

976 2492 l cp fi np 869 2492 m 870 2487 l 975 2487 l 975 2487 l cp fi

np 869 2492 m 976 2492 l 975 2487 l 975 2487 l cp fi np 870 �¡�À�à2487 m 875 2474 l

970 2474 l 970 2474 l cp fi np 870 2487 m 975 2487 l 970 2474 l 970 2474 l

cp fi np 875 2474 m 884 2462 l 961 2462 l 961 2462 l cp fi np 875 2474 m

970 2474 l 961 2462 l 961 2462 l cp fi np 884 2462 m 895 2454 l 950 2454 l

950 2454 l cp fi np 884 2462 m 961 2462 l 950 2454 l 950 2454 l cp fi

np 895 2454 m 908 2448 l 937 2448 l 937 2448 l cp fi np 895 2454 m 950 2454 l

937 2448 l 937 2448 l cp fi np 908 2448 m 937 2448 l 922 2446 l 922 2446 l

cp fi 250 0.33 0.33 0.33 ACADColor np 922 2512 m 917 2511 l 927 2511 l

927 2511 l cp fi np 917 2511 m 913 2507 l 930 2507 l 930 2507 l cp fi

np 917 2511 m 927 2511 l 930 2507 l 930 2507 l cp fi np 913 2507 m 912 2502 l

932 2502 l 932 2502 l cp fi np 913 2507 m 930 2507 l 932 2502 l 932 2502 l

cp fi np 912 2502 m 913 2497 l 930 2497 l 930 2497 l cp fi np 912 2502 m

932 2502 l 930 2497 l 930 2497 l cp fi np 913 2497 m 917 2493 l 927 2493 l

927 2493 l cp fi np 913 2497 m 930 2497 l 927 2493 l 927 2493 l cp fi

np 917 2493 m 927 2493 l 922 2492 l 922 2492 l cp fi 7 0 0 0 ACADColor

(0) ACADLayer gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 19.28601492 60.9953459 ] co 0.05 sw 0 sj 10 sm np 0 0 m

-0.0495 -9.4326 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 21.39693917 60.87583042 ] co 0.05 sw 0 sj 10 sm np 0 0 m

0.068 -9.3108 l s gr 252 0.598 0.598 0.598 ACADColor (Layer1) ACADLayer

np 738 2487 m 738 2487 l 791 2487 l 791 2487 l cp fi np 791 2487 m 791 2487 l

846 2487 l 846 2487 l cp fi np 1002 2487 m 1002 2487 l 1011 2487 l 1011 2487 l

cp fi np 1011 2487 m 1011 2487 l 1055 2487 l 1055 2487 l cp fi np 1055 2487 m

1055 2487 l 1105 2487 l 1105 2487 l cp fi np 738 2487 m 738 2486 l 791 2486 l

791 2486 l cp fi np 738 2487 m 791 2487 l 791 2486 l 791 2486 l cp fi

np 791 2487 m 791 2486 l 848 2486 l 848 2486 l cp fi np 791 2487 m 846 2487 l

848 2486 l 848 2486 l cp fi np 1002 2487 m 1000 2486 l 1011 2486 l 1011 2486 l

cp fi np 1002 2487 m 1011 2487 l 1011 2486 l 1011 2486 l cp fi np 1011 2487 m

1011 2486 l 1055 2486 l 1055 2486 l cp fi np 1011 2487 m 1055 2487 l

1055 2486 l 1055 2486 l cp fi np 1055 2487 m 1055 2486 l 1105 2486 l

1105 2486 l cp fi np 1055 2487 m 1105 2487 l 1105 2486 l 1105 2486 l cp fi

np 738 2486 m 738 2485 l 791 2485 l 791 2485 l cp fi np 738 2486 m 791 2486 l

791 2485 l 791 2485 l cp fi np 791 2486 m 791 2485 l 849 2485 l 849 2485 l

cp fi np 791 2486 m 848 2486 l 849 2485 l 849 2485 l cp fi np 1000 2486 m

999 2485 l 1011 2485 l 1011 2485 l cp fi np 1000 2486 m 1011 2486 l 1011 2485 l

1011 2485 l cp fi np 1011 2486 m 1011 2485 l 1055 2485 l 1055 2485 l cp fi

np 1011 2486 m 1055 2486 l 1055 2485 l 1055 2485 l cp fi np 1055 2486 m

1055 2485 l 1105 2485 l 1105 2485 l cp fi np 1055 2486 m 1105 2486 l

1105 2485 l 1105 2485 l cp fi np 738 2485 m 738 2484 l 790 2484 l 790 2484 l

cp fi np 738 2485 m 791 2485 l 790 2484 l 790 2484 l cp fi np 791 2485 m

790 2484 l 850 2484 l 850 2484 l cp fi np 791 2485 m 849 2485 l 850 2484 l

850 2484 l cp fi np 999 2485 m 998 2484 l 1011 2484 l 1011 2484 l cp fi

np 999 2485 m 1011 2485 l 1011 2484 l 1011 2484 l cp fi np 1011 2485 m

1011 2484 l 1055 2484 l 1055 2484 l cp fi np 1011 2485 m 1055 2485 l

1055 2484 l 1055 2484 l cp fi np 1055 2485 m 1055 2484 l 1105 2484 l

1105 2484 l cp fi np 1055 2485 m 1105 2485 l 1105 2484 l 1105 2484 l cp fi

np 738 2484 m 738 2481 l 790 2481 l 790 2481 l cp fi np 738 2484 m 790 2484 l

790 2481 l 790 2481 l cp fi np 790 2484 m 790 2481 l 854 2481 l 854 2481 l

cp fi np 790 2484 m 850 2484 l 854 2481 l 854 2481 l cp fi np 998 2484 m

995 2481 l 1012 2481 l 1012 2481 l cp fi np 998 2484 m 1011 2484 l 1012 2481 l

1012 2481 l cp fi np 1011 2484 m 1012 2481 l 1056 2481 l 1056 2481 l cp fi

np 1011 2484 m 1055 2484 l 1056 2481 l 1056 2481 l cp fi np 1055 2484 m

1056 2481 l 1105 2481 l 1105 2481 l cp fi np 1055 2484 m 1105 2484 l

1105 2481 l 1105 2481 l cp fi np 738 2481 m 738 2462 l 787 2462 l 787 2462 l

cp fi np 738 2481 m 790 2481 l 787 2462 l 787 2462 l cp fi np 790 2481 m

787 2462 l 876 2462 l 876 2462 l�¡�À�à cp fi np 790 2481 m 854 2481 l 876 2462 l

876 2462 l cp fi np 995 2481 m 973 2462 l 1014 2462 l 1014 2462 l cp fi

np 995 2481 m 1012 2481 l 1014 2462 l 1014 2462 l cp fi np 1012 2481 m

1014 2462 l 1059 2462 l 1059 2462 l cp fi np 1012 2481 m 1056 2481 l

1059 2462 l 1059 2462 l cp fi np 1056 2481 m 1059 2462 l 1105 2462 l

1105 2462 l cp fi np 1056 2481 m 1105 2481 l 1105 2462 l 1105 2462 l cp fi

np 738 2462 m 738 2462 l 787 2462 l 787 2462 l cp fi np 787 2462 m 787 2462 l

876 2462 l 876 2462 l cp fi np 973 2462 m 973 2462 l 1014 2462 l 1014 2462 l

cp fi np 1014 2462 m 1014 2462 l 1059 2462 l 1059 2462 l cp fi np 1059 2462 m

1059 2462 l 1105 2462 l 1105 2462 l cp fi 40 1 0.75 0 ACADColor np 1002 2554 m

1003 2547 l 1006 2547 l 1006 2547 l cp fi np 1003 2547 m 1004 2539 l

1007 2539 l 1007 2539 l cp fi np 1003 2547 m 1006 2547 l 1007 2539 l

1007 2539 l cp fi np 1004 2539 m 1007 2539 l 1007 2513 l 1007 2513 l cp fi

7 0 0 0 ACADColor gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 19.6263587 49.15729364 ] co 0.05 sw 0 sj 10 sm np 0 0 m 0 1.4776 l

0.3425 1.3764 l 0.3425 -0.0684 l 0 -0.0684 l 0 0 l s gr gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 21.16375351 49.15729364 ] co 0.05 sw 0 sj 10 sm np

0 0 m 0 -0.0836 l -0.3425 -0.0836 l -0.3425 1.3611 l 0 1.4367 l 0 0 l s gr

40 1 0.75 0 ACADColor np 942 2434 m 939 2433 l 941 2433 l 941 2433 l cp fi

np 939 2433 m 923 2428 l 931 2428 l 931 2428 l cp fi np 939 2433 m 941 2433 l

931 2428 l 931 2428 l cp fi np 923 2428 m 931 2428 l 921 2427 l 921 2427 l

cp fi 7 0 0 0 ACADColor (0) ACADLayer 887 2416 m 781 2382 l s

(Layer1) ACADLayer gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 19.96884762 49.92366158 ] co 0.05 sw 0 sj 10 sm np 0 0 m 0.858 0 l

0.858 -1.173 l 0 -1.173 l cp s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.20178404 48.75069163 ] co 0.05 sw 0 sj 10 sm np 0 0 m 0.3856 0 l

0.3856 -0.7938 l 0 -0.7938 l cp s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 19.6263587 49.15729364 ] co 0.05 sw 0 sj 10 sm np 0 0 m -0.1674 0 l

-0.1674 0.3574 l 0 0.3574 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 21.16375351 49.51469017 ] co 0.05 sw 0 sj 10 sm np 0 0 m 0.1674 0 l

0.1674 -0.3574 l 0 -0.3574 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.10668918 47.95837315 ] co 0 sw 0 sj 10 sm np 0 0 m

6.2146 1.6896 6.5483 198.3713 201.26 a s gr (0) ACADLayer 905 2247 m 751 2206 l

s 945 2296 m 1086 2297 l s 954 2205 m 1100 2204 l s gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 20.54801974 45.60454133 ] co 0.04 sw 0 sj 10 sm np

0 0 m 0.3944 0 l 0.5483 -0.2655 l s gr 879 2154 m 734 2122 l s gs

49.1199 49.1249 sc -1.5602 -0.6336 tr [ 1 0 0 1 21.0963303 44.3886154 ] co 

0.04 sw 0 sj 10 sm np 0 0 m 0 -0.8386 l -1.4688 -0.8386 l -1.4688 0 l s gr gs

49.1199 49.1249 sc -1.5602 -0.6336 tr [ 1 0 0 1 19.62754393 44.76597175 ] co 

0.04 sw 0 sj 10 sm np 0 0 m 0 0.573 l 0.6267 0.573 l s gr

959 2119 m 1108 2116 l s 1 1 0 0 ACADColor (Layer1) ACADLayer np 962 2452 m

962 2452 l 962 2452 l 962 2452 l cp fi np 887 2452 m 887 2437 l 903 2437 l

903 2437 l cp fi np 962 2452 m 946 2437 l 962 2437 l 962 2437 l cp fi

np 962 2452 m 962 2452 l 962 2437 l 962 2437 l cp fi np 887 2437 m 887 2437 l

904 2437 l 904 2437 l cp fi np 887 2437 m 903 2437 l 904 2437 l 904 2437 l

cp fi np 946 2437 m 946 2437 l 962 2437 l 962 2437 l cp fi np 946 2437 m

962 2437 l 962 2437 l 962 2437 l cp fi np 887 2437 m 887 2421 l 904 2421 l

904 2421 l cp fi np 887 2437 m 904 2437 l 904 2421 l 904 2421 l cp fi

np 946 2437 m 946 2421 l 962 2421 l 962 2421 l cp fi np 946 2437 m 962 2437 l

962 2421 l 962 2421 l cp fi np 904 2421 m 904 2421 l 946 2421 l 946 2421 l

cp fi np 946 2421 m 946 2421 l 946 2421 l 946 2421 l cp fi np 887 2421 m

887 2401 l 904 2401 l 904 2401 l cp fi np 887 2421 m 904 2421 l 904 2401 l

904 2401 l cp fi np 904 2421 m 904 2401 l 946 2401 l 946 2401 l cp fi

np 904 2421 m 946 2421 l 946 2401 l 946 2401 l cp fi np 946 2421 m 946 2401 l

962 2401 l 962 2401 l cp fi np 946 2421 m 962 2421 l 962 24�¡�À�à01 l 962 2401 l

cp fi np 879 2401 m 879 2401 l 887 2401 l 887 2401 l cp fi np 962 2401 m

962 2401 l 971 2401 l 971 2401 l cp fi np 879 2401 m 879 2383 l 887 2383 l

887 2383 l cp fi np 879 2401 m 887 2401 l 887 2383 l 887 2383 l cp fi

np 887 2401 m 887 2383 l 904 2383 l 904 2383 l cp fi np 887 2401 m 904 2401 l

904 2383 l 904 2383 l cp fi np 904 2401 m 904 2383 l 946 2383 l 946 2383 l

cp fi np 904 2401 m 946 2401 l 946 2383 l 946 2383 l cp fi np 946 2401 m

946 2383 l 962 2383 l 962 2383 l cp fi np 946 2401 m 962 2401 l 962 2383 l

962 2383 l cp fi np 962 2401 m 962 2383 l 971 2383 l 971 2383 l cp fi

np 962 2401 m 971 2401 l 971 2383 l 971 2383 l cp fi np 879 2383 m 879 2383 l

887 2383 l 887 2383 l cp fi np 962 2383 m 962 2383 l 971 2383 l 971 2383 l

cp fi np 887 2383 m 887 2380 l 904 2380 l 904 2380 l cp fi np 887 2383 m

904 2383 l 904 2380 l 904 2380 l cp fi np 904 2383 m 904 2380 l 946 2380 l

946 2380 l cp fi np 904 2383 m 946 2383 l 946 2380 l 946 2380 l cp fi

np 946 2383 m 946 2380 l 962 2380 l 962 2380 l cp fi np 946 2383 m 962 2383 l

962 2380 l 962 2380 l cp fi np 887 2380 m 887 2380 l 904 2380 l 904 2380 l

cp fi np 904 2380 m 904 2379 l 946 2379 l 946 2379 l cp fi np 904 2380 m

946 2380 l 946 2379 l 946 2379 l cp fi np 946 2380 m 946 2379 l 962 2379 l

962 2379 l cp fi np 946 2380 m 962 2380 l 962 2379 l 962 2379 l cp fi

np 946 2379 m 946 2379 l 946 2379 l 946 2379 l cp fi np 946 2379 m 946 2379 l

962 2379 l 962 2379 l cp fi np 904 2379 m 904 2363 l 946 2363 l 946 2363 l

cp fi np 904 2379 m 946 2379 l 946 2363 l 946 2363 l cp fi np 904 2363 m

904 2363 l 946 2363 l 946 2363 l cp fi np 915 2363 m 915 2363 l 934 2363 l

934 2363 l cp fi np 915 2363 m 915 2346 l 934 2346 l 934 2346 l cp fi

np 915 2363 m 934 2363 l 934 2346 l 934 2346 l cp fi np 915 2346 m 934 2346 l

915 2340 l 915 2340 l cp fi np 934 2346 m 915 2340 l 934 2340 l 934 2340 l

cp fi np 915 2340 m 915 2324 l 934 2324 l 934 2324 l cp fi np 915 2340 m

934 2340 l 934 2324 l 934 2324 l cp fi np 915 2324 m 915 2324 l 934 2324 l

934 2324 l cp fi np 911 2324 m 911 2324 l 915 2324 l 915 2324 l cp fi

np 934 2324 m 934 2324 l 941 2324 l 941 2324 l cp fi np 911 2324 m 911 2324 l

915 2324 l 915 2324 l cp fi np 911 2324 m 915 2324 l 915 2324 l 915 2324 l

cp fi np 934 2324 m 934 2324 l 941 2324 l 941 2324 l cp fi np 934 2324 m

941 2324 l 941 2324 l 941 2324 l cp fi np 915 2324 m 915 2324 l 934 2324 l

934 2324 l cp fi np 911 2324 m 911 2307 l 942 2307 l 942 2307 l cp fi

np 911 2324 m 941 2324 l 942 2307 l 942 2307 l cp fi np 911 2307 m 911 2306 l

942 2306 l 942 2306 l cp fi np 911 2307 m 942 2307 l 942 2306 l 942 2306 l

cp fi np 911 2306 m 911 2306 l 942 2306 l 942 2306 l cp fi np 911 2306 m

942 2306 l 942 2306 l 942 2306 l cp fi np 911 2306 m 911 2305 l 942 2305 l

942 2305 l cp fi np 911 2306 m 942 2306 l 942 2305 l 942 2305 l cp fi

np 911 2305 m 911 2305 l 911 2305 l 911 2305 l cp fi np 911 2305 m 911 2305 l

943 2305 l 943 2305 l cp fi np 911 2305 m 942 2305 l 943 2305 l 943 2305 l

cp fi np 911 2305 m 909 2301 l 912 2301 l 912 2301 l cp fi np 911 2305 m

913 2301 l 944 2301 l 944 2301 l cp fi np 911 2305 m 943 2305 l 944 2301 l

944 2301 l cp fi np 909 2301 m 908 2299 l 913 2299 l 913 2299 l cp fi

np 909 2301 m 912 2301 l 913 2299 l 913 2299 l cp fi np 913 2301 m 915 2299 l

945 2299 l 945 2299 l cp fi np 913 2301 m 944 2301 l 945 2299 l 945 2299 l

cp fi np 908 2299 m 907 2297 l 914 2297 l 914 2297 l cp fi np 908 2299 m

913 2299 l 914 2297 l 914 2297 l cp fi np 915 2299 m 914 2297 l 945 2297 l

945 2297 l cp fi np 915 2299 m 945 2299 l 945 2297 l 945 2297 l cp fi

np 907 2297 m 905 2294 l 912 2294 l 912 2294 l cp fi np 907 2297 m 914 2297 l

912 2294 l 912 2294 l cp fi np 914 2297 m 915 2294 l 946 2294 l 946 2294 l

cp fi np 914 2297 m 945 2297 l 946 2294 l 946 2294 l cp fi np 905 2294 m

905 2294 l 912 2294 l 912 2294 l cp fi np 905 2294 m 912 2294 l 912 2294 l

912 2294 l cp fi np 915 2294 m 915 2294 l 946 2294 l 946 2294 l cp fi

np 915 2294 m 946 2294 l 946 2294 l 946 2294 l cp fi np 905 2294 m�¡�À�à 904 2291 l

910 2291 l 910 2291 l cp fi np 905 2294 m 912 2294 l 910 2291 l 910 2291 l

cp fi np 915 2294 m 916 2291 l 947 2291 l 947 2291 l cp fi np 915 2294 m

946 2294 l 947 2291 l 947 2291 l cp fi np 904 2291 m 902 2286 l 908 2286 l

908 2286 l cp fi np 904 2291 m 910 2291 l 908 2286 l 908 2286 l cp fi

np 916 2291 m 921 2286 l 949 2286 l 949 2286 l cp fi np 916 2291 m 947 2291 l

949 2286 l 949 2286 l cp fi np 902 2286 m 900 2283 l 906 2283 l 906 2283 l

cp fi np 902 2286 m 908 2286 l 906 2283 l 906 2283 l cp fi np 921 2286 m

928 2283 l 951 2283 l 951 2283 l cp fi np 921 2286 m 949 2286 l 951 2283 l

951 2283 l cp fi np 900 2283 m 899 2280 l 905 2280 l 905 2280 l cp fi

np 900 2283 m 906 2283 l 905 2280 l 905 2280 l cp fi np 928 2283 m 930 2280 l

952 2280 l 952 2280 l cp fi np 928 2283 m 951 2283 l 952 2280 l 952 2280 l

cp fi np 899 2280 m 897 2275 l 902 2275 l 902 2275 l cp fi np 899 2280 m

905 2280 l 902 2275 l 902 2275 l cp fi np 930 2280 m 934 2275 l 953 2275 l

953 2275 l cp fi np 930 2280 m 952 2280 l 953 2275 l 953 2275 l cp fi

np 897 2275 m 895 2272 l 900 2272 l 900 2272 l cp fi np 897 2275 m 902 2275 l

900 2272 l 900 2272 l cp fi np 934 2275 m 935 2272 l 954 2272 l 954 2272 l

cp fi np 934 2275 m 953 2275 l 954 2272 l 954 2272 l cp fi np 895 2272 m

893 2268 l 898 2268 l 898 2268 l cp fi np 895 2272 m 900 2272 l 898 2268 l

898 2268 l cp fi np 935 2272 m 936 2268 l 953 2268 l 953 2268 l cp fi

np 935 2272 m 954 2272 l 953 2268 l 953 2268 l cp fi np 893 2268 m 893 2268 l

898 2268 l 898 2268 l cp fi np 893 2268 m 898 2268 l 898 2268 l 898 2268 l

cp fi np 898 2268 m 898 2268 l 900 2268 l 900 2268 l cp fi np 936 2268 m

936 2268 l 953 2268 l 953 2268 l cp fi np 936 2268 m 953 2268 l 953 2268 l

953 2268 l cp fi np 893 2268 m 893 2268 l 897 2268 l 897 2268 l cp fi

np 893 2268 m 898 2268 l 897 2268 l 897 2268 l cp fi np 898 2268 m 898 2268 l

901 2268 l 901 2268 l cp fi np 898 2268 m 900 2268 l 901 2268 l 901 2268 l

cp fi np 936 2268 m 936 2268 l 953 2268 l 953 2268 l cp fi np 936 2268 m

953 2268 l 953 2268 l 953 2268 l cp fi np 893 2268 m 893 2267 l 895 2267 l

895 2267 l cp fi np 893 2268 m 897 2268 l 895 2267 l 895 2267 l cp fi

np 898 2268 m 898 2267 l 903 2267 l 903 2267 l cp fi np 898 2268 m 901 2268 l

903 2267 l 903 2267 l cp fi np 936 2268 m 937 2267 l 953 2267 l 953 2267 l

cp fi np 936 2268 m 953 2268 l 953 2267 l 953 2267 l cp fi np 893 2267 m

893 2267 l 895 2267 l 895 2267 l cp fi np 893 2267 m 895 2267 l 895 2267 l

895 2267 l cp fi np 898 2267 m 898 2267 l 903 2267 l 903 2267 l cp fi

np 898 2267 m 903 2267 l 903 2267 l 903 2267 l cp fi np 937 2267 m 937 2267 l

953 2267 l 953 2267 l cp fi np 937 2267 m 953 2267 l 953 2267 l 953 2267 l

cp fi np 893 2267 m 892 2266 l 894 2266 l 894 2266 l cp fi np 893 2267 m

895 2267 l 894 2266 l 894 2266 l cp fi np 898 2267 m 895 2266 l 906 2266 l

906 2266 l cp fi np 898 2267 m 903 2267 l 906 2266 l 906 2266 l cp fi

np 937 2267 m 937 2266 l 953 2266 l 953 2266 l cp fi np 937 2267 m 953 2267 l

953 2266 l 953 2266 l cp fi np 892 2266 m 892 2265 l 893 2265 l 893 2265 l

cp fi np 892 2266 m 894 2266 l 893 2265 l 893 2265 l cp fi np 895 2266 m

893 2265 l 908 2265 l 908 2265 l cp fi np 895 2266 m 906 2266 l 908 2265 l

908 2265 l cp fi np 937 2266 m 936 2265 l 953 2265 l 953 2265 l cp fi

np 937 2266 m 953 2266 l 953 2265 l 953 2265 l cp fi np 892 2265 m 892 2265 l

892 2265 l 892 2265 l cp fi np 892 2265 m 893 2265 l 892 2265 l 892 2265 l

cp fi np 893 2265 m 892 2265 l 908 2265 l 908 2265 l cp fi np 893 2265 m

908 2265 l 908 2265 l 908 2265 l cp fi np 936 2265 m 936 2265 l 953 2265 l

953 2265 l cp fi np 936 2265 m 953 2265 l 953 2265 l 953 2265 l cp fi

np 892 2265 m 891 2264 l 891 2264 l 891 2264 l cp fi np 892 2265 m 892 2265 l

891 2264 l 891 2264 l cp fi np 892 2265 m 892 2264 l 909 2264 l 909 2264 l

cp fi np 892 2265 m 908 2265 l 909 2264 l 909 2264 l cp fi np 936 2265 m

936 2264 l 953 2264 l 953 2264 l cp fi np 936 2265 m 953 2265 l 953 2264 l

953 2264 l cp fi np 891 2264 m 891 2264 l 891 2264 l 891 2264 l c�¡�À�àp fi

np 892 2264 m 892 2264 l 909 2264 l 909 2264 l cp fi np 892 2264 m 909 2264 l

909 2264 l 909 2264 l cp fi np 936 2264 m 936 2264 l 953 2264 l 953 2264 l

cp fi np 936 2264 m 953 2264 l 953 2264 l 953 2264 l cp fi np 892 2264 m

892 2264 l 909 2264 l 909 2264 l cp fi np 892 2264 m 909 2264 l 909 2264 l

909 2264 l cp fi np 936 2264 m 936 2264 l 953 2264 l 953 2264 l cp fi

np 936 2264 m 953 2264 l 953 2264 l 953 2264 l cp fi np 892 2264 m 892 2263 l

910 2263 l 910 2263 l cp fi np 892 2264 m 909 2264 l 910 2263 l 910 2263 l

cp fi np 936 2264 m 935 2263 l 953 2263 l 953 2263 l cp fi np 936 2264 m

953 2264 l 953 2263 l 953 2263 l cp fi np 892 2263 m 893 2263 l 911 2263 l

911 2263 l cp fi np 892 2263 m 910 2263 l 911 2263 l 911 2263 l cp fi

np 935 2263 m 935 2263 l 953 2263 l 953 2263 l cp fi np 935 2263 m 953 2263 l

953 2263 l 953 2263 l cp fi np 893 2263 m 894 2260 l 914 2260 l 914 2260 l

cp fi np 893 2263 m 911 2263 l 914 2260 l 914 2260 l cp fi np 935 2263 m

932 2260 l 953 2260 l 953 2260 l cp fi np 935 2263 m 953 2263 l 953 2260 l

953 2260 l cp fi np 894 2260 m 894 2260 l 914 2260 l 914 2260 l cp fi

np 894 2260 m 914 2260 l 914 2260 l 914 2260 l cp fi np 932 2260 m 932 2260 l

953 2260 l 953 2260 l cp fi np 932 2260 m 953 2260 l 953 2260 l 953 2260 l

cp fi np 894 2260 m 895 2259 l 916 2259 l 916 2259 l cp fi np 894 2260 m

914 2260 l 916 2259 l 916 2259 l cp fi np 932 2260 m 932 2259 l 952 2259 l

952 2259 l cp fi np 932 2260 m 953 2260 l 952 2259 l 952 2259 l cp fi

np 895 2259 m 895 2258 l 918 2258 l 918 2258 l cp fi np 895 2259 m 916 2259 l

918 2258 l 918 2258 l cp fi np 932 2259 m 932 2258 l 952 2258 l 952 2258 l

cp fi np 932 2259 m 952 2259 l 952 2258 l 952 2258 l cp fi np 895 2258 m

897 2255 l 918 2255 l 918 2255 l cp fi np 895 2258 m 918 2258 l 918 2255 l

918 2255 l cp fi np 932 2258 m 932 2255 l 952 2255 l 952 2255 l cp fi

np 932 2258 m 952 2258 l 952 2255 l 952 2255 l cp fi np 897 2255 m 898 2254 l

918 2254 l 918 2254 l cp fi np 897 2255 m 918 2255 l 918 2254 l 918 2254 l

cp fi np 932 2255 m 932 2254 l 951 2254 l 951 2254 l cp fi np 932 2255 m

952 2255 l 951 2254 l 951 2254 l cp fi np 898 2254 m 905 2248 l 918 2248 l

918 2248 l cp fi np 898 2254 m 918 2254 l 918 2248 l 918 2248 l cp fi

np 932 2254 m 932 2248 l 947 2248 l 947 2248 l cp fi np 932 2254 m 951 2254 l

947 2248 l 947 2248 l cp fi np 905 2248 m 907 2246 l 918 2246 l 918 2246 l

cp fi np 905 2248 m 918 2248 l 918 2246 l 918 2246 l cp fi np 932 2248 m

932 2246 l 945 2246 l 945 2246 l cp fi np 932 2248 m 947 2248 l 945 2246 l

945 2246 l cp fi np 907 2246 m 914 2243 l 918 2243 l 918 2243 l cp fi

np 907 2246 m 918 2246 l 918 2243 l 918 2243 l cp fi np 932 2246 m 932 2243 l

940 2243 l 940 2243 l cp fi np 932 2246 m 945 2246 l 940 2243 l 940 2243 l

cp fi np 914 2243 m 918 2243 l 918 2241 l 918 2241 l cp fi np 932 2243 m

932 2241 l 935 2241 l 935 2241 l cp fi np 932 2243 m 940 2243 l 935 2241 l

935 2241 l cp fi np 932 2241 m 935 2241 l 932 2241 l 932 2241 l cp fi

40 1 0.75 0 ACADColor np 932 2260 m 927 2258 l 932 2258 l 932 2258 l cp fi

np 918 2258 m 918 2258 l 925 2258 l 925 2258 l cp fi np 927 2258 m 925 2258 l

932 2258 l 932 2258 l cp fi np 927 2258 m 932 2258 l 932 2258 l 932 2258 l

cp fi np 918 2258 m 918 2241 l 932 2241 l 932 2241 l cp fi np 918 2258 m

932 2258 l 932 2241 l 932 2241 l cp fi np 918 2241 m 918 2241 l 923 2241 l

923 2241 l cp fi np 918 2241 m 923 2241 l 932 2241 l 932 2241 l cp fi

np 918 2241 m 932 2241 l 932 2241 l 932 2241 l cp fi np 918 2241 m 918 2241 l

923 2241 l 923 2241 l cp fi np 918 2241 m 923 2241 l 923 2241 l 923 2241 l

cp fi np 923 2241 m 923 2241 l 931 2241 l 931 2241 l cp fi np 923 2241 m

932 2241 l 931 2241 l 931 2241 l cp fi np 932 2241 m 931 2241 l 932 2241 l

932 2241 l cp fi np 918 2241 m 918 2241 l 923 2241 l 923 2241 l cp fi

np 918 2241 m 923 2241 l 923 2241 l 923 2241 l cp fi np 923 2241 m 923 2241 l

930 2241 l 930 2241 l cp fi np 923 2241 m 931 2241 l 930 2241 l 930 2241 l

cp fi np 931 2241 m 930 2241 l 932 2241 l 932 2241 l cp fi np 931 2�¡�À�à241 m

932 2241 l 932 2241 l 932 2241 l cp fi np 918 2241 m 918 2240 l 924 2240 l

924 2240 l cp fi np 918 2241 m 923 2241 l 924 2240 l 924 2240 l cp fi

np 923 2241 m 930 2241 l 924 2240 l 924 2240 l cp fi np 930 2241 m 924 2240 l

932 2240 l 932 2240 l cp fi np 930 2241 m 932 2241 l 932 2240 l 932 2240 l

cp fi np 918 2240 m 918 2209 l 932 2209 l 932 2209 l cp fi np 918 2240 m

932 2240 l 932 2209 l 932 2209 l cp fi np 896 2209 m 896 2209 l 918 2209 l

918 2209 l cp fi np 932 2209 m 932 2209 l 952 2209 l 952 2209 l cp fi

np 896 2209 m 887 2196 l 918 2196 l 918 2196 l cp fi np 896 2209 m 918 2209 l

918 2196 l 918 2196 l cp fi np 918 2209 m 918 2196 l 932 2196 l 932 2196 l

cp fi np 918 2209 m 932 2209 l 932 2196 l 932 2196 l cp fi np 932 2209 m

932 2196 l 959 2196 l 959 2196 l cp fi np 932 2209 m 952 2209 l 959 2196 l

959 2196 l cp fi np 887 2196 m 887 2196 l 918 2196 l 918 2196 l cp fi

np 887 2196 m 887 2196 l 918 2196 l 918 2196 l cp fi np 932 2196 m 932 2196 l

959 2196 l 959 2196 l cp fi np 932 2196 m 932 2196 l 959 2196 l 959 2196 l

cp fi np 887 2196 m 887 2192 l 918 2192 l 918 2192 l cp fi np 887 2196 m

918 2196 l 918 2192 l 918 2192 l cp fi np 918 2196 m 918 2192 l 932 2192 l

932 2192 l cp fi np 918 2196 m 932 2196 l 932 2192 l 932 2192 l cp fi

np 932 2196 m 932 2192 l 959 2192 l 959 2192 l cp fi np 932 2196 m 959 2196 l

959 2192 l 959 2192 l cp fi np 887 2192 m 887 2191 l 918 2191 l 918 2191 l

cp fi np 887 2192 m 918 2192 l 918 2191 l 918 2191 l cp fi np 918 2192 m

918 2191 l 932 2191 l 932 2191 l cp fi np 918 2192 m 932 2192 l 932 2191 l

932 2191 l cp fi np 932 2192 m 932 2191 l 959 2191 l 959 2191 l cp fi

np 932 2192 m 959 2192 l 959 2191 l 959 2191 l cp fi np 887 2191 m 887 2187 l

915 2187 l 915 2187 l cp fi np 887 2191 m 918 2191 l 915 2187 l 915 2187 l

cp fi np 918 2191 m 918 2187 l 932 2187 l 932 2187 l cp fi np 918 2191 m

932 2191 l 932 2187 l 932 2187 l cp fi np 932 2191 m 935 2187 l 959 2187 l

959 2187 l cp fi np 932 2191 m 959 2191 l 959 2187 l 959 2187 l cp fi

np 887 2187 m 887 2186 l 914 2186 l 914 2186 l cp fi np 887 2187 m 915 2187 l

914 2186 l 914 2186 l cp fi np 918 2187 m 918 2186 l 923 2186 l 923 2186 l

cp fi np 918 2187 m 925 2187 l 923 2186 l 923 2186 l cp fi np 925 2187 m

928 2186 l 932 2186 l 932 2186 l cp fi np 925 2187 m 932 2187 l 932 2186 l

932 2186 l cp fi np 935 2187 m 936 2186 l 959 2186 l 959 2186 l cp fi

np 935 2187 m 959 2187 l 959 2186 l 959 2186 l cp fi np 887 2186 m 887 2186 l

914 2186 l 914 2186 l cp fi np 887 2186 m 914 2186 l 914 2186 l 914 2186 l

cp fi np 918 2186 m 918 2186 l 922 2186 l 922 2186 l cp fi np 918 2186 m

923 2186 l 922 2186 l 922 2186 l cp fi np 928 2186 m 928 2186 l 932 2186 l

932 2186 l cp fi np 928 2186 m 932 2186 l 932 2186 l 932 2186 l cp fi

np 936 2186 m 936 2186 l 959 2186 l 959 2186 l cp fi np 936 2186 m 959 2186 l

959 2186 l 959 2186 l cp fi np 887 2186 m 887 2186 l 914 2186 l 914 2186 l

cp fi np 887 2186 m 914 2186 l 914 2186 l 914 2186 l cp fi np 918 2186 m

918 2186 l 921 2186 l 921 2186 l cp fi np 918 2186 m 922 2186 l 921 2186 l

921 2186 l cp fi np 928 2186 m 929 2186 l 932 2186 l 932 2186 l cp fi

np 928 2186 m 932 2186 l 932 2186 l 932 2186 l cp fi np 936 2186 m 936 2186 l

959 2186 l 959 2186 l cp fi np 936 2186 m 959 2186 l 959 2186 l 959 2186 l

cp fi np 887 2186 m 887 2182 l 914 2182 l 914 2182 l cp fi np 887 2186 m

914 2186 l 914 2182 l 914 2182 l cp fi np 918 2186 m 918 2182 l 920 2182 l

920 2182 l cp fi np 918 2186 m 921 2186 l 920 2182 l 920 2182 l cp fi

np 929 2186 m 931 2182 l 932 2182 l 932 2182 l cp fi np 929 2186 m 932 2186 l

932 2182 l 932 2182 l cp fi np 936 2186 m 936 2182 l 959 2182 l 959 2182 l

cp fi np 936 2186 m 959 2186 l 959 2182 l 959 2182 l cp fi np 887 2182 m

887 2180 l 914 2180 l 914 2180 l cp fi np 887 2182 m 914 2182 l 914 2180 l

914 2180 l cp fi np 918 2182 m 918 2180 l 921 2180 l 921 2180 l cp fi

np 918 2182 m 920 2182 l 921 2180 l 921 2180 l cp fi np 931 2182 m 930 2180 l

932 2180 l 932 2180 l cp fi np 931 2182 m 932 2182 l 932 2180 l 932 218�¡�À�à0 l

cp fi np 936 2182 m 936 2180 l 959 2180 l 959 2180 l cp fi np 936 2182 m

959 2182 l 959 2180 l 959 2180 l cp fi np 887 2180 m 887 2180 l 914 2180 l

914 2180 l cp fi np 887 2180 m 914 2180 l 914 2180 l 914 2180 l cp fi

np 918 2180 m 918 2180 l 921 2180 l 921 2180 l cp fi np 918 2180 m 921 2180 l

921 2180 l 921 2180 l cp fi np 930 2180 m 930 2180 l 932 2180 l 932 2180 l

cp fi np 930 2180 m 932 2180 l 932 2180 l 932 2180 l cp fi np 936 2180 m

936 2180 l 959 2180 l 959 2180 l cp fi np 936 2180 m 959 2180 l 959 2180 l

959 2180 l cp fi np 887 2180 m 887 2178 l 916 2178 l 916 2178 l cp fi

np 887 2180 m 914 2180 l 916 2178 l 916 2178 l cp fi np 918 2180 m 918 2178 l

921 2178 l 921 2178 l cp fi np 918 2180 m 921 2180 l 921 2178 l 921 2178 l

cp fi np 930 2180 m 929 2178 l 932 2178 l 932 2178 l cp fi np 930 2180 m

932 2180 l 932 2178 l 932 2178 l cp fi np 936 2180 m 934 2178 l 959 2178 l

959 2178 l cp fi np 936 2180 m 959 2180 l 959 2178 l 959 2178 l cp fi

np 887 2178 m 887 2176 l 917 2176 l 917 2176 l cp fi np 887 2178 m 916 2178 l

917 2176 l 917 2176 l cp fi np 918 2178 m 918 2176 l 925 2176 l 925 2176 l

cp fi np 918 2178 m 921 2178 l 925 2176 l 925 2176 l cp fi np 929 2178 m

925 2176 l 932 2176 l 932 2176 l cp fi np 929 2178 m 932 2178 l 932 2176 l

932 2176 l cp fi np 934 2178 m 933 2176 l 959 2176 l 959 2176 l cp fi

np 934 2178 m 959 2178 l 959 2176 l 959 2176 l cp fi np 887 2176 m 887 2175 l

918 2175 l 918 2175 l cp fi np 887 2176 m 917 2176 l 918 2175 l 918 2175 l

cp fi np 918 2176 m 918 2175 l 932 2175 l 932 2175 l cp fi np 918 2176 m

932 2176 l 932 2175 l 932 2175 l cp fi np 933 2176 m 932 2175 l 959 2175 l

959 2175 l cp fi np 933 2176 m 959 2176 l 959 2175 l 959 2175 l cp fi

np 887 2175 m 887 2175 l 918 2175 l 918 2175 l cp fi np 887 2175 m 918 2175 l

918 2175 l 918 2175 l cp fi np 918 2175 m 918 2175 l 932 2175 l 932 2175 l

cp fi np 918 2175 m 932 2175 l 932 2175 l 932 2175 l cp fi np 932 2175 m

932 2175 l 959 2175 l 959 2175 l cp fi np 932 2175 m 959 2175 l 959 2175 l

959 2175 l cp fi np 887 2175 m 887 2175 l 918 2175 l 918 2175 l cp fi

np 887 2175 m 918 2175 l 918 2175 l 918 2175 l cp fi np 918 2175 m 918 2175 l

932 2175 l 932 2175 l cp fi np 918 2175 m 932 2175 l 932 2175 l 932 2175 l

cp fi np 932 2175 m 932 2175 l 959 2175 l 959 2175 l cp fi np 932 2175 m

959 2175 l 959 2175 l 959 2175 l cp fi np 887 2175 m 887 2174 l 918 2174 l

918 2174 l cp fi np 887 2175 m 918 2175 l 918 2174 l 918 2174 l cp fi

np 918 2175 m 918 2174 l 932 2174 l 932 2174 l cp fi np 918 2175 m 932 2175 l

932 2174 l 932 2174 l cp fi np 932 2175 m 932 2174 l 959 2174 l 959 2174 l

cp fi np 932 2175 m 959 2175 l 959 2174 l 959 2174 l cp fi np 887 2174 m

887 2174 l 918 2174 l 918 2174 l cp fi np 887 2174 m 918 2174 l 918 2174 l

918 2174 l cp fi np 918 2174 m 918 2174 l 932 2174 l 932 2174 l cp fi

np 918 2174 m 932 2174 l 932 2174 l 932 2174 l cp fi np 932 2174 m 932 2174 l

959 2174 l 959 2174 l cp fi np 932 2174 m 959 2174 l 959 2174 l 959 2174 l

cp fi np 918 2174 m 918 2174 l 918 2174 l 918 2174 l cp fi np 918 2174 m

918 2174 l 932 2174 l 932 2174 l cp fi np 932 2174 m 932 2174 l 932 2174 l

932 2174 l cp fi np 887 2174 m 887 2172 l 923 2172 l 923 2172 l cp fi

np 887 2174 m 918 2174 l 923 2172 l 923 2172 l cp fi np 932 2174 m 928 2172 l

959 2172 l 959 2172 l cp fi np 932 2174 m 959 2174 l 959 2172 l 959 2172 l

cp fi np 923 2172 m 923 2172 l 928 2172 l 928 2172 l cp fi np 887 2172 m

887 2168 l 959 2168 l 959 2168 l cp fi np 887 2172 m 959 2172 l 959 2168 l

959 2168 l cp fi np 879 2168 m 879 2168 l 967 2168 l 967 2168 l cp fi

np 887 2168 m 887 2168 l 959 2168 l 959 2168 l cp fi np 879 2168 m 879 2149 l

967 2149 l 967 2149 l cp fi np 879 2168 m 967 2168 l 967 2149 l 967 2149 l

cp fi np 879 2149 m 879 2149 l 967 2149 l 967 2149 l cp fi np 887 2149 m

887 2149 l 959 2149 l 959 2149 l cp fi np 887 2149 m 887 2108 l 959 2108 l

959 2108 l cp fi np 887 2149 m 959 2149 l 959 2108 l 959 2108 l cp fi

np 887 2108 m 887 2108 l 959 2108 l 959 2108 l cp fi np 911 2108 m 911 2108 l
�¡�À�à
936 2108 l 936 2108 l cp fi np 911 2108 m 911 2081 l 936 2081 l 936 2081 l

cp fi np 911 2108 m 936 2108 l 936 2081 l 936 2081 l cp fi np 911 2081 m

911 2081 l 936 2081 l 936 2081 l cp fi 7 0 0 0 ACADColor (0) ACADLayer

915 2340 m 767 2295 l s gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.11713935 42.9999457 ] co 0.04 sw 0 sj 10 sm np 0 0 m 0 0.5501 l

s gr 900 2068 m 718 2026 l s gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.12391963 40.19216748 ] co 0.04 sw 0 sj 10 sm np 0 0 m 0 1.7759 l

0.4699 1.7759 l 0.4699 0 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.59426756 39.89130848 ] co 0 sw 0 sj 10 sm np 0 0 m

4.2465 -0.0248 l 0.0012 -0.8635 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.12564045 38.93495523 ] co 0 sw 0 sj 10 sm np 0 0 m

-4.527 -0.8944 l 0.0012 -0.8944 l s gr 252 0.598 0.598 0.598 ACADColor gs

49.1199 49.1249 sc -1.5602 -0.6336 tr [ 1 0 0 1 20.12744345 37.61770052 ] co 

0.2 sw 0 sj 10 sm np 0 0 m -4.2609 -7.5548 l s gr gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 20.59743782 37.5751431 ] co 0.2 sw 0 sj 10 sm np

0 0 m 4.515 -8.1147 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 12.3753711 24.1235549 ] co 0.2 sw 0 sj 10 sm np 0 0 m

-0.0026 -1.1017 l s gr 7 0 0 0 ACADColor gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 19.8949395 42.14739988 ] co 0.04 sw 0 sj 10 sm np

0 0 m 0.229 -0.1794 l 0.6989 -0.1794 l 0.9327 -0.0013 l s gr

934 2027 m 1124 2029 l s 911 1985 m 701 1942 l s gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 20.59680076 38.04057251 ] co 0 sw 0 sj 10 sm np

0 0 m 4.3484 0 l 0.8499 -1.7738 l 4.7661 -1.8781 l 1.7898 -3.6518 l

4.9749 -3.5997 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.1408701 27.80831554 ] co 0.04 sw 0 sj 10 sm np 0 0 m

-0.017 12.3839 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.15491041 25.66699495 ] co 0.04 sw 0 sj 10 sm np 0 0 m

0.3046 -0.2 0.2 90 0 an 0.5046 -0.2 l 0.3046 -0.7558 0.2 0 270 an

0.3046 -0.9558 l 0 -0.7558 0.2 270 180 an -0.2 -0.7558 l 0 -0.2 0.2 180 90 an

cp s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.07367412 25.64975344 ] co 0.04 sw 0 sj 10 sm np 0 0 m 0 0.8092 l

s gr 252 0.598 0.598 0.598 ACADColor gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.82894777 25.17417661 ] co 0.2 sw 0 sj 10 sm np 0 0 m

1.259 1.1724 l 1.259 -2.1234 l s gr 7 0 0 0 ACADColor gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 19.95491041 25.46699495 ] co 0.04 sw 0 sj 10 sm np

0 0 m 0.7046 0 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 19.95491041 24.91116972 ] co 0.04 sw 0 sj 10 sm np 0 0 m 0.7046 0 l

s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.87498209 23.61726811 ] co 0.2 sw 0 sj 10 sm np 0 0 m 12.785 0 l

s gr 252 0.598 0.598 0.598 ACADColor gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 19.7282642 23.05079067 ] co 0.2 sw 0 sj 10 sm np 0 0 m -6.0589 0 l

-6.0589 3.2958 l 0.3454 3.2958 l s gr 7 0 0 0 ACADColor gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 19.71293892 19.13933699 ] co 0 sw 0 sj 10 sm np

0 0 m -8.536 -1.4758 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.18816316 18.70421661 ] co 0.04 sw 0 sj 10 sm np 0 0 m

0.3046 -0.2 0.2 90 0 an 0.5046 -0.2 l 0.3046 -0.7558 0.2 0 270 an

0.3046 -0.9558 l 0 -0.7558 0.2 270 180 an -0.2 -0.7558 l 0 -0.2 0.2 180 90 an

cp s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 19.98816316 18.50421661 ] co 0.04 sw 0 sj 10 sm np 0 0 m 0.7046 0 l

s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 19.98816316 17.94839137 ] co 0.04 sw 0 sj 10 sm np 0 0 m 0.7046 0 l

s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 19.69692647 15.05249446 ] co 0 sw 0 sj 10 sm np 0 0 m

-9.3368 -1.681 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 19.93980302 3.65104079 ] co 0.04 sw 0 sj 10 sm np 0 0 m 0.3041 0.35 l

0.4679 0.3422 l 0.7722 0 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 9.64301523 22.99699127 ] co 0 sw 0 sj 10 sm np 1.3569 -4.2258 m np

-10.4347 -5.6814 11.8811 �¡�À�à28.567 7.0373 an

-5.3505 -5.8654 6.9049 13.7367 335.1986 an

8.4199 -10.9584 7.8173 163.6805 202.7441 a

-3.3905 -16.967 5.4851 32.9854 351.9358 an

5.0017 -17.9653 2.9702 175.5805 235.2714 a

2.7404 -24.8613 4.4911 82.7187 47.9147 an s gr gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 30.90762535 22.99699127 ] co 0 sw 0 sj 10 sm np

0 0 m np 10.4347 -5.6814 11.8811 151.433 172.9627 a

5.3505 -5.8654 6.9049 166.2633 204.8014 a

-8.4199 -10.9584 7.8173 16.3195 337.2559 an

3.3905 -16.967 5.4851 147.0146 188.0642 a

-5.0017 -17.9653 2.9702 4.4195 304.7286 an

-2.7404 -24.8613 4.4911 97.2813 132.0853 a s gr gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 11.17597118 17.67552456 ] co 0 sw 0 sj 10 sm np

0 0 m 8.5371 1.4973 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 10.36033919 13.37295548 ] co 0 sw 0 sj 10 sm np 0 0 m 9.3366 1.6843 l

s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 25.25707573 1.55643254 ] co 0 sw 0 sj 10 sm np 0 0 m

-9.9406 -0.0197 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 29.36154345 16.7925102 ] co 0 sw 0 sj 10 sm np 0 0 m

-8.4305 -1.5178 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 30.02163143 20.92156868 ] co 0 sw 0 sj 10 sm np 0 0 m

-9.1137 -1.5756 l s gr 594 1101 m 180 1102 l s gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 30.90762535 22.99699127 ] co 0 sw 0 sj 10 sm np

0 0 m 7.5016 0.0284 l s gr 1 1 0 0 ACADColor (Layer1) ACADLayer

790 148 m 1063 148 l s 7 0 0 0 ACADColor gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 16.85104778 27.80831554 ] co 0 sw 0 sj 10 sm np

0 0 m 6.7861 0 l 6.7861 -0.7153 l 0.0062 -0.7041 l cp s gr gs

49.1199 49.1249 sc -1.5602 -0.6336 tr [ 1 0 0 1 15.3207414 30.27652948 ] co 

0.005 sw 0 sj 10 sm np 0 0 m 1.4631 0 l 1.4631 -3.7322 l 0 -3.7322 l cp s gr gs

49.1199 49.1249 sc -1.5602 -0.6336 tr [ 1 0 0 1 16.78565163 27.10638893 ] co 

0 sw 0 sj 10 sm np 0 0 m 0.5941 0 l 0.5941 -0.3584 l 0 -0.3584 l cp s gr

252 0.598 0.598 0.598 ACADColor (0) ACADLayer gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 15.50783398 29.41340028 ] co 0.2 sw 0 sj 10 sm np

0 0 m -3.1325 -5.2898 l -4.9446 -5.2898 l -5.721 -5.2833 l s gr

1 1 0 0 ACADColor (Layer1) ACADLayer np 675 1456 m 675 1456 l 747 1456 l

747 1456 l cp fi np 675 1456 m 675 1334 l 747 1334 l 747 1334 l cp fi

np 675 1456 m 747 1456 l 747 1334 l 747 1334 l cp fi np 751 1334 m 751 1334 l

1084 1334 l 1084 1334 l cp fi np 675 1334 m 675 1300 l 747 1300 l 747 1300 l

cp fi np 675 1334 m 747 1334 l 747 1300 l 747 1300 l cp fi np 751 1334 m

751 1300 l 1084 1300 l 1084 1300 l cp fi np 751 1334 m 1084 1334 l 1084 1300 l

1084 1300 l cp fi np 751 1300 m 751 1300 l 777 1300 l 777 1300 l cp fi

np 675 1300 m 675 1300 l 747 1300 l 747 1300 l cp fi np 675 1300 m 747 1300 l

747 1300 l 747 1300 l cp fi np 777 1300 m 777 1300 l 1084 1300 l 1084 1300 l

cp fi np 777 1300 m 1084 1300 l 1084 1300 l 1084 1300 l cp fi np 675 1300 m

675 1300 l 747 1300 l 747 1300 l cp fi np 675 1300 m 747 1300 l 747 1300 l

747 1300 l cp fi np 747 1300 m 747 1300 l 777 1300 l 777 1300 l cp fi

np 777 1300 m 777 1300 l 1084 1300 l 1084 1300 l cp fi np 777 1300 m

1084 1300 l 1084 1300 l 1084 1300 l cp fi np 675 1300 m 675 1299 l 747 1299 l

747 1299 l cp fi np 675 1300 m 747 1300 l 747 1299 l 747 1299 l cp fi

np 747 1300 m 747 1299 l 777 1299 l 777 1299 l cp fi np 747 1300 m 777 1300 l

777 1299 l 777 1299 l cp fi np 777 1300 m 1084 1300 l 1084 1299 l 1084 1299 l

cp fi np 675 1299 m 675 1282 l 747 1282 l 747 1282 l cp fi np 675 1299 m

747 1299 l 747 1282 l 747 1282 l cp fi np 747 1299 m 747 1282 l 777 1282 l

777 1282 l cp fi np 747 1299 m 777 1299 l 777 1282 l 777 1282 l cp fi

np 747 1282 m 747 1282 l 777 1282 l 777 1282 l cp fi np 675 1282 m 675 1272 l

747 1272 l 747 1272 l cp fi np 675 1282 m 747 1282 l 747 1272 l 747 1272 l

cp fi np 675 1272 m 675 1272 l 747 1272 l 747 1272 l cp fi np 854 1300 m

854 1299 l 994 1299 l 994 1299 l cp fi np 854 1299 m 871 1268 l 971 1268 l

971 1268 l cp fi np 854 1299 m 994 1299 l 971 1268 l 971 1268 l cp f�¡�À�ài

np 871 1268 m 871 1268 l 971 1268 l 971 1268 l cp fi 7 0 0 0 ACADColor

(0) ACADLayer gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.25426251 46.26985157 ] co 0 sw 0 sj 10 sm np -0.5253 0.4586 m np

0.1774 0.7332 0.7544 256.402 201.3479 an

-0.3883 0.4007 0.1487 157.0659 72.446 an

-0.5575 -0.1342 0.7097 72.446 47.4604 an

0.1099 0.6516 0.3229 234.4867 332.1128 a -0.1084 0.4388 0.5075 6.9836 52.652 a

0.3475 1.3101 0.4906 252.4372 218.6451 an -0.0357 1.0037 l s gr gs

49.1199 49.1249 sc -1.5602 -0.6336 tr [ 1 0 0 1 20.25426251 45.25437666 ] co 

0.04 sw 0 sj 10 sm np 0 0 m np 0.1487 -0.1709 0.2266 131.0325 50.1989 a

0.2938 0.0032 l s gr gs 49.1199 49.1249 sc -1.5602 -0.6336 tr

[ 1 0 0 1 20.50709955 17.74890797 ] co 0.04 sw 0 sj 10 sm np 0 0 m 0 -5.1341 l

-0.3522 -5.1341 l -0.3522 0.0023 l s gr gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 20.15491041 18.70143287 ] co 0.04 sw 0 sj 10 sm np

0 0 m 0 2.5992 l s gr 5 0 0 1 ACADColor (Layer1) ACADLayer np 1186 1424 m

1175 1423 l 1201 1423 l 1201 1423 l cp fi np 1175 1423 m 1171 1422 l

1203 1422 l 1203 1422 l cp fi np 1175 1423 m 1201 1423 l 1203 1422 l

1203 1422 l cp fi np 1171 1422 m 1159 1418 l 1216 1418 l 1216 1418 l cp fi

np 1171 1422 m 1203 1422 l 1216 1418 l 1216 1418 l cp fi np 1159 1418 m

1156 1417 l 1218 1417 l 1218 1417 l cp fi np 1159 1418 m 1216 1418 l

1218 1417 l 1218 1417 l cp fi np 1156 1417 m 1156 1416 l 1218 1416 l

1218 1416 l cp fi np 1156 1417 m 1218 1417 l 1218 1416 l 1218 1416 l cp fi

np 1156 1416 m 1155 1416 l 1156 1416 l 1156 1416 l cp fi np 1156 1416 m

1156 1416 l 1219 1416 l 1219 1416 l cp fi np 1156 1416 m 1218 1416 l

1219 1416 l 1219 1416 l cp fi np 1155 1416 m 1146 1409 l 1229 1409 l

1229 1409 l cp fi np 1155 1416 m 1219 1416 l 1229 1409 l 1229 1409 l cp fi

np 1146 1409 m 1142 1406 l 1231 1406 l 1231 1406 l cp fi np 1146 1409 m

1229 1409 l 1231 1406 l 1231 1406 l cp fi np 1142 1406 m 1135 1398 l

1239 1398 l 1239 1398 l cp fi np 1142 1406 m 1231 1406 l 1239 1398 l

1239 1398 l cp fi np 1135 1398 m 1135 1397 l 1240 1397 l 1240 1397 l cp fi

np 1135 1398 m 1239 1398 l 1240 1397 l 1240 1397 l cp fi np 1135 1397 m

1134 1396 l 1177 1396 l 1177 1396 l cp fi np 1135 1397 m 1189 1397 l

1177 1396 l 1177 1396 l cp fi np 1189 1397 m 1201 1396 l 1241 1396 l

1241 1396 l cp fi np 1189 1397 m 1240 1397 l 1241 1396 l 1241 1396 l cp fi

np 1134 1396 m 1132 1393 l 1172 1393 l 1172 1393 l cp fi np 1134 1396 m

1177 1396 l 1172 1393 l 1172 1393 l cp fi np 1201 1396 m 1206 1393 l

1242 1393 l 1242 1393 l cp fi np 1201 1396 m 1241 1396 l 1242 1393 l

1242 1393 l cp fi np 1132 1393 m 1131 1391 l 1166 1391 l 1166 1391 l cp fi

np 1132 1393 m 1172 1393 l 1166 1391 l 1166 1391 l cp fi np 1206 1393 m

1212 1391 l 1243 1391 l 1243 1391 l cp fi np 1206 1393 m 1242 1393 l

1243 1391 l 1243 1391 l cp fi np 1131 1391 m 1128 1384 l 1157 1384 l

1157 1384 l cp fi np 1131 1391 m 1166 1391 l 1157 1384 l 1157 1384 l cp fi

np 1212 1391 m 1221 1384 l 1247 1384 l 1247 1384 l cp fi np 1212 1391 m

1243 1391 l 1247 1384 l 1247 1384 l cp fi np 1128 1384 m 1128 1384 l

1157 1384 l 1157 1384 l cp fi np 1128 1384 m 1157 1384 l 1157 1384 l

1157 1384 l cp fi np 1221 1384 m 1221 1384 l 1247 1384 l 1247 1384 l cp fi

np 1221 1384 m 1247 1384 l 1247 1384 l 1247 1384 l cp fi np 1128 1384 m

1125 1378 l 1152 1378 l 1152 1378 l cp fi np 1128 1384 m 1157 1384 l

1152 1378 l 1152 1378 l cp fi np 1221 1384 m 1226 1378 l 1250 1378 l

1250 1378 l cp fi np 1221 1384 m 1247 1384 l 1250 1378 l 1250 1378 l cp fi

np 1125 1378 m 1124 1374 l 1150 1374 l 1150 1374 l cp fi np 1125 1378 m

1152 1378 l 1150 1374 l 1150 1374 l cp fi np 1226 1378 m 1228 1374 l

1252 1374 l 1252 1374 l cp fi np 1226 1378 m 1250 1378 l 1252 1374 l

1252 1374 l cp fi np 1124 1374 m 1121 1366 l 1146 1366 l 1146 1366 l cp fi

np 1124 1374 m 1150 1374 l 1146 1366 l 1146 1366 l cp fi np 1228 1374 m

1232 1366 l 1256 1366 l 1256 1366 l cp fi np 1228 1374 m 1252 1374 l

1256 1366 l 1256 1366 l cp fi np 1121 1366 m 1121 1364 l 1145 1364 l

1145 1364 l cp fi np 1121 1366 m 114�¡�À�à6 1366 l 1145 1364 l 1145 1364 l cp fi

np 1188 1366 m 1182 1364 l 1194 1364 l 1194 1364 l cp fi np 1232 1366 m

1233 1364 l 1257 1364 l 1257 1364 l cp fi np 1232 1366 m 1256 1366 l

1257 1364 l 1257 1364 l cp fi np 1121 1364 m 1121 1363 l 1145 1363 l

1145 1363 l cp fi np 1121 1364 m 1145 1364 l 1145 1363 l 1145 1363 l cp fi

np 1182 1364 m 1181 1363 l 1195 1363 l 1195 1363 l cp fi np 1182 1364 m

1194 1364 l 1195 1363 l 1195 1363 l cp fi np 1233 1364 m 1233 1363 l

1258 1363 l 1258 1363 l cp fi np 1233 1364 m 1257 1364 l 1258 1363 l

1258 1363 l cp fi np 1121 1363 m 1120 1360 l 1145 1360 l 1145 1360 l cp fi

np 1121 1363 m 1145 1363 l 1145 1360 l 1145 1360 l cp fi np 1181 1363 m

1177 1360 l 1199 1360 l 1199 1360 l cp fi np 1181 1363 m 1195 1363 l

1199 1360 l 1199 1360 l cp fi np 1233 1363 m 1234 1360 l 1259 1360 l

1259 1360 l cp fi np 1233 1363 m 1258 1363 l 1259 1360 l 1259 1360 l cp fi

np 1120 1360 m 1118 1353 l 1144 1353 l 1144 1353 l cp fi np 1120 1360 m

1145 1360 l 1144 1353 l 1144 1353 l cp fi np 1177 1360 m 1175 1353 l

1200 1353 l 1200 1353 l cp fi np 1177 1360 m 1199 1360 l 1200 1353 l

1200 1353 l cp fi np 1234 1360 m 1234 1353 l 1263 1353 l 1263 1353 l cp fi

np 1234 1360 m 1259 1360 l 1263 1353 l 1263 1353 l cp fi np 1118 1353 m

1117 1352 l 1144 1352 l 1144 1352 l cp fi np 1118 1353 m 1144 1353 l

1144 1352 l 1144 1352 l cp fi np 1175 1353 m 1176 1352 l 1200 1352 l

1200 1352 l cp fi np 1175 1353 m 1200 1353 l 1200 1352 l 1200 1352 l cp fi

np 1234 1353 m 1235 1352 l 1263 1352 l 1263 1352 l cp fi np 1234 1353 m

1263 1353 l 1263 1352 l 1263 1352 l cp fi np 1117 1352 m 1116 1347 l

1144 1347 l 1144 1347 l cp fi np 1117 1352 m 1144 1352 l 1144 1347 l

1144 1347 l cp fi np 1176 1352 m 1177 1347 l 1199 1347 l 1199 1347 l cp fi

np 1176 1352 m 1200 1352 l 1199 1347 l 1199 1347 l cp fi np 1235 1352 m

1234 1347 l 1266 1347 l 1266 1347 l cp fi np 1235 1352 m 1263 1352 l

1266 1347 l 1266 1347 l cp fi np 1116 1347 m 1115 1343 l 1145 1343 l

1145 1343 l cp fi np 1116 1347 m 1144 1347 l 1145 1343 l 1145 1343 l cp fi

np 1177 1347 m 1181 1343 l 1195 1343 l 1195 1343 l cp fi np 1177 1347 m

1199 1347 l 1195 1343 l 1195 1343 l cp fi np 1234 1347 m 1233 1343 l

1268 1343 l 1268 1343 l cp fi np 1234 1347 m 1266 1347 l 1268 1343 l

1268 1343 l cp fi np 1115 1343 m 1115 1343 l 1145 1343 l 1145 1343 l cp fi

np 1115 1343 m 1145 1343 l 1145 1343 l 1145 1343 l cp fi np 1181 1343 m

1181 1343 l 1194 1343 l 1194 1343 l cp fi np 1181 1343 m 1195 1343 l

1194 1343 l 1194 1343 l cp fi np 1233 1343 m 1233 1343 l 1377 1343 l

1377 1343 l cp fi np 1233 1343 m 1268 1343 l 1377 1343 l 1377 1343 l cp fi

np 1115 1343 m 1115 1342 l 1145 1342 l 1145 1342 l cp fi np 1115 1343 m

1145 1343 l 1145 1342 l 1145 1342 l cp fi np 1181 1343 m 1182 1342 l

1194 1342 l 1194 1342 l cp fi np 1181 1343 m 1194 1343 l 1194 1342 l

1194 1342 l cp fi np 1233 1343 m 1233 1342 l 1377 1342 l 1377 1342 l cp fi

np 1233 1343 m 1377 1343 l 1377 1342 l 1377 1342 l cp fi np 1115 1342 m

1114 1341 l 1145 1341 l 1145 1341 l cp fi np 1115 1342 m 1145 1342 l

1145 1341 l 1145 1341 l cp fi np 1182 1342 m 1194 1342 l 1188 1341 l

1188 1341 l cp fi np 1233 1342 m 1233 1341 l 1377 1341 l 1377 1341 l cp fi

np 1233 1342 m 1377 1342 l 1377 1341 l 1377 1341 l cp fi np 1114 1341 m

1114 1340 l 1145 1340 l 1145 1340 l cp fi np 1114 1341 m 1145 1341 l

1145 1340 l 1145 1340 l cp fi np 1233 1341 m 1233 1340 l 1377 1340 l

1377 1340 l cp fi np 1233 1341 m 1377 1341 l 1377 1340 l 1377 1340 l cp fi

np 1114 1340 m 1111 1329 l 1150 1329 l 1150 1329 l cp fi np 1114 1340 m

1145 1340 l 1150 1329 l 1150 1329 l cp fi np 1233 1340 m 1228 1329 l

1377 1329 l 1377 1329 l cp fi np 1233 1340 m 1377 1340 l 1377 1329 l

1377 1329 l cp fi np 1111 1329 m 1109 1324 l 1154 1324 l 1154 1324 l cp fi

np 1111 1329 m 1150 1329 l 1154 1324 l 1154 1324 l cp fi np 1228 1329 m

1224 1324 l 1377 1324 l 1377 1324 l cp fi np 1228 1329 m 1377 1329 l

1377 1324 l 1377 1324 l cp fi np 1109 1324 m 1109 1323 l 1154 1323 l

1154 1323 l cp fi np 1109 1324 m 1154 1324 l 1154 1323�¡�À�à l 1154 1323 l cp fi

np 1224 1324 m 1224 1323 l 1334 1323 l 1334 1323 l cp fi np 1224 1324 m

1342 1324 l 1334 1323 l 1334 1323 l cp fi np 1342 1324 m 1343 1323 l

1377 1323 l 1377 1323 l cp fi np 1342 1324 m 1377 1324 l 1377 1323 l

1377 1323 l cp fi np 1109 1323 m 1108 1320 l 1157 1320 l 1157 1320 l cp fi

np 1109 1323 m 1154 1323 l 1157 1320 l 1157 1320 l cp fi np 1224 1323 m

1222 1320 l 1327 1320 l 1327 1320 l cp fi np 1224 1323 m 1334 1323 l

1327 1320 l 1327 1320 l cp fi np 1343 1323 m 1361 1320 l 1377 1320 l

1377 1320 l cp fi np 1343 1323 m 1377 1323 l 1377 1320 l 1377 1320 l cp fi

np 1108 1320 m 1108 1320 l 1157 1320 l 1157 1320 l cp fi np 1108 1320 m

1157 1320 l 1157 1320 l 1157 1320 l cp fi np 1222 1320 m 1221 1320 l

1326 1320 l 1326 1320 l cp fi np 1222 1320 m 1327 1320 l 1326 1320 l

1326 1320 l cp fi np 1361 1320 m 1363 1320 l 1377 1320 l 1377 1320 l cp fi

np 1361 1320 m 1377 1320 l 1377 1320 l 1377 1320 l cp fi np 1108 1320 m

1107 1317 l 1160 1317 l 1160 1317 l cp fi np 1108 1320 m 1157 1320 l

1160 1317 l 1160 1317 l cp fi np 1221 1320 m 1218 1317 l 1324 1317 l

1324 1317 l cp fi np 1221 1320 m 1326 1320 l 1324 1317 l 1324 1317 l cp fi

np 1363 1320 m 1377 1320 l 1377 1317 l 1377 1317 l cp fi np 1107 1317 m

1106 1314 l 1164 1314 l 1164 1314 l cp fi np 1107 1317 m 1160 1317 l

1164 1314 l 1164 1314 l cp fi np 1218 1317 m 1214 1314 l 1322 1314 l

1322 1314 l cp fi np 1218 1317 m 1324 1317 l 1322 1314 l 1322 1314 l cp fi

np 1106 1314 m 1106 1312 l 1166 1312 l 1166 1312 l cp fi np 1106 1314 m

1164 1314 l 1166 1312 l 1166 1312 l cp fi np 1214 1314 m 1212 1312 l

1322 1312 l 1322 1312 l cp fi np 1214 1314 m 1322 1314 l 1322 1312 l

1322 1312 l cp fi np 1106 1312 m 1104 1308 l 1177 1308 l 1177 1308 l cp fi

np 1106 1312 m 1166 1312 l 1177 1308 l 1177 1308 l cp fi np 1212 1312 m

1201 1308 l 1321 1308 l 1321 1308 l cp fi np 1212 1312 m 1322 1312 l

1321 1308 l 1321 1308 l cp fi np 1104 1308 m 1104 1306 l 1189 1306 l

1189 1306 l cp fi np 1104 1308 m 1177 1308 l 1189 1306 l 1189 1306 l cp fi

np 1201 1308 m 1189 1306 l 1320 1306 l 1320 1306 l cp fi np 1201 1308 m

1321 1308 l 1320 1306 l 1320 1306 l cp fi np 1104 1306 m 1104 1306 l

1320 1306 l 1320 1306 l cp fi np 1104 1306 m 1320 1306 l 1320 1306 l

1320 1306 l cp fi np 1104 1306 m 1102 1300 l 1321 1300 l 1321 1300 l cp fi

np 1104 1306 m 1320 1306 l 1321 1300 l 1321 1300 l cp fi np 1102 1300 m

1100 1294 l 1324 1294 l 1324 1294 l cp fi np 1102 1300 m 1321 1300 l

1324 1294 l 1324 1294 l cp fi np 1100 1294 m 1099 1290 l 1329 1290 l

1329 1290 l cp fi np 1100 1294 m 1324 1294 l 1329 1290 l 1329 1290 l cp fi

np 1099 1290 m 1099 1288 l 1335 1288 l 1335 1288 l cp fi np 1099 1290 m

1329 1290 l 1335 1288 l 1335 1288 l cp fi np 1099 1288 m 1096 1280 l

1377 1280 l 1377 1280 l cp fi np 1099 1288 m 1335 1288 l 1377 1280 l

1377 1280 l cp fi np 1096 1280 m 1094 1272 l 1377 1272 l 1377 1272 l cp fi

np 1096 1280 m 1377 1280 l 1377 1272 l 1377 1272 l cp fi np 1094 1272 m

1377 1272 l 1094 1272 l 1094 1272 l cp fi np 1189 1397 m 1177 1396 l

1201 1396 l 1201 1396 l cp fi np 1177 1396 m 1166 1391 l 1212 1391 l

1212 1391 l cp fi np 1177 1396 m 1201 1396 l 1212 1391 l 1212 1391 l cp fi

np 1166 1391 m 1157 1384 l 1221 1384 l 1221 1384 l cp fi np 1166 1391 m

1212 1391 l 1221 1384 l 1221 1384 l cp fi np 1157 1384 m 1150 1374 l

1228 1374 l 1228 1374 l cp fi np 1157 1384 m 1221 1384 l 1228 1374 l

1228 1374 l cp fi np 1150 1374 m 1146 1366 l 1232 1366 l 1232 1366 l cp fi

np 1150 1374 m 1228 1374 l 1232 1366 l 1232 1366 l cp fi np 1146 1366 m

1145 1364 l 1182 1364 l 1182 1364 l cp fi np 1146 1366 m 1188 1366 l

1182 1364 l 1182 1364 l cp fi np 1188 1366 m 1194 1364 l 1233 1364 l

1233 1364 l cp fi np 1188 1366 m 1232 1366 l 1233 1364 l 1233 1364 l cp fi

np 1145 1364 m 1145 1363 l 1181 1363 l 1181 1363 l cp fi np 1145 1364 m

1182 1364 l 1181 1363 l 1181 1363 l cp fi np 1194 1364 m 1195 1363 l

1233 1363 l 1233 1363 l cp fi np 1194 1364 m 1233 1364 l 1233 1363 l

1233 1363 l cp fi np 1145 1363 m 1145 1360 l 1177 1360 l 1177 1360 l cp �¡�À�àfi

np 1145 1363 m 1181 1363 l 1177 1360 l 1177 1360 l cp fi np 1195 1363 m

1199 1360 l 1234 1360 l 1234 1360 l cp fi np 1195 1363 m 1233 1363 l

1234 1360 l 1234 1360 l cp fi np 1145 1360 m 1144 1353 l 1175 1353 l

1175 1353 l cp fi np 1145 1360 m 1177 1360 l 1175 1353 l 1175 1353 l cp fi

np 1199 1360 m 1200 1353 l 1234 1353 l 1234 1353 l cp fi np 1199 1360 m

1234 1360 l 1234 1353 l 1234 1353 l cp fi np 1144 1353 m 1144 1352 l

1176 1352 l 1176 1352 l cp fi np 1144 1353 m 1175 1353 l 1176 1352 l

1176 1352 l cp fi np 1200 1353 m 1200 1352 l 1235 1352 l 1235 1352 l cp fi

np 1200 1353 m 1234 1353 l 1235 1352 l 1235 1352 l cp fi np 1144 1352 m

1144 1347 l 1177 1347 l 1177 1347 l cp fi np 1144 1352 m 1176 1352 l

1177 1347 l 1177 1347 l cp fi np 1200 1352 m 1199 1347 l 1234 1347 l

1234 1347 l cp fi np 1200 1352 m 1235 1352 l 1234 1347 l 1234 1347 l cp fi

np 1144 1347 m 1145 1342 l 1182 1342 l 1182 1342 l cp fi np 1144 1347 m

1177 1347 l 1182 1342 l 1182 1342 l cp fi np 1199 1347 m 1194 1342 l

1233 1342 l 1233 1342 l cp fi np 1199 1347 m 1234 1347 l 1233 1342 l

1233 1342 l cp fi np 1145 1342 m 1145 1341 l 1188 1341 l 1188 1341 l cp fi

np 1145 1342 m 1182 1342 l 1188 1341 l 1188 1341 l cp fi np 1194 1342 m

1188 1341 l 1233 1341 l 1233 1341 l cp fi np 1194 1342 m 1233 1342 l

1233 1341 l 1233 1341 l cp fi np 1145 1341 m 1145 1340 l 1233 1340 l

1233 1340 l cp fi np 1145 1341 m 1233 1341 l 1233 1340 l 1233 1340 l cp fi

np 1145 1340 m 1150 1329 l 1228 1329 l 1228 1329 l cp fi np 1145 1340 m

1233 1340 l 1228 1329 l 1228 1329 l cp fi np 1150 1329 m 1153 1324 l

1225 1324 l 1225 1324 l cp fi np 1150 1329 m 1228 1329 l 1225 1324 l

1225 1324 l cp fi np 1153 1324 m 1154 1324 l 1224 1324 l 1224 1324 l cp fi

np 1153 1324 m 1225 1324 l 1224 1324 l 1224 1324 l cp fi np 1338 1324 m

1337 1324 l 1340 1324 l 1340 1324 l cp fi np 1154 1324 m 1154 1323 l

1224 1323 l 1224 1323 l cp fi np 1154 1324 m 1224 1324 l 1224 1323 l

1224 1323 l cp fi np 1337 1324 m 1333 1323 l 1344 1323 l 1344 1323 l cp fi

np 1337 1324 m 1340 1324 l 1344 1323 l 1344 1323 l cp fi np 1342 1324 m

1344 1323 l 1346 1323 l 1346 1323 l cp fi np 1154 1323 m 1154 1323 l

1224 1323 l 1224 1323 l cp fi np 1154 1323 m 1224 1323 l 1224 1323 l

1224 1323 l cp fi np 1333 1323 m 1331 1323 l 1344 1323 l 1344 1323 l cp fi

np 1333 1323 m 1344 1323 l 1344 1323 l 1344 1323 l cp fi np 1344 1323 m

1345 1323 l 1347 1323 l 1347 1323 l cp fi np 1344 1323 m 1346 1323 l

1347 1323 l 1347 1323 l cp fi np 1154 1323 m 1155 1322 l 1223 1322 l

1223 1322 l cp fi np 1154 1323 m 1224 1323 l 1223 1322 l 1223 1322 l cp fi

np 1331 1323 m 1330 1322 l 1346 1322 l 1346 1322 l cp fi np 1331 1323 m

1344 1323 l 1346 1322 l 1346 1322 l cp fi np 1345 1323 m 1346 1322 l

1350 1322 l 1350 1322 l cp fi np 1345 1323 m 1347 1323 l 1350 1322 l

1350 1322 l cp fi np 1155 1322 m 1155 1321 l 1223 1321 l 1223 1321 l cp fi

np 1155 1322 m 1223 1322 l 1223 1321 l 1223 1321 l cp fi np 1330 1322 m

1330 1321 l 1347 1321 l 1347 1321 l cp fi np 1330 1322 m 1346 1322 l

1347 1321 l 1347 1321 l cp fi np 1346 1322 m 1347 1321 l 1353 1321 l

1353 1321 l cp fi np 1346 1322 m 1350 1322 l 1353 1321 l 1353 1321 l cp fi

np 1155 1321 m 1157 1320 l 1221 1320 l 1221 1320 l cp fi np 1155 1321 m

1223 1321 l 1221 1320 l 1221 1320 l cp fi np 1330 1321 m 1327 1320 l

1350 1320 l 1350 1320 l cp fi np 1330 1321 m 1347 1321 l 1350 1320 l

1350 1320 l cp fi np 1347 1321 m 1350 1320 l 1362 1320 l 1362 1320 l cp fi

np 1347 1321 m 1353 1321 l 1362 1320 l 1362 1320 l cp fi np 1157 1320 m

1157 1320 l 1221 1320 l 1221 1320 l cp fi np 1157 1320 m 1221 1320 l

1221 1320 l 1221 1320 l cp fi np 1327 1320 m 1327 1320 l 1350 1320 l

1350 1320 l cp fi np 1327 1320 m 1350 1320 l 1350 1320 l 1350 1320 l cp fi

np 1350 1320 m 1350 1320 l 1363 1320 l 1363 1320 l cp fi np 1350 1320 m

1362 1320 l 1363 1320 l 1363 1320 l cp fi np 1157 1320 m 1158 1319 l

1220 1319 l 1220 1319 l cp fi np 1157 1320 m 1221 1320 l 1220 1319 l

1220 1319 l cp fi np 1327 1320 m 1325 1319 l 1351 1319 l 1351 1319 l cp fi

np 1327 1320 m�¡�À�à 1350 1320 l 1351 1319 l 1351 1319 l cp fi np 1350 1320 m

1351 1319 l 1367 1319 l 1367 1319 l cp fi np 1350 1320 m 1363 1320 l

1367 1319 l 1367 1319 l cp fi np 1158 1319 m 1159 1318 l 1219 1318 l

1219 1318 l cp fi np 1158 1319 m 1220 1319 l 1219 1318 l 1219 1318 l cp fi

np 1325 1319 m 1325 1318 l 1351 1318 l 1351 1318 l cp fi np 1325 1319 m

1351 1319 l 1351 1318 l 1351 1318 l cp fi np 1351 1319 m 1351 1318 l

1371 1318 l 1371 1318 l cp fi np 1351 1319 m 1367 1319 l 1371 1318 l

1371 1318 l cp fi np 1159 1318 m 1160 1317 l 1219 1317 l 1219 1317 l cp fi

np 1159 1318 m 1219 1318 l 1219 1317 l 1219 1317 l cp fi np 1325 1318 m

1325 1317 l 1352 1317 l 1352 1317 l cp fi np 1325 1318 m 1351 1318 l

1352 1317 l 1352 1317 l cp fi np 1351 1318 m 1352 1317 l 1374 1317 l

1374 1317 l cp fi np 1351 1318 m 1371 1318 l 1374 1317 l 1374 1317 l cp fi

np 1160 1317 m 1160 1317 l 1218 1317 l 1218 1317 l cp fi np 1160 1317 m

1219 1317 l 1218 1317 l 1218 1317 l cp fi np 1325 1317 m 1324 1317 l

1352 1317 l 1352 1317 l cp fi np 1325 1317 m 1352 1317 l 1352 1317 l

1352 1317 l cp fi np 1352 1317 m 1352 1317 l 1377 1317 l 1377 1317 l cp fi

np 1352 1317 m 1374 1317 l 1377 1317 l 1377 1317 l cp fi np 1160 1317 m

1164 1314 l 1214 1314 l 1214 1314 l cp fi np 1160 1317 m 1218 1317 l

1214 1314 l 1214 1314 l cp fi np 1324 1317 m 1322 1314 l 1354 1314 l

1354 1314 l cp fi np 1324 1317 m 1352 1317 l 1354 1314 l 1354 1314 l cp fi

np 1352 1317 m 1354 1314 l 1377 1314 l 1377 1314 l cp fi np 1352 1317 m

1377 1317 l 1377 1314 l 1377 1314 l cp fi np 1164 1314 m 1165 1313 l

1213 1313 l 1213 1313 l cp fi np 1164 1314 m 1214 1314 l 1213 1313 l

1213 1313 l cp fi np 1322 1314 m 1322 1313 l 1355 1313 l 1355 1313 l cp fi

np 1322 1314 m 1354 1314 l 1355 1313 l 1355 1313 l cp fi np 1354 1314 m

1355 1313 l 1377 1313 l 1377 1313 l cp fi np 1354 1314 m 1377 1314 l

1377 1313 l 1377 1313 l cp fi np 1165 1313 m 1166 1313 l 1213 1313 l

1213 1313 l cp fi np 1165 1313 m 1213 1313 l 1213 1313 l 1213 1313 l cp fi

np 1322 1313 m 1321 1313 l 1337 1313 l 1337 1313 l cp fi np 1322 1313 m

1338 1313 l 1337 1313 l 1337 1313 l cp fi np 1338 1313 m 1339 1313 l

1355 1313 l 1355 1313 l cp fi np 1338 1313 m 1355 1313 l 1355 1313 l

1355 1313 l cp fi np 1355 1313 m 1355 1313 l 1377 1313 l 1377 1313 l cp fi

np 1355 1313 m 1377 1313 l 1377 1313 l 1377 1313 l cp fi np 1166 1313 m

1166 1312 l 1212 1312 l 1212 1312 l cp fi np 1166 1313 m 1213 1313 l

1212 1312 l 1212 1312 l cp fi np 1321 1313 m 1321 1312 l 1337 1312 l

1337 1312 l cp fi np 1321 1313 m 1337 1313 l 1337 1312 l 1337 1312 l cp fi

np 1339 1313 m 1340 1312 l 1355 1312 l 1355 1312 l cp fi np 1339 1313 m

1355 1313 l 1355 1312 l 1355 1312 l cp fi np 1355 1313 m 1355 1312 l

1377 1312 l 1377 1312 l cp fi np 1355 1313 m 1377 1313 l 1377 1312 l

1377 1312 l cp fi np 1166 1312 m 1166 1312 l 1212 1312 l 1212 1312 l cp fi

np 1166 1312 m 1212 1312 l 1212 1312 l 1212 1312 l cp fi np 1321 1312 m

1321 1312 l 1336 1312 l 1336 1312 l cp fi np 1321 1312 m 1337 1312 l

1336 1312 l 1336 1312 l cp fi np 1340 1312 m 1340 1312 l 1355 1312 l

1355 1312 l cp fi np 1340 1312 m 1355 1312 l 1355 1312 l 1355 1312 l cp fi

np 1355 1312 m 1355 1312 l 1377 1312 l 1377 1312 l cp fi np 1355 1312 m

1377 1312 l 1377 1312 l 1377 1312 l cp fi np 1166 1312 m 1167 1312 l

1211 1312 l 1211 1312 l cp fi np 1166 1312 m 1212 1312 l 1211 1312 l

1211 1312 l cp fi np 1321 1312 m 1321 1312 l 1336 1312 l 1336 1312 l cp fi

np 1321 1312 m 1336 1312 l 1336 1312 l 1336 1312 l cp fi np 1340 1312 m

1341 1312 l 1355 1312 l 1355 1312 l cp fi np 1340 1312 m 1355 1312 l

1355 1312 l 1355 1312 l cp fi np 1355 1312 m 1355 1312 l 1377 1312 l

1377 1312 l cp fi np 1355 1312 m 1377 1312 l 1377 1312 l 1377 1312 l cp fi

np 1167 1312 m 1170 1311 l 1208 1311 l 1208 1311 l cp fi np 1167 1312 m

1211 1312 l 1208 1311 l 1208 1311 l cp fi np 1321 1312 m 1321 1311 l

1333 1311 l 1333 1311 l cp fi np 1321 1312 m 1336 1312 l 1333 1311 l

1333 1311 l cp fi np 1341 1312 m 1344 1311 l 1355 1311 l 1355 1311 l cp fi

np 1341 1312 m 1355 1312 l 1355 �¡�À�à1311 l 1355 1311 l cp fi np 1355 1312 m

1355 1311 l 1377 1311 l 1377 1311 l cp fi np 1355 1312 m 1377 1312 l

1377 1311 l 1377 1311 l cp fi np 1170 1311 m 1177 1308 l 1201 1308 l

1201 1308 l cp fi np 1170 1311 m 1208 1311 l 1201 1308 l 1201 1308 l cp fi

np 1321 1311 m 1320 1308 l 1331 1308 l 1331 1308 l cp fi np 1321 1311 m

1333 1311 l 1331 1308 l 1331 1308 l cp fi np 1344 1311 m 1345 1308 l

1356 1308 l 1356 1308 l cp fi np 1344 1311 m 1355 1311 l 1356 1308 l

1356 1308 l cp fi np 1355 1311 m 1356 1308 l 1377 1308 l 1377 1308 l cp fi

np 1355 1311 m 1377 1311 l 1377 1308 l 1377 1308 l cp fi np 1177 1308 m

1201 1308 l 1189 1306 l 1189 1306 l cp fi np 1320 1308 m 1320 1306 l

1331 1306 l 1331 1306 l cp fi np 1320 1308 m 1331 1308 l 1331 1306 l

1331 1306 l cp fi np 1345 1308 m 1346 1306 l 1356 1306 l 1356 1306 l cp fi

np 1345 1308 m 1356 1308 l 1356 1306 l 1356 1306 l cp fi np 1356 1308 m

1356 1306 l 1377 1306 l 1377 1306 l cp fi np 1356 1308 m 1377 1308 l

1377 1306 l 1377 1306 l cp fi np 1320 1306 m 1320 1306 l 1331 1306 l

1331 1306 l cp fi np 1320 1306 m 1331 1306 l 1331 1306 l 1331 1306 l cp fi

np 1346 1306 m 1346 1306 l 1356 1306 l 1356 1306 l cp fi np 1346 1306 m

1356 1306 l 1356 1306 l 1356 1306 l cp fi np 1356 1306 m 1356 1306 l

1377 1306 l 1377 1306 l cp fi np 1356 1306 m 1377 1306 l 1377 1306 l

1377 1306 l cp fi np 1320 1306 m 1320 1305 l 1330 1305 l 1330 1305 l cp fi

np 1320 1306 m 1331 1306 l 1330 1305 l 1330 1305 l cp fi np 1346 1306 m

1346 1305 l 1356 1305 l 1356 1305 l cp fi np 1346 1306 m 1356 1306 l

1356 1305 l 1356 1305 l cp fi np 1356 1306 m 1356 1305 l 1377 1305 l

1377 1305 l cp fi np 1356 1306 m 1377 1306 l 1377 1305 l 1377 1305 l cp fi

np 1320 1305 m 1321 1300 l 1333 1300 l 1333 1300 l cp fi np 1320 1305 m

1330 1305 l 1333 1300 l 1333 1300 l cp fi np 1346 1305 m 1344 1300 l

1355 1300 l 1355 1300 l cp fi np 1346 1305 m 1356 1305 l 1355 1300 l

1355 1300 l cp fi np 1356 1305 m 1355 1300 l 1377 1300 l 1377 1300 l cp fi

np 1356 1305 m 1377 1305 l 1377 1300 l 1377 1300 l cp fi np 1321 1300 m

1321 1299 l 1335 1299 l 1335 1299 l cp fi np 1321 1300 m 1333 1300 l

1335 1299 l 1335 1299 l cp fi np 1344 1300 m 1342 1299 l 1355 1299 l

1355 1299 l cp fi np 1344 1300 m 1355 1300 l 1355 1299 l 1355 1299 l cp fi

np 1355 1300 m 1355 1299 l 1377 1299 l 1377 1299 l cp fi np 1355 1300 m

1377 1300 l 1377 1299 l 1377 1299 l cp fi np 1321 1299 m 1322 1299 l

1336 1299 l 1336 1299 l cp fi np 1321 1299 m 1335 1299 l 1336 1299 l

1336 1299 l cp fi np 1342 1299 m 1341 1299 l 1355 1299 l 1355 1299 l cp fi

np 1342 1299 m 1355 1299 l 1355 1299 l 1355 1299 l cp fi np 1355 1299 m

1355 1299 l 1377 1299 l 1377 1299 l cp fi np 1355 1299 m 1377 1299 l

1377 1299 l 1377 1299 l cp fi np 1322 1299 m 1322 1298 l 1337 1298 l

1337 1298 l cp fi np 1322 1299 m 1336 1299 l 1337 1298 l 1337 1298 l cp fi

np 1341 1299 m 1340 1298 l 1354 1298 l 1354 1298 l cp fi np 1341 1299 m

1355 1299 l 1354 1298 l 1354 1298 l cp fi np 1355 1299 m 1355 1298 l

1377 1298 l 1377 1298 l cp fi np 1355 1299 m 1377 1299 l 1377 1298 l

1377 1298 l cp fi np 1322 1298 m 1322 1298 l 1338 1298 l 1338 1298 l cp fi

np 1322 1298 m 1337 1298 l 1338 1298 l 1338 1298 l cp fi np 1340 1298 m

1338 1298 l 1354 1298 l 1354 1298 l cp fi np 1340 1298 m 1354 1298 l

1354 1298 l 1354 1298 l cp fi np 1355 1298 m 1354 1298 l 1377 1298 l

1377 1298 l cp fi np 1355 1298 m 1377 1298 l 1377 1298 l 1377 1298 l cp fi

np 1322 1298 m 1323 1297 l 1353 1297 l 1353 1297 l cp fi np 1322 1298 m

1354 1298 l 1353 1297 l 1353 1297 l cp fi np 1354 1298 m 1353 1297 l

1377 1297 l 1377 1297 l cp fi np 1354 1298 m 1377 1298 l 1377 1297 l

1377 1297 l cp fi np 1323 1297 m 1325 1293 l 1351 1293 l 1351 1293 l cp fi

np 1323 1297 m 1353 1297 l 1351 1293 l 1351 1293 l cp fi np 1353 1297 m

1351 1293 l 1377 1293 l 1377 1293 l cp fi np 1353 1297 m 1377 1297 l

1377 1293 l 1377 1293 l cp fi np 1325 1293 m 1326 1293 l 1350 1293 l

1350 1293 l cp fi np 1325 1293 m 1351 1293 l 1350 1293 l 1350 1293 l cp fi

np 1351 1293 m 1350 1293 l 1377 1293 l 1377 1293 l�¡�À�à cp fi np 1351 1293 m

1377 1293 l 1377 1293 l 1377 1293 l cp fi np 1326 1293 m 1327 1292 l

1349 1292 l 1349 1292 l cp fi np 1326 1293 m 1350 1293 l 1349 1292 l

1349 1292 l cp fi np 1350 1293 m 1350 1292 l 1377 1292 l 1377 1292 l cp fi

np 1350 1293 m 1377 1293 l 1377 1292 l 1377 1292 l cp fi np 1327 1292 m

1329 1291 l 1348 1291 l 1348 1291 l cp fi np 1327 1292 m 1349 1292 l

1348 1291 l 1348 1291 l cp fi np 1350 1292 m 1348 1291 l 1377 1291 l

1377 1291 l cp fi np 1350 1292 m 1377 1292 l 1377 1291 l 1377 1291 l cp fi

np 1329 1291 m 1331 1289 l 1344 1289 l 1344 1289 l cp fi np 1329 1291 m

1348 1291 l 1344 1289 l 1344 1289 l cp fi np 1348 1291 m 1345 1289 l

1377 1289 l 1377 1289 l cp fi np 1348 1291 m 1377 1291 l 1377 1289 l

1377 1289 l cp fi np 1331 1289 m 1333 1289 l 1344 1289 l 1344 1289 l cp fi

np 1331 1289 m 1344 1289 l 1344 1289 l 1344 1289 l cp fi np 1345 1289 m

1344 1289 l 1377 1289 l 1377 1289 l cp fi np 1345 1289 m 1377 1289 l

1377 1289 l 1377 1289 l cp fi np 1333 1289 m 1335 1288 l 1341 1288 l

1341 1288 l cp fi np 1333 1289 m 1344 1289 l 1341 1288 l 1341 1288 l cp fi

np 1344 1289 m 1343 1288 l 1377 1288 l 1377 1288 l cp fi np 1344 1289 m

1377 1289 l 1377 1288 l 1377 1288 l cp fi np 1335 1288 m 1336 1288 l

1341 1288 l 1341 1288 l cp fi np 1335 1288 m 1341 1288 l 1341 1288 l

1341 1288 l cp fi np 1343 1288 m 1341 1288 l 1377 1288 l 1377 1288 l cp fi

np 1343 1288 m 1377 1288 l 1377 1288 l 1377 1288 l cp fi np 1336 1288 m

1341 1288 l 1336 1288 l 1336 1288 l cp fi np 1341 1288 m 1340 1288 l

1377 1288 l 1377 1288 l cp fi np 1341 1288 m 1377 1288 l 1377 1288 l

1377 1288 l cp fi np 1336 1288 m 1335 1288 l 1337 1288 l 1337 1288 l cp fi

np 1340 1288 m 1340 1288 l 1377 1288 l 1377 1288 l cp fi np 1340 1288 m

1377 1288 l 1377 1288 l 1377 1288 l cp fi np 1335 1288 m 1337 1288 l

1338 1288 l 1338 1288 l cp fi np 1335 1288 m 1337 1288 l 1338 1288 l

1338 1288 l cp fi np 1340 1288 m 1338 1288 l 1377 1288 l 1377 1288 l cp fi

np 1340 1288 m 1377 1288 l 1377 1288 l 1377 1288 l cp fi np 1337 1288 m

1377 1288 l 1377 1280 l 1377 1280 l cp fi 7 0 0 0 ACADColor (0) ACADLayer gs

49.1199 49.1249 sc -1.5602 -0.6336 tr [ 1 0 0 1 20.1033977 3.82954409 ] co 

0.05 sw 0 sj 10 sm np 0 0 m np 0.2093 0.0032 0.2093 180.8703 9.7229 a

0.4156 0.0385 l s gr 1 1 0 0 ACADColor (Layer1) ACADLayer np 1511 155 m

1511 155 l 1489 155 l cp fi np 1515 155 m 1511 155 l 1489 155 l cp fi

np 1518 155 m 1515 155 l 1489 155 l cp fi np 1489 156 m 1518 155 l 1489 155 l

cp fi np 1489 156 m 1489 156 l 1491 156 l cp fi np 1491 156 m 1489 156 l

1518 155 l cp fi np 1522 156 m 1491 156 l 1518 155 l cp fi np 1494 157 m

1522 156 l 1491 156 l cp fi np 1511 157 m 1494 157 l 1522 156 l cp fi

np 1510 157 m 1511 157 l 1494 157 l cp fi np 1525 157 m 1511 157 l 1522 156 l

cp fi np 1514 157 m 1525 157 l 1511 157 l cp fi np 1507 158 m 1510 157 l

1494 157 l cp fi np 1495 158 m 1507 158 l 1494 157 l cp fi np 1503 158 m

1495 158 l 1507 158 l cp fi np 1517 158 m 1514 157 l 1525 157 l cp fi

np 1527 159 m 1517 158 l 1525 157 l cp fi np 1520 159 m 1527 159 l 1517 158 l

cp fi np 1530 160 m 1520 159 l 1527 159 l cp fi np 1496 160 m 1503 158 l

1495 158 l cp fi np 1522 161 m 1530 160 l 1520 159 l cp fi np 1532 162 m

1522 161 l 1530 160 l cp fi np 1524 163 m 1532 162 l 1522 161 l cp fi

np 1496 163 m 1496 160 l 1503 158 l cp fi np 1533 164 m 1524 163 l 1532 162 l

cp fi np 1526 165 m 1533 164 l 1524 163 l cp fi np 1535 166 m 1526 165 l

1533 164 l cp fi np 1528 168 m 1535 166 l 1526 165 l cp fi np 1536 169 m

1528 168 l 1535 166 l cp fi np 1529 171 m 1536 169 l 1528 168 l cp fi

np 1537 172 m 1529 171 l 1536 169 l cp fi np 1529 174 m 1537 172 l 1529 171 l

cp fi np 1538 176 m 1529 174 l 1537 172 l cp fi np 1530 178 m 1538 176 l

1529 174 l cp fi np 1530 179 m 1530 178 l 1538 176 l cp fi np 1538 179 m

1530 179 l 1538 176 l cp fi np 1538 180 m 1538 179 l 1530 179 l cp fi

np 1529 182 m 1538 180 l 1530 179 l cp fi np 1537 183 m 1529 182 l 1538 180 l

cp fi np 1529 186 m 1537 183 l 1529 182 l cp fi np 1537 186 m 1529 186 l

1537 �¡�À�à183 l cp fi np 1528 189 m 1537 186 l 1529 186 l cp fi np 1536 189 m

1528 189 l 1537 186 l cp fi np 1527 191 m 1536 189 l 1528 189 l cp fi

np 1534 192 m 1527 191 l 1536 189 l cp fi np 1525 194 m 1534 192 l 1527 191 l

cp fi np 1496 194 m 1496 163 l 1503 158 l cp fi np 1524 194 m 1525 194 l

1534 192 l cp fi np 1533 194 m 1524 194 l 1534 192 l cp fi np 1522 196 m

1533 194 l 1524 194 l cp fi np 1531 197 m 1522 196 l 1533 194 l cp fi

np 1519 198 m 1531 197 l 1522 196 l cp fi np 1496 198 m 1496 194 l 1503 158 l

cp fi np 1528 199 m 1519 198 l 1531 197 l cp fi np 1503 199 m 1496 198 l

1503 158 l cp fi np 1504 199 m 1503 199 l 1496 198 l cp fi np 1516 199 m

1528 199 l 1519 198 l cp fi np 1507 200 m 1504 199 l 1496 198 l cp fi

np 1495 200 m 1507 200 l 1496 198 l cp fi np 1513 200 m 1516 199 l 1528 199 l

cp fi np 1510 200 m 1495 200 l 1507 200 l cp fi np 1525 200 m 1510 200 l

1513 200 l cp fi np 1525 200 m 1513 200 l 1528 199 l cp fi np 1525 200 m

1525 200 l 1510 200 l cp fi np 1525 200 m 1510 200 l 1495 200 l cp fi

np 1523 201 m 1525 200 l 1495 200 l cp fi np 1493 201 m 1523 201 l 1495 200 l

cp fi np 1491 201 m 1493 201 l 1523 201 l cp fi np 1520 202 m 1489 201 l

1491 201 l cp fi np 1520 202 m 1491 201 l 1523 201 l cp fi np 1517 202 m

1520 202 l 1489 201 l cp fi np 1513 203 m 1517 202 l 1489 201 l cp fi

np 1489 203 m 1513 203 l 1489 201 l cp fi np 1513 203 m 1489 203 l 1509 203 l

cp fi np 1541 156 m 1558 155 l 1541 155 l cp fi np 1558 156 m 1541 156 l

1558 155 l cp fi np 1558 156 m 1558 156 l 1541 156 l cp fi np 1545 157 m

1558 156 l 1541 156 l cp fi np 1555 157 m 1545 157 l 1558 156 l cp fi

np 1545 157 m 1555 157 l 1545 157 l cp fi np 1553 158 m 1545 157 l 1555 157 l

cp fi np 1546 159 m 1553 158 l 1545 157 l cp fi np 1553 159 m 1546 159 l

1553 158 l cp fi np 1546 162 m 1553 159 l 1546 159 l cp fi np 1546 162 m

1546 162 l 1553 159 l cp fi np 1552 162 m 1546 162 l 1553 159 l cp fi

np 1546 175 m 1552 162 l 1546 162 l cp fi np 1552 178 m 1546 175 l 1552 162 l

cp fi np 1546 179 m 1552 178 l 1546 175 l cp fi np 1554 180 m 1546 179 l

1552 178 l cp fi np 1552 181 m 1554 180 l 1546 179 l cp fi np 1546 181 m

1552 181 l 1546 179 l cp fi np 1546 181 m 1546 181 l 1552 181 l cp fi

np 1559 182 m 1564 182 l 1562 181 l cp fi np 1556 183 m 1552 181 l 1554 180 l

cp fi np 1545 183 m 1546 181 l 1552 181 l cp fi np 1557 183 m 1559 182 l

1564 182 l cp fi np 1544 183 m 1545 183 l 1552 181 l cp fi np 1541 184 m

1544 183 l 1541 183 l cp fi np 1565 184 m 1557 183 l 1564 182 l cp fi

np 1554 184 m 1565 184 l 1557 183 l cp fi np 1554 184 m 1557 183 l 1556 183 l

cp fi np 1554 184 m 1556 183 l 1552 181 l cp fi np 1557 187 m 1554 184 l

1565 184 l cp fi np 1564 187 m 1557 187 l 1565 184 l cp fi np 1564 187 m

1564 187 l 1557 187 l cp fi np 1559 188 m 1564 187 l 1557 187 l cp fi

np 1551 188 m 1541 184 l 1544 183 l cp fi np 1551 188 m 1544 183 l 1552 181 l

cp fi np 1552 181 m 1551 188 l 1552 188 l cp fi np 1561 188 m 1559 188 l

1564 187 l cp fi np 1583 156 m 1583 155 l 1567 155 l cp fi np 1567 156 m

1583 156 l 1567 155 l cp fi np 1570 156 m 1567 156 l 1583 156 l cp fi

np 1580 156 m 1570 156 l 1583 156 l cp fi np 1572 158 m 1580 156 l 1570 156 l

cp fi np 1579 158 m 1572 158 l 1580 156 l cp fi np 1578 158 m 1579 158 l

1572 158 l cp fi np 1572 161 m 1578 158 l 1572 158 l cp fi np 1578 162 m

1572 161 l 1578 158 l cp fi np 1572 162 m 1578 162 l 1572 161 l cp fi

np 1572 175 m 1572 162 l 1578 162 l cp fi np 1572 179 m 1572 175 l 1578 162 l

cp fi np 1572 181 m 1572 179 l 1578 162 l cp fi np 1572 181 m 1572 181 l

1578 162 l cp fi np 1567 184 m 1570 183 l 1567 183 l cp fi np 1577 188 m

1567 184 l 1570 183 l cp fi np 1577 188 m 1570 183 l 1571 183 l cp fi

np 1577 188 m 1571 183 l 1572 181 l cp fi np 1577 188 m 1572 181 l 1578 162 l

cp fi np 1578 162 m 1577 188 l 1578 188 l cp fi np 1578 199 m 1573 199 l

1575 198 l cp fi np 1572 201 m 1578 199 l 1573 199 l cp fi np 1579 201 m

1572 201 l 1578 199 l cp fi np 1578 204 m 1579 201 l 1572 201 l cp fi

np 1573 204 m 1578 204 l 1572 201 l cp fi np 1575 �¡�À�à205 m 1573 204 l 1578 204 l

cp fi np 1603 156 m 1603 155 l 1588 155 l cp fi np 1588 156 m 1603 156 l

1588 155 l cp fi np 1603 156 m 1588 156 l 1603 156 l cp fi np 1591 156 m

1603 156 l 1588 156 l cp fi np 1600 157 m 1591 156 l 1603 156 l cp fi

np 1592 158 m 1600 157 l 1591 156 l cp fi np 1599 158 m 1592 158 l 1600 157 l

cp fi np 1598 158 m 1599 158 l 1592 158 l cp fi np 1592 161 m 1598 158 l

1592 158 l cp fi np 1598 162 m 1592 161 l 1598 158 l cp fi np 1592 162 m

1598 162 l 1592 161 l cp fi np 1592 192 m 1592 162 l 1598 162 l cp fi

np 1592 196 m 1592 192 l 1598 162 l cp fi np 1592 198 m 1592 196 l 1598 162 l

cp fi np 1587 201 m 1590 200 l 1588 200 l cp fi np 1597 205 m 1587 201 l

1590 200 l cp fi np 1597 205 m 1590 200 l 1591 200 l cp fi np 1597 205 m

1591 200 l 1592 198 l cp fi np 1597 205 m 1592 198 l 1592 198 l cp fi

np 1597 205 m 1592 198 l 1598 162 l cp fi np 1598 162 m 1597 205 l 1598 205 l

cp fi np 1637 154 m 1642 154 l 1640 154 l cp fi np 1646 155 m 1637 154 l

1642 154 l cp fi np 1634 155 m 1646 155 l 1637 154 l cp fi np 1631 156 m

1634 155 l 1646 155 l cp fi np 1648 156 m 1631 156 l 1646 155 l cp fi

np 1642 156 m 1648 156 l 1631 156 l cp fi np 1641 156 m 1642 156 l 1631 156 l

cp fi np 1645 157 m 1642 156 l 1648 156 l cp fi np 1638 157 m 1641 156 l

1631 156 l cp fi np 1628 158 m 1638 157 l 1631 156 l cp fi np 1637 158 m

1628 158 l 1638 157 l cp fi np 1628 158 m 1637 158 l 1628 158 l cp fi

np 1651 158 m 1645 157 l 1648 156 l cp fi np 1647 159 m 1651 158 l 1645 157 l

cp fi np 1648 160 m 1647 159 l 1651 158 l cp fi np 1634 160 m 1628 158 l

1637 158 l cp fi np 1653 160 m 1648 160 l 1651 158 l cp fi np 1649 162 m

1653 160 l 1648 160 l cp fi np 1655 163 m 1649 162 l 1653 160 l cp fi

np 1650 165 m 1655 163 l 1649 162 l cp fi np 1656 166 m 1650 165 l 1655 163 l

cp fi np 1657 169 m 1656 166 l 1650 165 l cp fi np 1651 169 m 1657 169 l

1650 165 l cp fi np 1651 170 m 1651 169 l 1657 169 l cp fi np 1657 172 m

1651 170 l 1657 169 l cp fi np 1650 174 m 1657 172 l 1651 170 l cp fi

np 1657 175 m 1650 174 l 1657 172 l cp fi np 1650 177 m 1657 175 l 1650 174 l

cp fi np 1656 179 m 1650 177 l 1657 175 l cp fi np 1634 179 m 1634 160 l

1628 158 l cp fi np 1648 179 m 1656 179 l 1650 177 l cp fi np 1648 180 m

1648 179 l 1656 179 l cp fi np 1655 181 m 1648 180 l 1656 179 l cp fi

np 1634 182 m 1635 180 l 1634 179 l cp fi np 1634 182 m 1634 179 l 1628 158 l

cp fi np 1645 182 m 1655 181 l 1648 180 l cp fi np 1638 182 m 1634 182 l

1635 180 l cp fi np 1638 182 m 1638 182 l 1634 182 l cp fi np 1643 183 m

1645 182 l 1655 181 l cp fi np 1642 183 m 1638 182 l 1634 182 l cp fi

np 1653 184 m 1642 183 l 1643 183 l cp fi np 1653 184 m 1643 183 l 1655 181 l

cp fi np 1653 184 m 1653 184 l 1642 183 l cp fi np 1637 184 m 1653 184 l

1642 183 l cp fi np 1637 184 m 1642 183 l 1634 182 l cp fi np 1650 186 m

1637 184 l 1653 184 l cp fi np 1639 187 m 1650 186 l 1637 184 l cp fi

np 1647 188 m 1639 187 l 1650 186 l cp fi np 1642 188 m 1647 188 l 1639 187 l

cp fi np 1644 188 m 1642 188 l 1647 188 l cp fi np 1628 191 m 1634 182 l

1628 158 l cp fi np 1628 196 m 1628 191 l 1634 182 l cp fi np 1628 198 m

1628 196 l 1634 182 l cp fi np 1628 198 m 1628 198 l 1634 182 l cp fi

np 1623 201 m 1626 200 l 1623 200 l cp fi np 1633 205 m 1623 201 l 1626 200 l

cp fi np 1633 205 m 1626 200 l 1627 200 l cp fi np 1633 205 m 1627 200 l

1628 198 l cp fi np 1633 205 m 1628 198 l 1634 182 l cp fi np 1634 182 m

1633 205 l 1634 205 l cp fi np 1678 156 m 1678 155 l 1662 155 l cp fi

np 1662 156 m 1678 156 l 1662 155 l cp fi np 1665 156 m 1662 156 l 1678 156 l

cp fi np 1675 156 m 1665 156 l 1678 156 l cp fi np 1666 158 m 1675 156 l

1665 156 l cp fi np 1673 158 m 1666 158 l 1675 156 l cp fi np 1673 158 m

1673 158 l 1666 158 l cp fi np 1667 161 m 1673 158 l 1666 158 l cp fi

np 1673 162 m 1667 161 l 1673 158 l cp fi np 1667 162 m 1673 162 l 1667 161 l

cp fi np 1667 175 m 1667 162 l 1673 162 l cp fi np 1667 179 m 1667 175 l

1673 162 l cp fi np 1667 181 m 1667 179 l 1673 162 l cp fi np 1667 181 m

1667 181 l 16�¡�À�à73 162 l cp fi np 1661 184 m 1664 183 l 1662 183 l cp fi

np 1671 188 m 1661 184 l 1664 183 l cp fi np 1671 188 m 1664 183 l 1666 183 l

cp fi np 1671 188 m 1666 183 l 1667 181 l cp fi np 1671 188 m 1667 181 l

1673 162 l cp fi np 1673 162 m 1671 188 l 1673 188 l cp fi np 1672 199 m

1667 199 l 1670 198 l cp fi np 1666 201 m 1672 199 l 1667 199 l cp fi

np 1673 201 m 1666 201 l 1672 199 l cp fi np 1672 204 m 1673 201 l 1666 201 l

cp fi np 1667 204 m 1672 204 l 1666 201 l cp fi np 1670 205 m 1667 204 l

1672 204 l cp fi np 1688 155 m 1693 154 l 1692 154 l cp fi np 1688 155 m

1688 155 l 1693 154 l cp fi np 1696 156 m 1688 155 l 1693 154 l cp fi

np 1686 157 m 1696 156 l 1688 155 l cp fi np 1686 158 m 1686 157 l 1696 156 l

cp fi np 1698 158 m 1686 158 l 1696 156 l cp fi np 1694 158 m 1698 158 l

1686 158 l cp fi np 1697 159 m 1694 158 l 1698 158 l cp fi np 1692 159 m

1694 158 l 1686 158 l cp fi np 1692 160 m 1692 159 l 1686 158 l cp fi

np 1685 160 m 1692 160 l 1686 158 l cp fi np 1698 161 m 1697 159 l 1698 158 l

cp fi np 1698 158 m 1698 161 l 1700 161 l cp fi np 1685 163 m 1685 160 l

1692 160 l cp fi np 1691 164 m 1685 163 l 1692 160 l cp fi np 1685 185 m

1691 164 l 1685 163 l cp fi np 1691 185 m 1680 185 l 1685 185 l cp fi

np 1691 185 m 1685 185 l 1691 164 l cp fi np 1680 186 m 1699 185 l 1691 185 l

cp fi np 1680 186 m 1691 185 l 1680 185 l cp fi np 1699 187 m 1680 186 l

1699 185 l cp fi np 1699 187 m 1699 187 l 1691 187 l cp fi np 1691 187 m

1699 187 l 1680 186 l cp fi np 1683 187 m 1691 187 l 1680 186 l cp fi

np 1684 188 m 1683 187 l 1691 187 l cp fi np 1686 191 m 1684 188 l 1691 187 l

cp fi np 1688 193 m 1686 191 l 1691 187 l cp fi np 1689 195 m 1688 193 l

1691 187 l cp fi np 1690 198 m 1689 195 l 1691 187 l cp fi np 1691 187 m

1690 198 l 1691 198 l cp fi np 1576 339 m 1576 339 l 1554 339 l cp fi

np 1580 339 m 1576 339 l 1554 339 l cp fi np 1583 339 m 1580 339 l 1554 339 l

cp fi np 1554 340 m 1583 339 l 1554 339 l cp fi np 1554 340 m 1554 340 l

1556 340 l cp fi np 1556 340 m 1554 340 l 1583 339 l cp fi np 1586 340 m

1556 340 l 1583 339 l cp fi np 1559 341 m 1586 340 l 1556 340 l cp fi

np 1575 341 m 1559 341 l 1586 340 l cp fi np 1575 341 m 1575 341 l 1559 341 l

cp fi np 1589 341 m 1575 341 l 1586 340 l cp fi np 1579 342 m 1589 341 l

1575 341 l cp fi np 1571 342 m 1575 341 l 1559 341 l cp fi np 1560 342 m

1571 342 l 1559 341 l cp fi np 1568 342 m 1560 342 l 1571 342 l cp fi

np 1582 342 m 1579 342 l 1589 341 l cp fi np 1592 343 m 1582 342 l 1589 341 l

cp fi np 1585 344 m 1592 343 l 1582 342 l cp fi np 1594 344 m 1585 344 l

1592 343 l cp fi np 1561 345 m 1568 342 l 1560 342 l cp fi np 1587 345 m

1594 344 l 1585 344 l cp fi np 1596 346 m 1587 345 l 1594 344 l cp fi

np 1589 347 m 1596 346 l 1587 345 l cp fi np 1561 347 m 1561 345 l 1568 342 l

cp fi np 1598 348 m 1589 347 l 1596 346 l cp fi np 1591 349 m 1598 348 l

1589 347 l cp fi np 1599 351 m 1591 349 l 1598 348 l cp fi np 1592 352 m

1599 351 l 1591 349 l cp fi np 1601 353 m 1592 352 l 1599 351 l cp fi

np 1593 355 m 1601 353 l 1592 352 l cp fi np 1602 356 m 1593 355 l 1601 353 l

cp fi np 1594 358 m 1602 356 l 1593 355 l cp fi np 1602 360 m 1594 358 l

1602 356 l cp fi np 1594 362 m 1602 360 l 1594 358 l cp fi np 1594 363 m

1594 362 l 1602 360 l cp fi np 1603 363 m 1594 363 l 1602 360 l cp fi

np 1603 364 m 1603 363 l 1594 363 l cp fi np 1594 366 m 1603 364 l 1594 363 l

cp fi np 1602 367 m 1594 366 l 1603 364 l cp fi np 1594 370 m 1602 367 l

1594 366 l cp fi np 1602 370 m 1594 370 l 1602 367 l cp fi np 1593 373 m

1602 370 l 1594 370 l cp fi np 1601 373 m 1593 373 l 1602 370 l cp fi

np 1591 375 m 1601 373 l 1593 373 l cp fi np 1599 376 m 1591 375 l 1601 373 l

cp fi np 1590 378 m 1599 376 l 1591 375 l cp fi np 1561 378 m 1561 347 l

1568 342 l cp fi np 1589 378 m 1590 378 l 1599 376 l cp fi np 1598 379 m

1589 378 l 1599 376 l cp fi np 1587 381 m 1598 379 l 1589 378 l cp fi

np 1595 381 m 1587 381 l 1598 379 l cp fi np 1584 382 m 1595 381 l 1587 381 l

cp fi np 1561 382 m 1561 378 l 1568 342 l cp fi np 15�¡�À�à93 383 m 1584 382 l

1595 381 l cp fi np 1568 383 m 1561 382 l 1568 342 l cp fi np 1569 383 m

1568 383 l 1561 382 l cp fi np 1581 383 m 1593 383 l 1584 382 l cp fi

np 1572 384 m 1569 383 l 1561 382 l cp fi np 1560 384 m 1572 384 l 1561 382 l

cp fi np 1578 384 m 1581 383 l 1593 383 l cp fi np 1575 384 m 1560 384 l

1572 384 l cp fi np 1590 384 m 1575 384 l 1578 384 l cp fi np 1590 384 m

1578 384 l 1593 383 l cp fi np 1590 384 m 1590 384 l 1575 384 l cp fi

np 1590 384 m 1575 384 l 1560 384 l cp fi np 1587 385 m 1590 384 l 1560 384 l

cp fi np 1557 385 m 1587 385 l 1560 384 l cp fi np 1556 386 m 1557 385 l

1587 385 l cp fi np 1585 386 m 1554 386 l 1556 386 l cp fi np 1585 386 m

1556 386 l 1587 385 l cp fi np 1581 386 m 1585 386 l 1554 386 l cp fi

np 1578 387 m 1581 386 l 1554 386 l cp fi np 1554 387 m 1578 387 l 1554 386 l

cp fi np 1578 387 m 1554 387 l 1574 387 l cp fi np 1606 340 m 1623 339 l

1606 339 l cp fi np 1623 340 m 1606 340 l 1623 339 l cp fi np 1622 340 m

1623 340 l 1606 340 l cp fi np 1609 341 m 1622 340 l 1606 340 l cp fi

np 1619 341 m 1609 341 l 1622 340 l cp fi np 1610 341 m 1619 341 l 1609 341 l

cp fi np 1618 342 m 1610 341 l 1619 341 l cp fi np 1611 343 m 1618 342 l

1610 341 l cp fi np 1617 343 m 1611 343 l 1618 342 l cp fi np 1611 346 m

1617 343 l 1611 343 l cp fi np 1611 346 m 1611 346 l 1617 343 l cp fi

np 1617 346 m 1611 346 l 1617 343 l cp fi np 1611 359 m 1617 346 l 1611 346 l

cp fi np 1617 362 m 1611 359 l 1617 346 l cp fi np 1611 363 m 1617 362 l

1611 359 l cp fi np 1618 364 m 1611 363 l 1617 362 l cp fi np 1617 365 m

1618 364 l 1611 363 l cp fi np 1611 365 m 1617 365 l 1611 363 l cp fi

np 1611 365 m 1611 365 l 1617 365 l cp fi np 1624 366 m 1629 366 l 1627 365 l

cp fi np 1620 367 m 1617 365 l 1618 364 l cp fi np 1610 367 m 1611 365 l

1617 365 l cp fi np 1622 367 m 1624 366 l 1629 366 l cp fi np 1609 368 m

1610 367 l 1617 365 l cp fi np 1606 368 m 1609 368 l 1606 367 l cp fi

np 1630 368 m 1622 367 l 1629 366 l cp fi np 1619 368 m 1630 368 l 1622 367 l

cp fi np 1619 368 m 1622 367 l 1620 367 l cp fi np 1619 368 m 1620 367 l

1617 365 l cp fi np 1622 371 m 1619 368 l 1630 368 l cp fi np 1629 371 m

1622 371 l 1630 368 l cp fi np 1628 371 m 1629 371 l 1622 371 l cp fi

np 1624 372 m 1628 371 l 1622 371 l cp fi np 1616 372 m 1606 368 l 1609 368 l

cp fi np 1616 372 m 1609 368 l 1617 365 l cp fi np 1617 365 m 1616 372 l

1617 372 l cp fi np 1625 372 m 1624 372 l 1628 371 l cp fi np 1648 340 m

1648 339 l 1632 339 l cp fi np 1632 340 m 1648 340 l 1632 339 l cp fi

np 1635 341 m 1632 340 l 1648 340 l cp fi np 1645 341 m 1635 341 l 1648 340 l

cp fi np 1637 342 m 1645 341 l 1635 341 l cp fi np 1643 342 m 1637 342 l

1645 341 l cp fi np 1643 343 m 1643 342 l 1637 342 l cp fi np 1637 345 m

1643 343 l 1637 342 l cp fi np 1643 346 m 1637 345 l 1643 343 l cp fi

np 1637 346 m 1643 346 l 1637 345 l cp fi np 1637 359 m 1637 346 l 1643 346 l

cp fi np 1637 363 m 1637 359 l 1643 346 l cp fi np 1637 365 m 1637 363 l

1643 346 l cp fi np 1637 365 m 1637 365 l 1643 346 l cp fi np 1632 368 m

1634 368 l 1632 367 l cp fi np 1641 372 m 1632 368 l 1634 368 l cp fi

np 1641 372 m 1634 368 l 1636 367 l cp fi np 1641 372 m 1636 367 l 1637 365 l

cp fi np 1641 372 m 1637 365 l 1643 346 l cp fi np 1643 346 m 1641 372 l

1643 372 l cp fi np 1642 383 m 1637 383 l 1640 382 l cp fi np 1636 386 m

1642 383 l 1637 383 l cp fi np 1644 386 m 1636 386 l 1642 383 l cp fi

np 1642 388 m 1644 386 l 1636 386 l cp fi np 1637 388 m 1642 388 l 1636 386 l

cp fi np 1640 389 m 1637 388 l 1642 388 l cp fi np 1668 340 m 1668 339 l

1652 339 l cp fi np 1652 340 m 1668 340 l 1652 339 l cp fi np 1668 340 m

1652 340 l 1668 340 l cp fi np 1655 341 m 1668 340 l 1652 340 l cp fi

np 1665 341 m 1655 341 l 1668 340 l cp fi np 1657 342 m 1665 341 l 1655 341 l

cp fi np 1663 342 m 1657 342 l 1665 341 l cp fi np 1663 343 m 1663 342 l

1657 342 l cp fi np 1657 345 m 1663 343 l 1657 342 l cp fi np 1663 346 m

1657 345 l 1663 343 l cp fi np 1657 346 m 1663 346 l 1657 345 l cp fi

np 1657 376 m 1657 346 l�¡�À�à 1663 346 l cp fi np 1657 380 m 1657 376 l 1663 346 l

cp fi np 1657 382 m 1657 380 l 1663 346 l cp fi np 1652 385 m 1655 385 l

1652 384 l cp fi np 1661 389 m 1652 385 l 1655 385 l cp fi np 1661 389 m

1655 385 l 1656 384 l cp fi np 1661 389 m 1656 384 l 1657 382 l cp fi

np 1661 389 m 1657 382 l 1657 382 l cp fi np 1661 389 m 1657 382 l 1663 346 l

cp fi np 1663 346 m 1661 389 l 1663 389 l cp fi np 1688 340 m 1688 339 l

1672 339 l cp fi np 1672 340 m 1688 340 l 1672 339 l cp fi np 1688 340 m

1672 340 l 1688 340 l cp fi np 1676 341 m 1688 340 l 1672 340 l cp fi

np 1685 341 m 1676 341 l 1688 340 l cp fi np 1677 342 m 1685 341 l 1676 341 l

cp fi np 1684 342 m 1677 342 l 1685 341 l cp fi np 1683 343 m 1684 342 l

1677 342 l cp fi np 1677 345 m 1683 343 l 1677 342 l cp fi np 1683 346 m

1677 345 l 1683 343 l cp fi np 1677 346 m 1683 346 l 1677 345 l cp fi

np 1677 376 m 1677 346 l 1683 346 l cp fi np 1677 380 m 1677 376 l 1683 346 l

cp fi np 1677 382 m 1677 380 l 1683 346 l cp fi np 1672 385 m 1675 385 l

1672 384 l cp fi np 1682 389 m 1672 385 l 1675 385 l cp fi np 1682 389 m

1675 385 l 1676 384 l cp fi np 1682 389 m 1676 384 l 1677 382 l cp fi

np 1682 389 m 1677 382 l 1677 382 l cp fi np 1682 389 m 1677 382 l 1683 346 l

cp fi np 1683 346 m 1682 389 l 1683 389 l cp fi np 1721 338 m 1727 338 l

1724 338 l cp fi np 1730 339 m 1721 338 l 1727 338 l cp fi np 1718 339 m

1730 339 l 1721 338 l cp fi np 1733 341 m 1718 339 l 1730 339 l cp fi

np 1716 341 m 1733 341 l 1718 339 l cp fi np 1734 342 m 1716 341 l 1733 341 l

cp fi np 1715 342 m 1734 342 l 1716 341 l cp fi np 1727 343 m 1715 342 l

1734 342 l cp fi np 1724 344 m 1727 343 l 1715 342 l cp fi np 1730 344 m

1727 343 l 1734 342 l cp fi np 1735 345 m 1730 344 l 1734 342 l cp fi

np 1713 345 m 1724 344 l 1715 342 l cp fi np 1721 345 m 1713 345 l 1724 344 l

cp fi np 1733 345 m 1735 345 l 1730 344 l cp fi np 1733 346 m 1733 345 l

1735 345 l cp fi np 1712 348 m 1721 345 l 1713 345 l cp fi np 1737 348 m

1733 346 l 1735 345 l cp fi np 1735 348 m 1737 348 l 1733 346 l cp fi

np 1719 348 m 1712 348 l 1721 345 l cp fi np 1719 349 m 1719 348 l 1712 348 l

cp fi np 1711 351 m 1719 349 l 1712 348 l cp fi np 1737 351 m 1735 348 l

1737 348 l cp fi np 1738 351 m 1737 351 l 1737 348 l cp fi np 1717 352 m

1711 351 l 1719 349 l cp fi np 1737 352 m 1738 351 l 1737 351 l cp fi

np 1711 354 m 1717 352 l 1711 351 l cp fi np 1716 355 m 1711 354 l 1717 352 l

cp fi np 1710 355 m 1716 355 l 1711 354 l cp fi np 1716 358 m 1710 355 l

1716 355 l cp fi np 1716 358 m 1716 358 l 1710 355 l cp fi np 1711 358 m

1716 358 l 1710 355 l cp fi np 1712 362 m 1711 358 l 1716 358 l cp fi

np 1717 362 m 1712 362 l 1716 358 l cp fi np 1731 363 m 1736 362 l 1734 361 l

cp fi np 1730 363 m 1731 363 l 1736 362 l cp fi np 1737 364 m 1730 363 l

1736 362 l cp fi np 1713 364 m 1717 362 l 1712 362 l cp fi np 1718 365 m

1713 364 l 1717 362 l cp fi np 1730 366 m 1737 364 l 1730 363 l cp fi

np 1715 367 m 1718 365 l 1713 364 l cp fi np 1736 367 m 1730 366 l 1737 364 l

cp fi np 1719 367 m 1715 367 l 1718 365 l cp fi np 1719 367 m 1719 367 l

1715 367 l cp fi np 1715 367 m 1719 367 l 1715 367 l cp fi np 1728 369 m

1736 367 l 1730 366 l cp fi np 1728 369 m 1728 369 l 1736 367 l cp fi

np 1722 369 m 1715 367 l 1719 367 l cp fi np 1718 370 m 1722 369 l 1715 367 l

cp fi np 1734 370 m 1728 369 l 1736 367 l cp fi np 1725 370 m 1734 370 l

1728 369 l cp fi np 1725 370 m 1718 370 l 1722 369 l cp fi np 1725 370 m

1725 370 l 1734 370 l cp fi np 1732 371 m 1725 370 l 1734 370 l cp fi

np 1720 371 m 1732 371 l 1725 370 l cp fi np 1720 371 m 1725 370 l 1718 370 l

cp fi np 1729 372 m 1720 371 l 1732 371 l cp fi np 1723 372 m 1729 372 l

1720 371 l cp fi np 1726 372 m 1723 372 l 1729 372 l cp fi np 1755 338 m

1760 338 l 1758 338 l cp fi np 1763 339 m 1755 338 l 1760 338 l cp fi

np 1752 339 m 1763 339 l 1755 338 l cp fi np 1766 340 m 1752 339 l 1763 339 l

cp fi np 1759 340 m 1766 340 l 1752 339 l cp fi np 1759 340 m 1759 340 l

1752 339 l cp fi np 1749 341 m 1759 340 l 1752 339 l cp fi np�¡�À�à 1757 341 m

1749 341 l 1759 340 l cp fi np 1763 341 m 1759 340 l 1766 340 l cp fi

np 1768 341 m 1763 341 l 1766 340 l cp fi np 1754 343 m 1757 341 l 1749 341 l

cp fi np 1747 343 m 1754 343 l 1749 341 l cp fi np 1765 343 m 1768 341 l

1763 341 l cp fi np 1765 343 m 1765 343 l 1768 341 l cp fi np 1746 344 m

1747 343 l 1754 343 l cp fi np 1770 344 m 1765 343 l 1768 341 l cp fi

np 1766 345 m 1770 344 l 1765 343 l cp fi np 1752 345 m 1746 344 l 1754 343 l

cp fi np 1745 346 m 1752 345 l 1746 344 l cp fi np 1772 347 m 1766 345 l

1770 344 l cp fi np 1751 348 m 1745 346 l 1752 345 l cp fi np 1767 348 m

1772 347 l 1766 345 l cp fi np 1773 349 m 1767 348 l 1772 347 l cp fi

np 1743 349 m 1751 348 l 1745 346 l cp fi np 1750 351 m 1743 349 l 1751 348 l

cp fi np 1767 352 m 1773 349 l 1767 348 l cp fi np 1774 353 m 1767 352 l

1773 349 l cp fi np 1743 353 m 1750 351 l 1743 349 l cp fi np 1767 353 m

1774 353 l 1767 352 l cp fi np 1749 354 m 1743 353 l 1750 351 l cp fi

np 1743 355 m 1749 354 l 1743 353 l cp fi np 1774 356 m 1767 353 l 1774 353 l

cp fi np 1767 357 m 1774 356 l 1767 353 l cp fi np 1749 358 m 1743 355 l

1749 354 l cp fi np 1774 358 m 1767 357 l 1774 356 l cp fi np 1743 358 m

1749 358 l 1743 355 l cp fi np 1749 359 m 1743 358 l 1749 358 l cp fi

np 1767 360 m 1774 358 l 1767 357 l cp fi np 1773 361 m 1767 360 l 1774 358 l

cp fi np 1744 361 m 1749 359 l 1743 358 l cp fi np 1750 362 m 1744 361 l

1749 359 l cp fi np 1766 363 m 1773 361 l 1767 360 l cp fi np 1745 364 m

1750 362 l 1744 361 l cp fi np 1772 364 m 1766 363 l 1773 361 l cp fi

np 1750 365 m 1745 364 l 1750 362 l cp fi np 1764 366 m 1772 364 l 1766 363 l

cp fi np 1764 367 m 1764 366 l 1772 364 l cp fi np 1747 367 m 1750 365 l

1745 364 l cp fi np 1770 367 m 1764 367 l 1772 364 l cp fi np 1751 367 m

1747 367 l 1750 365 l cp fi np 1770 367 m 1770 367 l 1764 367 l cp fi

np 1761 369 m 1770 367 l 1764 367 l cp fi np 1753 369 m 1751 367 l 1747 367 l

cp fi np 1749 369 m 1753 369 l 1747 367 l cp fi np 1754 369 m 1749 369 l

1753 369 l cp fi np 1767 369 m 1761 369 l 1770 367 l cp fi np 1758 370 m

1767 369 l 1761 369 l cp fi np 1757 370 m 1754 369 l 1749 369 l cp fi

np 1757 370 m 1758 370 l 1767 369 l cp fi np 1751 370 m 1757 370 l 1749 369 l

cp fi np 1765 371 m 1751 370 l 1757 370 l cp fi np 1765 371 m 1757 370 l

1767 369 l cp fi np 1754 371 m 1765 371 l 1751 370 l cp fi np 1762 372 m

1754 371 l 1765 371 l cp fi np 1757 372 m 1762 372 l 1754 371 l cp fi

np 1758 372 m 1757 372 l 1762 372 l cp fi np 1795 340 m 1795 339 l 1779 339 l

cp fi np 1779 340 m 1795 340 l 1779 339 l cp fi np 1795 340 m 1779 340 l

1795 340 l cp fi np 1782 341 m 1795 340 l 1779 340 l cp fi np 1792 341 m

1782 341 l 1795 340 l cp fi np 1784 342 m 1792 341 l 1782 341 l cp fi

np 1790 342 m 1784 342 l 1792 341 l cp fi np 1790 343 m 1790 342 l 1784 342 l

cp fi np 1784 345 m 1790 343 l 1784 342 l cp fi np 1790 346 m 1784 345 l

1790 343 l cp fi np 1784 346 m 1790 346 l 1784 345 l cp fi np 1784 376 m

1784 346 l 1790 346 l cp fi np 1784 380 m 1784 376 l 1790 346 l cp fi

np 1784 382 m 1784 380 l 1790 346 l cp fi np 1779 385 m 1782 385 l 1779 384 l

cp fi np 1788 389 m 1779 385 l 1782 385 l cp fi np 1788 389 m 1782 385 l

1783 384 l cp fi np 1788 389 m 1783 384 l 1784 382 l cp fi np 1788 389 m

1784 382 l 1784 382 l cp fi np 1788 389 m 1784 382 l 1790 346 l cp fi

np 1790 346 m 1788 389 l 1790 389 l cp fi np 1815 340 m 1815 339 l 1799 339 l

cp fi np 1799 340 m 1815 340 l 1799 339 l cp fi np 1815 340 m 1799 340 l

1815 340 l cp fi np 1802 341 m 1815 340 l 1799 340 l cp fi np 1812 341 m

1802 341 l 1815 340 l cp fi np 1804 342 m 1812 341 l 1802 341 l cp fi

np 1811 342 m 1804 342 l 1812 341 l cp fi np 1810 343 m 1811 342 l 1804 342 l

cp fi np 1804 345 m 1810 343 l 1804 342 l cp fi np 1810 346 m 1804 345 l

1810 343 l cp fi np 1804 346 m 1810 346 l 1804 345 l cp fi np 1804 376 m

1804 346 l 1810 346 l cp fi np 1804 380 m 1804 376 l 1810 346 l cp fi

np 1804 382 m 1804 380 l 1810 346 l cp fi np 1799 385 m 1802 385 l 1799 384 l

cp fi np 1808 389 m 1799 38�¡�À�à5 l 1802 385 l cp fi np 1808 389 m 1802 385 l

1803 384 l cp fi np 1808 389 m 1803 384 l 1804 382 l cp fi np 1808 389 m

1804 382 l 1804 382 l cp fi np 1808 389 m 1804 382 l 1810 346 l cp fi

np 1810 346 m 1808 389 l 1810 389 l cp fi np 1824 339 m 1828 338 l 1827 338 l

cp fi np 1831 339 m 1824 339 l 1828 338 l cp fi np 1832 339 m 1831 339 l

1824 339 l cp fi np 1838 339 m 1844 339 l 1841 338 l cp fi np 1822 340 m

1832 339 l 1824 339 l cp fi np 1846 341 m 1838 339 l 1844 339 l cp fi

np 1834 341 m 1822 340 l 1832 339 l cp fi np 1837 342 m 1846 341 l 1838 339 l

cp fi np 1830 342 m 1834 341 l 1822 340 l cp fi np 1830 342 m 1830 342 l

1822 340 l cp fi np 1845 343 m 1837 342 l 1846 341 l cp fi np 1833 343 m

1830 342 l 1834 341 l cp fi np 1846 343 m 1845 343 l 1846 341 l cp fi

np 1844 343 m 1845 343 l 1837 342 l cp fi np 1820 343 m 1830 342 l 1822 340 l

cp fi np 1837 343 m 1833 343 l 1834 341 l cp fi np 1837 343 m 1844 343 l

1837 342 l cp fi np 1849 343 m 1846 343 l 1846 341 l cp fi np 1827 344 m

1820 343 l 1830 342 l cp fi np 1843 344 m 1837 343 l 1844 343 l cp fi

np 1836 345 m 1843 344 l 1837 343 l cp fi np 1836 345 m 1837 343 l 1833 343 l

cp fi np 1848 345 m 1849 343 l 1846 343 l cp fi np 1826 345 m 1827 344 l

1820 343 l cp fi np 1849 345 m 1848 345 l 1849 343 l cp fi np 1837 346 m

1836 345 l 1843 344 l cp fi np 1843 346 m 1837 346 l 1843 344 l cp fi

np 1819 346 m 1826 345 l 1820 343 l cp fi np 1819 347 m 1819 346 l 1826 345 l

cp fi np 1825 348 m 1819 347 l 1826 345 l cp fi np 1825 349 m 1825 348 l

1819 347 l cp fi np 1820 350 m 1825 349 l 1819 347 l cp fi np 1843 350 m

1843 346 l 1837 346 l cp fi np 1820 351 m 1820 350 l 1825 349 l cp fi

np 1827 352 m 1820 351 l 1825 349 l cp fi np 1822 353 m 1827 352 l 1820 351 l

cp fi np 1828 353 m 1822 353 l 1827 352 l cp fi np 1825 355 m 1828 353 l

1822 353 l cp fi np 1831 355 m 1825 355 l 1828 353 l cp fi np 1825 355 m

1831 355 l 1825 355 l cp fi np 1831 355 m 1825 355 l 1831 355 l cp fi

np 1828 356 m 1831 355 l 1825 355 l cp fi np 1833 357 m 1828 356 l 1831 355 l

cp fi np 1830 358 m 1833 357 l 1828 356 l cp fi np 1837 358 m 1830 358 l

1833 357 l cp fi np 1837 358 m 1843 350 l 1837 346 l cp fi np 1834 359 m

1837 358 l 1830 358 l cp fi np 1837 360 m 1834 359 l 1837 358 l cp fi

np 1837 360 m 1837 358 l 1843 350 l cp fi np 1843 361 m 1837 360 l 1843 350 l

cp fi np 1821 362 m 1826 362 l 1824 361 l cp fi np 1837 362 m 1843 361 l

1837 360 l cp fi np 1827 364 m 1821 362 l 1826 362 l cp fi np 1821 364 m

1827 364 l 1821 362 l cp fi np 1843 365 m 1837 362 l 1843 361 l cp fi

np 1837 365 m 1843 365 l 1837 362 l cp fi np 1827 366 m 1821 364 l 1827 364 l

cp fi np 1821 367 m 1827 366 l 1821 364 l cp fi np 1843 367 m 1837 365 l

1843 365 l cp fi np 1836 368 m 1843 367 l 1837 365 l cp fi np 1836 368 m

1836 368 l 1843 367 l cp fi np 1842 369 m 1836 368 l 1843 367 l cp fi

np 1828 369 m 1821 367 l 1827 366 l cp fi np 1828 369 m 1828 369 l 1821 367 l

cp fi np 1824 369 m 1828 369 l 1821 367 l cp fi np 1824 370 m 1824 369 l

1828 369 l cp fi np 1833 370 m 1842 369 l 1836 368 l cp fi np 1831 370 m

1824 370 l 1828 369 l cp fi np 1840 371 m 1831 370 l 1833 370 l cp fi

np 1840 371 m 1833 370 l 1842 369 l cp fi np 1839 371 m 1840 371 l 1831 370 l

cp fi np 1839 371 m 1831 370 l 1824 370 l cp fi np 1826 371 m 1839 371 l

1824 370 l cp fi np 1836 372 m 1826 371 l 1839 371 l cp fi np 1829 372 m

1836 372 l 1826 371 l cp fi np 1832 372 m 1829 372 l 1836 372 l cp fi

np 1850 340 m 1866 339 l 1850 339 l cp fi np 1866 340 m 1850 340 l 1866 339 l

cp fi np 1866 340 m 1866 340 l 1850 340 l cp fi np 1853 341 m 1866 340 l

1850 340 l cp fi np 1863 341 m 1853 341 l 1866 340 l cp fi np 1853 341 m

1863 341 l 1853 341 l cp fi np 1861 342 m 1853 341 l 1863 341 l cp fi

np 1855 343 m 1861 342 l 1853 341 l cp fi np 1861 343 m 1855 343 l 1861 342 l

cp fi np 1855 346 m 1861 343 l 1855 343 l cp fi np 1855 346 m 1855 346 l

1861 343 l cp fi np 1861 346 m 1855 346 l 1861 343 l cp fi np 1855 359 m

1861 346 l 1855 346 l cp fi np 1861 362 m 1855 359 l 1861 346 l cp fi�¡�À�à

np 1855 363 m 1861 362 l 1855 359 l cp fi np 1862 364 m 1855 363 l 1861 362 l

cp fi np 1861 365 m 1862 364 l 1855 363 l cp fi np 1855 365 m 1861 365 l

1855 363 l cp fi np 1855 365 m 1855 365 l 1861 365 l cp fi np 1868 366 m

1873 366 l 1870 365 l cp fi np 1864 367 m 1861 365 l 1862 364 l cp fi

np 1854 367 m 1855 365 l 1861 365 l cp fi np 1865 367 m 1868 366 l 1873 366 l

cp fi np 1852 368 m 1854 367 l 1861 365 l cp fi np 1849 368 m 1852 368 l

1850 367 l cp fi np 1874 368 m 1865 367 l 1873 366 l cp fi np 1863 368 m

1874 368 l 1865 367 l cp fi np 1863 368 m 1865 367 l 1864 367 l cp fi

np 1863 368 m 1864 367 l 1861 365 l cp fi np 1865 371 m 1863 368 l 1874 368 l

cp fi np 1872 371 m 1865 371 l 1874 368 l cp fi np 1872 371 m 1872 371 l

1865 371 l cp fi np 1868 372 m 1872 371 l 1865 371 l cp fi np 1859 372 m

1849 368 l 1852 368 l cp fi np 1859 372 m 1852 368 l 1861 365 l cp fi

np 1861 365 m 1859 372 l 1861 372 l cp fi np 1869 372 m 1868 372 l 1872 371 l

cp fi np 1885 338 m 1890 338 l 1888 338 l cp fi np 1881 339 m 1885 338 l

1890 338 l cp fi np 1893 339 m 1881 339 l 1890 338 l cp fi np 1881 339 m

1893 339 l 1881 339 l cp fi np 1879 339 m 1878 338 l 1877 338 l cp fi

np 1879 339 m 1881 339 l 1893 339 l cp fi np 1888 340 m 1879 339 l 1893 339 l

cp fi np 1888 340 m 1888 340 l 1879 339 l cp fi np 1895 341 m 1888 340 l

1893 339 l cp fi np 1885 341 m 1888 340 l 1879 339 l cp fi np 1891 341 m

1895 341 l 1888 340 l cp fi np 1892 341 m 1891 341 l 1895 341 l cp fi

np 1897 342 m 1892 341 l 1895 341 l cp fi np 1882 342 m 1885 341 l 1879 339 l

cp fi np 1882 342 m 1879 339 l 1877 338 l cp fi np 1881 344 m 1882 342 l

1877 338 l cp fi np 1894 344 m 1897 342 l 1892 341 l cp fi np 1898 344 m

1894 344 l 1897 342 l cp fi np 1894 345 m 1898 344 l 1894 344 l cp fi

np 1879 346 m 1881 344 l 1877 338 l cp fi np 1899 348 m 1894 345 l 1898 344 l

cp fi np 1893 348 m 1899 348 l 1894 345 l cp fi np 1892 349 m 1893 348 l

1899 348 l cp fi np 1877 350 m 1879 346 l 1877 338 l cp fi np 1879 346 m

1877 350 l 1878 350 l cp fi np 1898 350 m 1892 349 l 1899 348 l cp fi

np 1890 350 m 1898 350 l 1892 349 l cp fi np 1887 352 m 1890 350 l 1898 350 l

cp fi np 1897 353 m 1887 352 l 1898 350 l cp fi np 1885 353 m 1897 353 l

1887 352 l cp fi np 1895 355 m 1885 353 l 1897 353 l cp fi np 1881 355 m

1895 355 l 1885 353 l cp fi np 1879 357 m 1881 355 l 1895 355 l cp fi

np 1892 357 m 1879 357 l 1895 355 l cp fi np 1878 358 m 1892 357 l 1879 357 l

cp fi np 1886 359 m 1878 358 l 1892 357 l cp fi np 1877 361 m 1886 359 l

1878 358 l cp fi np 1884 361 m 1877 361 l 1886 359 l cp fi np 1882 363 m

1884 361 l 1877 361 l cp fi np 1877 363 m 1882 363 l 1877 361 l cp fi

np 1882 363 m 1877 363 l 1882 363 l cp fi np 1894 365 m 1896 361 l 1895 361 l

cp fi np 1881 366 m 1882 363 l 1877 363 l cp fi np 1877 366 m 1881 366 l

1877 363 l cp fi np 1881 366 m 1877 366 l 1881 366 l cp fi np 1892 367 m

1894 365 l 1896 361 l cp fi np 1879 369 m 1881 366 l 1877 366 l cp fi

np 1882 369 m 1879 369 l 1881 366 l cp fi np 1883 369 m 1882 369 l 1879 369 l

cp fi np 1879 370 m 1883 369 l 1879 369 l cp fi np 1886 370 m 1879 370 l

1883 369 l cp fi np 1894 371 m 1886 370 l 1879 370 l cp fi np 1894 371 m

1886 370 l 1889 370 l cp fi np 1894 371 m 1889 370 l 1892 368 l cp fi

np 1894 371 m 1892 368 l 1892 367 l cp fi np 1894 371 m 1892 367 l 1896 361 l

cp fi np 1894 371 m 1894 371 l 1896 361 l cp fi np 1882 371 m 1894 371 l

1879 370 l cp fi np 1891 371 m 1882 371 l 1894 371 l cp fi np 1890 372 m

1891 371 l 1882 371 l cp fi np 1885 372 m 1890 372 l 1882 371 l cp fi

np 1895 372 m 1894 371 l 1896 361 l cp fi np 1896 361 m 1895 372 l 1896 372 l

cp fi np 1887 372 m 1885 372 l 1890 372 l cp fi np 1561 638 m 1561 638 l

1539 638 l cp fi np 1565 638 m 1561 638 l 1539 638 l cp fi np 1568 639 m

1565 638 l 1539 638 l cp fi np 1539 640 m 1568 639 l 1539 638 l cp fi

np 1539 640 m 1539 640 l 1541 640 l cp fi np 1541 640 m 1539 640 l 1568 639 l

cp fi np 1572 640 m 1541 640 l 1568 639 l cp fi np 1544 640 m 1572 640 l

1541 640 l cp fi np 1561 641 m 1544�¡�À�à 640 l 1572 640 l cp fi np 1560 641 m

1561 641 l 1544 640 l cp fi np 1575 641 m 1561 641 l 1572 640 l cp fi

np 1564 641 m 1575 641 l 1561 641 l cp fi np 1557 641 m 1560 641 l 1544 640 l

cp fi np 1545 642 m 1557 641 l 1544 640 l cp fi np 1553 642 m 1545 642 l

1557 641 l cp fi np 1567 642 m 1564 641 l 1575 641 l cp fi np 1577 642 m

1567 642 l 1575 641 l cp fi np 1570 643 m 1577 642 l 1567 642 l cp fi

np 1580 644 m 1570 643 l 1577 642 l cp fi np 1546 644 m 1553 642 l 1545 642 l

cp fi np 1572 645 m 1580 644 l 1570 643 l cp fi np 1582 646 m 1572 645 l

1580 644 l cp fi np 1574 647 m 1582 646 l 1572 645 l cp fi np 1546 647 m

1546 644 l 1553 642 l cp fi np 1583 647 m 1574 647 l 1582 646 l cp fi

np 1576 649 m 1583 647 l 1574 647 l cp fi np 1585 650 m 1576 649 l 1583 647 l

cp fi np 1578 652 m 1585 650 l 1576 649 l cp fi np 1586 653 m 1578 652 l

1585 650 l cp fi np 1579 654 m 1586 653 l 1578 652 l cp fi np 1587 656 m

1579 654 l 1586 653 l cp fi np 1579 658 m 1587 656 l 1579 654 l cp fi

np 1587 659 m 1579 658 l 1587 656 l cp fi np 1580 661 m 1587 659 l 1579 658 l

cp fi np 1580 662 m 1580 661 l 1587 659 l cp fi np 1588 663 m 1580 662 l

1587 659 l cp fi np 1588 663 m 1588 663 l 1580 662 l cp fi np 1579 666 m

1588 663 l 1580 662 l cp fi np 1587 667 m 1579 666 l 1588 663 l cp fi

np 1579 669 m 1587 667 l 1579 666 l cp fi np 1587 670 m 1579 669 l 1587 667 l

cp fi np 1578 672 m 1587 670 l 1579 669 l cp fi np 1586 673 m 1578 672 l

1587 670 l cp fi np 1576 675 m 1586 673 l 1578 672 l cp fi np 1584 676 m

1576 675 l 1586 673 l cp fi np 1575 677 m 1584 676 l 1576 675 l cp fi

np 1546 678 m 1546 647 l 1553 642 l cp fi np 1574 678 m 1575 677 l 1584 676 l

cp fi np 1583 678 m 1574 678 l 1584 676 l cp fi np 1572 680 m 1583 678 l

1574 678 l cp fi np 1581 680 m 1572 680 l 1583 678 l cp fi np 1569 682 m

1581 680 l 1572 680 l cp fi np 1546 682 m 1546 678 l 1553 642 l cp fi

np 1578 682 m 1569 682 l 1581 680 l cp fi np 1553 683 m 1546 682 l 1553 642 l

cp fi np 1554 683 m 1553 683 l 1546 682 l cp fi np 1566 683 m 1578 682 l

1569 682 l cp fi np 1557 683 m 1554 683 l 1546 682 l cp fi np 1545 683 m

1557 683 l 1546 682 l cp fi np 1563 683 m 1566 683 l 1578 682 l cp fi

np 1560 684 m 1545 683 l 1557 683 l cp fi np 1575 684 m 1560 684 l 1563 683 l

cp fi np 1575 684 m 1563 683 l 1578 682 l cp fi np 1575 684 m 1575 684 l

1560 684 l cp fi np 1575 684 m 1560 684 l 1545 683 l cp fi np 1573 685 m

1575 684 l 1545 683 l cp fi np 1543 685 m 1573 685 l 1545 683 l cp fi

np 1541 685 m 1543 685 l 1573 685 l cp fi np 1570 685 m 1539 685 l 1541 685 l

cp fi np 1570 685 m 1541 685 l 1573 685 l cp fi np 1567 686 m 1570 685 l

1539 685 l cp fi np 1563 686 m 1567 686 l 1539 685 l cp fi np 1539 686 m

1563 686 l 1539 685 l cp fi np 1563 686 m 1539 686 l 1559 686 l cp fi

np 1591 640 m 1608 638 l 1591 638 l cp fi np 1608 640 m 1591 640 l 1608 638 l

cp fi np 1608 640 m 1608 640 l 1591 640 l cp fi np 1595 640 m 1608 640 l

1591 640 l cp fi np 1605 640 m 1595 640 l 1608 640 l cp fi np 1595 640 m

1605 640 l 1595 640 l cp fi np 1603 642 m 1595 640 l 1605 640 l cp fi

np 1596 642 m 1603 642 l 1595 640 l cp fi np 1603 642 m 1596 642 l 1603 642 l

cp fi np 1596 645 m 1603 642 l 1596 642 l cp fi np 1596 646 m 1596 645 l

1603 642 l cp fi np 1602 646 m 1596 646 l 1603 642 l cp fi np 1596 658 m

1602 646 l 1596 646 l cp fi np 1602 661 m 1596 658 l 1602 646 l cp fi

np 1596 663 m 1602 661 l 1596 658 l cp fi np 1604 664 m 1596 663 l 1602 661 l

cp fi np 1602 664 m 1604 664 l 1596 663 l cp fi np 1596 665 m 1602 664 l

1596 663 l cp fi np 1596 665 m 1596 665 l 1602 664 l cp fi np 1609 666 m

1614 665 l 1612 664 l cp fi np 1605 666 m 1602 664 l 1604 664 l cp fi

np 1595 666 m 1596 665 l 1602 664 l cp fi np 1607 667 m 1609 666 l 1614 665 l

cp fi np 1594 667 m 1595 666 l 1602 664 l cp fi np 1591 668 m 1594 667 l

1591 666 l cp fi np 1615 668 m 1607 667 l 1614 665 l cp fi np 1604 668 m

1615 668 l 1607 667 l cp fi np 1604 668 m 1607 667 l 1605 666 l cp fi

np 1604 668 m 1605 666 l 1602 664 l cp fi np 1607 670 m 1604 668 l 1615 668 l

c�¡�À�àp fi np 1614 671 m 1607 670 l 1615 668 l cp fi np 1614 671 m 1614 671 l

1607 670 l cp fi np 1609 671 m 1614 671 l 1607 670 l cp fi np 1601 672 m

1591 668 l 1594 667 l cp fi np 1601 672 m 1594 667 l 1602 664 l cp fi

np 1602 664 m 1601 672 l 1602 672 l cp fi np 1611 672 m 1609 671 l 1614 671 l

cp fi np 1633 640 m 1633 638 l 1617 638 l cp fi np 1617 640 m 1633 640 l

1617 638 l cp fi np 1620 640 m 1617 640 l 1633 640 l cp fi np 1630 640 m

1620 640 l 1633 640 l cp fi np 1622 642 m 1630 640 l 1620 640 l cp fi

np 1629 642 m 1622 642 l 1630 640 l cp fi np 1628 642 m 1629 642 l 1622 642 l

cp fi np 1622 644 m 1628 642 l 1622 642 l cp fi np 1628 646 m 1622 644 l

1628 642 l cp fi np 1622 646 m 1628 646 l 1622 644 l cp fi np 1622 658 m

1622 646 l 1628 646 l cp fi np 1622 662 m 1622 658 l 1628 646 l cp fi

np 1622 665 m 1622 662 l 1628 646 l cp fi np 1622 665 m 1622 665 l 1628 646 l

cp fi np 1617 668 m 1620 667 l 1617 666 l cp fi np 1626 672 m 1617 668 l

1620 667 l cp fi np 1626 672 m 1620 667 l 1621 667 l cp fi np 1626 672 m

1621 667 l 1622 665 l cp fi np 1626 672 m 1622 665 l 1628 646 l cp fi

np 1628 646 m 1626 672 l 1628 672 l cp fi np 1628 683 m 1623 683 l 1625 681 l

cp fi np 1622 685 m 1628 683 l 1623 683 l cp fi np 1629 685 m 1622 685 l

1628 683 l cp fi np 1628 688 m 1629 685 l 1622 685 l cp fi np 1623 688 m

1628 688 l 1622 685 l cp fi np 1625 689 m 1623 688 l 1628 688 l cp fi

np 1653 640 m 1653 638 l 1638 638 l cp fi np 1638 640 m 1653 640 l 1638 638 l

cp fi np 1653 640 m 1638 640 l 1653 640 l cp fi np 1641 640 m 1653 640 l

1638 640 l cp fi np 1650 640 m 1641 640 l 1653 640 l cp fi np 1642 642 m

1650 640 l 1641 640 l cp fi np 1649 642 m 1642 642 l 1650 640 l cp fi

np 1648 642 m 1649 642 l 1642 642 l cp fi np 1642 644 m 1648 642 l 1642 642 l

cp fi np 1648 646 m 1642 644 l 1648 642 l cp fi np 1642 646 m 1648 646 l

1642 644 l cp fi np 1642 675 m 1642 646 l 1648 646 l cp fi np 1642 679 m

1642 675 l 1648 646 l cp fi np 1642 682 m 1642 679 l 1648 646 l cp fi

np 1637 685 m 1640 684 l 1638 683 l cp fi np 1647 689 m 1637 685 l 1640 684 l

cp fi np 1647 689 m 1640 684 l 1641 684 l cp fi np 1647 689 m 1641 684 l

1642 682 l cp fi np 1647 689 m 1642 682 l 1642 682 l cp fi np 1647 689 m

1642 682 l 1648 646 l cp fi np 1648 646 m 1647 689 l 1648 689 l cp fi

np 1673 624 m 1690 623 l 1673 623 l cp fi np 1673 624 m 1673 624 l 1674 624 l

cp fi np 1674 624 m 1673 624 l 1690 623 l cp fi np 1690 624 m 1674 624 l

1690 623 l cp fi np 1689 624 m 1690 624 l 1674 624 l cp fi np 1686 625 m

1689 624 l 1674 624 l cp fi np 1677 625 m 1686 625 l 1674 624 l cp fi

np 1677 625 m 1677 625 l 1686 625 l cp fi np 1685 626 m 1677 625 l 1686 625 l

cp fi np 1678 626 m 1685 626 l 1677 625 l cp fi np 1685 627 m 1678 626 l

1685 626 l cp fi np 1678 629 m 1685 627 l 1678 626 l cp fi np 1684 630 m

1678 629 l 1685 627 l cp fi np 1678 630 m 1684 630 l 1678 629 l cp fi

np 1689 638 m 1694 637 l 1692 637 l cp fi np 1687 638 m 1689 638 l 1694 637 l

cp fi np 1697 638 m 1687 638 l 1694 637 l cp fi np 1692 639 m 1697 638 l

1687 638 l cp fi np 1700 640 m 1692 639 l 1697 638 l cp fi np 1690 640 m

1692 639 l 1687 638 l cp fi np 1685 640 m 1690 640 l 1687 638 l cp fi

np 1695 640 m 1700 640 l 1692 639 l cp fi np 1684 640 m 1678 630 l 1684 630 l

cp fi np 1684 640 m 1685 640 l 1690 640 l cp fi np 1687 641 m 1684 640 l

1690 640 l cp fi np 1702 642 m 1695 640 l 1700 640 l cp fi np 1686 642 m

1687 641 l 1684 640 l cp fi np 1698 642 m 1702 642 l 1695 640 l cp fi

np 1698 642 m 1698 642 l 1702 642 l cp fi np 1703 643 m 1698 642 l 1702 642 l

cp fi np 1685 645 m 1686 642 l 1684 640 l cp fi np 1685 645 m 1684 640 l

1678 630 l cp fi np 1699 645 m 1703 643 l 1698 642 l cp fi np 1684 646 m

1685 645 l 1678 630 l cp fi np 1705 646 m 1699 645 l 1703 643 l cp fi

np 1700 648 m 1705 646 l 1699 645 l cp fi np 1706 649 m 1700 648 l 1705 646 l

cp fi np 1684 650 m 1684 646 l 1678 630 l cp fi np 1700 651 m 1706 649 l

1700 648 l cp fi np 1707 652 m 1700 651 l 1706 649 l cp fi np 1701 652 m

1707 652 l 1700 651 l cp fi np 1707 656 m 1�¡�À�à701 652 l 1707 652 l cp fi

np 1707 656 m 1707 656 l 1701 652 l cp fi np 1700 656 m 1707 656 l 1701 652 l

cp fi np 1700 659 m 1700 656 l 1707 656 l cp fi np 1707 659 m 1700 659 l

1707 656 l cp fi np 1678 661 m 1684 650 l 1678 630 l cp fi np 1684 662 m

1678 661 l 1684 650 l cp fi np 1698 662 m 1707 659 l 1700 659 l cp fi

np 1706 663 m 1698 662 l 1707 659 l cp fi np 1697 664 m 1706 663 l 1698 662 l

cp fi np 1684 664 m 1684 662 l 1678 661 l cp fi np 1686 664 m 1684 664 l

1684 662 l cp fi np 1678 665 m 1684 664 l 1678 661 l cp fi np 1678 665 m

1678 665 l 1684 664 l cp fi np 1705 665 m 1697 664 l 1706 663 l cp fi

np 1689 666 m 1686 664 l 1684 664 l cp fi np 1689 666 m 1689 666 l 1684 664 l

cp fi np 1695 666 m 1705 665 l 1697 664 l cp fi np 1677 666 m 1678 665 l

1684 664 l cp fi np 1692 667 m 1695 666 l 1705 665 l cp fi np 1686 667 m

1692 667 l 1689 666 l cp fi np 1686 667 m 1689 666 l 1684 664 l cp fi

np 1673 667 m 1676 667 l 1673 666 l cp fi np 1703 668 m 1686 667 l 1692 667 l

cp fi np 1703 668 m 1692 667 l 1705 665 l cp fi np 1688 669 m 1703 668 l

1686 667 l cp fi np 1701 670 m 1688 669 l 1703 668 l cp fi np 1689 670 m

1701 670 l 1688 669 l cp fi np 1698 671 m 1689 670 l 1701 670 l cp fi

np 1692 671 m 1698 671 l 1689 670 l cp fi np 1683 672 m 1673 667 l 1676 667 l

cp fi np 1683 672 m 1676 667 l 1677 666 l cp fi np 1683 672 m 1677 666 l

1684 664 l cp fi np 1684 664 m 1683 672 l 1684 672 l cp fi np 1695 672 m

1692 671 l 1698 671 l cp fi np 1728 640 m 1728 638 l 1712 638 l cp fi

np 1712 640 m 1728 640 l 1712 638 l cp fi np 1715 640 m 1712 640 l 1728 640 l

cp fi np 1725 640 m 1715 640 l 1728 640 l cp fi np 1716 642 m 1725 640 l

1715 640 l cp fi np 1723 642 m 1716 642 l 1725 640 l cp fi np 1723 642 m

1723 642 l 1716 642 l cp fi np 1717 644 m 1723 642 l 1716 642 l cp fi

np 1723 646 m 1717 644 l 1723 642 l cp fi np 1717 646 m 1723 646 l 1717 644 l

cp fi np 1717 658 m 1717 646 l 1723 646 l cp fi np 1717 662 m 1717 658 l

1723 646 l cp fi np 1717 665 m 1717 662 l 1723 646 l cp fi np 1717 665 m

1717 665 l 1723 646 l cp fi np 1711 668 m 1714 667 l 1712 666 l cp fi

np 1721 672 m 1711 668 l 1714 667 l cp fi np 1721 672 m 1714 667 l 1716 667 l

cp fi np 1721 672 m 1716 667 l 1717 665 l cp fi np 1721 672 m 1717 665 l

1723 646 l cp fi np 1723 646 m 1721 672 l 1723 672 l cp fi np 1722 683 m

1717 683 l 1720 681 l cp fi np 1716 685 m 1722 683 l 1717 683 l cp fi

np 1723 685 m 1716 685 l 1722 683 l cp fi np 1722 688 m 1723 685 l 1716 685 l

cp fi np 1717 688 m 1722 688 l 1716 685 l cp fi np 1720 689 m 1717 688 l

1722 688 l cp fi np 1729 624 m 1746 623 l 1729 623 l cp fi np 1729 624 m

1729 624 l 1730 624 l cp fi np 1730 624 m 1729 624 l 1746 623 l cp fi

np 1746 624 m 1730 624 l 1746 623 l cp fi np 1746 624 m 1746 624 l 1730 624 l

cp fi np 1743 625 m 1746 624 l 1730 624 l cp fi np 1733 625 m 1743 625 l

1730 624 l cp fi np 1733 625 m 1733 625 l 1743 625 l cp fi np 1741 626 m

1733 625 l 1743 625 l cp fi np 1734 626 m 1741 626 l 1733 625 l cp fi

np 1741 627 m 1734 626 l 1741 626 l cp fi np 1735 629 m 1741 627 l 1734 626 l

cp fi np 1741 630 m 1735 629 l 1741 627 l cp fi np 1735 630 m 1741 630 l

1735 629 l cp fi np 1745 638 m 1750 637 l 1748 637 l cp fi np 1744 638 m

1745 638 l 1750 637 l cp fi np 1753 638 m 1744 638 l 1750 637 l cp fi

np 1748 639 m 1753 638 l 1744 638 l cp fi np 1756 640 m 1748 639 l 1753 638 l

cp fi np 1746 640 m 1748 639 l 1744 638 l cp fi np 1741 640 m 1746 640 l

1744 638 l cp fi np 1751 640 m 1756 640 l 1748 639 l cp fi np 1741 640 m

1735 630 l 1741 630 l cp fi np 1741 640 m 1741 640 l 1746 640 l cp fi

np 1743 641 m 1741 640 l 1746 640 l cp fi np 1758 642 m 1751 640 l 1756 640 l

cp fi np 1743 642 m 1743 641 l 1741 640 l cp fi np 1754 642 m 1758 642 l

1751 640 l cp fi np 1754 642 m 1754 642 l 1758 642 l cp fi np 1760 643 m

1754 642 l 1758 642 l cp fi np 1741 645 m 1743 642 l 1741 640 l cp fi

np 1741 645 m 1741 640 l 1735 630 l cp fi np 1756 645 m 1760 643 l 1754 642 l

cp fi np 1741 646 m 1741 645 l 1735 630 l cp fi np 1761 646 m 1756 645 l

1760 643 �¡�À�àl cp fi np 1756 648 m 1761 646 l 1756 645 l cp fi np 1762 649 m

1756 648 l 1761 646 l cp fi np 1741 650 m 1741 646 l 1735 630 l cp fi

np 1757 651 m 1762 649 l 1756 648 l cp fi np 1763 652 m 1757 651 l 1762 649 l

cp fi np 1757 652 m 1763 652 l 1757 651 l cp fi np 1763 656 m 1757 652 l

1763 652 l cp fi np 1763 656 m 1763 656 l 1757 652 l cp fi np 1757 656 m

1763 656 l 1757 652 l cp fi np 1756 659 m 1757 656 l 1763 656 l cp fi

np 1763 659 m 1756 659 l 1763 656 l cp fi np 1735 661 m 1741 650 l 1735 630 l

cp fi np 1741 662 m 1735 661 l 1741 650 l cp fi np 1755 662 m 1763 659 l

1756 659 l cp fi np 1762 663 m 1755 662 l 1763 659 l cp fi np 1754 664 m

1762 663 l 1755 662 l cp fi np 1741 664 m 1741 662 l 1735 661 l cp fi

np 1743 664 m 1741 664 l 1741 662 l cp fi np 1735 665 m 1741 664 l 1735 661 l

cp fi np 1735 665 m 1735 665 l 1741 664 l cp fi np 1761 665 m 1754 664 l

1762 663 l cp fi np 1745 666 m 1743 664 l 1741 664 l cp fi np 1745 666 m

1745 666 l 1741 664 l cp fi np 1751 666 m 1761 665 l 1754 664 l cp fi

np 1734 666 m 1735 665 l 1741 664 l cp fi np 1748 667 m 1751 666 l 1761 665 l

cp fi np 1743 667 m 1748 667 l 1745 666 l cp fi np 1743 667 m 1745 666 l

1741 664 l cp fi np 1729 667 m 1732 667 l 1730 666 l cp fi np 1759 668 m

1743 667 l 1748 667 l cp fi np 1759 668 m 1748 667 l 1761 665 l cp fi

np 1745 669 m 1759 668 l 1743 667 l cp fi np 1757 670 m 1745 669 l 1759 668 l

cp fi np 1746 670 m 1757 670 l 1745 669 l cp fi np 1754 671 m 1746 670 l

1757 670 l cp fi np 1749 671 m 1754 671 l 1746 670 l cp fi np 1739 672 m

1729 667 l 1732 667 l cp fi np 1739 672 m 1732 667 l 1734 666 l cp fi

np 1739 672 m 1734 666 l 1741 664 l cp fi np 1741 664 m 1739 672 l 1741 672 l

cp fi np 1751 672 m 1749 671 l 1754 671 l cp fi np 1779 638 m 1783 637 l

1783 637 l cp fi np 1786 638 m 1779 638 l 1783 637 l cp fi np 1776 639 m

1786 638 l 1779 638 l cp fi np 1789 639 m 1776 639 l 1786 638 l cp fi

np 1774 641 m 1789 639 l 1776 639 l cp fi np 1792 641 m 1774 641 l 1789 639 l

cp fi np 1792 641 m 1792 641 l 1774 641 l cp fi np 1773 642 m 1792 641 l

1774 641 l cp fi np 1785 643 m 1773 642 l 1792 641 l cp fi np 1782 644 m

1785 643 l 1773 642 l cp fi np 1789 644 m 1785 643 l 1792 641 l cp fi

np 1794 644 m 1789 644 l 1792 641 l cp fi np 1771 644 m 1782 644 l 1773 642 l

cp fi np 1791 645 m 1794 644 l 1789 644 l cp fi np 1779 645 m 1771 644 l

1782 644 l cp fi np 1793 647 m 1791 645 l 1794 644 l cp fi np 1795 647 m

1793 647 l 1794 644 l cp fi np 1769 647 m 1779 645 l 1771 644 l cp fi

np 1777 647 m 1769 647 l 1779 645 l cp fi np 1776 649 m 1777 647 l 1769 647 l

cp fi np 1794 650 m 1795 647 l 1793 647 l cp fi np 1796 650 m 1794 650 l

1795 647 l cp fi np 1769 650 m 1776 649 l 1769 647 l cp fi np 1795 651 m

1796 650 l 1794 650 l cp fi np 1774 652 m 1769 650 l 1776 649 l cp fi

np 1768 654 m 1774 652 l 1769 650 l cp fi np 1768 654 m 1768 654 l 1774 652 l

cp fi np 1774 655 m 1768 654 l 1774 652 l cp fi np 1769 658 m 1774 655 l

1768 654 l cp fi np 1773 658 m 1769 658 l 1774 655 l cp fi np 1796 659 m

1796 658 l 1773 658 l cp fi np 1773 661 m 1796 659 l 1773 658 l cp fi

np 1773 661 m 1773 658 l 1769 658 l cp fi np 1796 659 m 1773 661 l 1788 661 l

cp fi np 1769 661 m 1773 661 l 1769 658 l cp fi np 1774 661 m 1769 661 l

1773 661 l cp fi np 1795 663 m 1788 661 l 1796 659 l cp fi np 1770 664 m

1774 661 l 1769 661 l cp fi np 1788 664 m 1795 663 l 1788 661 l cp fi

np 1774 664 m 1770 664 l 1774 661 l cp fi np 1788 665 m 1788 664 l 1795 663 l

cp fi np 1794 666 m 1788 665 l 1795 663 l cp fi np 1772 666 m 1774 664 l

1770 664 l cp fi np 1776 667 m 1772 666 l 1774 664 l cp fi np 1773 667 m

1776 667 l 1772 666 l cp fi np 1786 668 m 1794 666 l 1788 665 l cp fi

np 1785 668 m 1786 668 l 1794 666 l cp fi np 1792 668 m 1785 668 l 1794 666 l

cp fi np 1792 668 m 1792 668 l 1785 668 l cp fi np 1778 669 m 1773 667 l

1776 667 l cp fi np 1782 669 m 1792 668 l 1785 668 l cp fi np 1775 669 m

1781 669 l 1778 669 l cp fi np 1775 669 m 1778 669 l 1773 667 l cp fi

np 1790 670 m 1775 669 l 1781 669 l cp fi np 1790 670 �¡�À�àm 1781 669 l 1782 669 l

cp fi np 1790 670 m 1782 669 l 1792 668 l cp fi np 1778 671 m 1790 670 l

1775 669 l cp fi np 1787 671 m 1778 671 l 1790 670 l cp fi np 1781 672 m

1787 671 l 1778 671 l cp fi np 1783 672 m 1781 672 l 1787 671 l cp fi

np 1810 638 m 1814 637 l 1813 637 l cp fi np 1806 638 m 1810 638 l 1814 637 l

cp fi np 1817 638 m 1806 638 l 1814 637 l cp fi np 1806 638 m 1817 638 l

1806 638 l cp fi np 1804 639 m 1803 638 l 1802 638 l cp fi np 1804 639 m

1806 638 l 1817 638 l cp fi np 1813 639 m 1804 639 l 1817 638 l cp fi

np 1812 639 m 1813 639 l 1804 639 l cp fi np 1820 640 m 1813 639 l 1817 638 l

cp fi np 1809 640 m 1812 639 l 1804 639 l cp fi np 1816 640 m 1820 640 l

1813 639 l cp fi np 1817 641 m 1816 640 l 1820 640 l cp fi np 1822 641 m

1817 641 l 1820 640 l cp fi np 1807 642 m 1809 640 l 1804 639 l cp fi

np 1807 642 m 1804 639 l 1802 638 l cp fi np 1805 643 m 1807 642 l 1802 638 l

cp fi np 1818 644 m 1822 641 l 1817 641 l cp fi np 1823 644 m 1818 644 l

1822 641 l cp fi np 1818 644 m 1823 644 l 1818 644 l cp fi np 1804 646 m

1805 643 l 1802 638 l cp fi np 1824 647 m 1818 644 l 1823 644 l cp fi

np 1817 647 m 1824 647 l 1818 644 l cp fi np 1817 648 m 1817 647 l 1824 647 l

cp fi np 1802 649 m 1804 646 l 1802 638 l cp fi np 1804 646 m 1802 649 l

1803 649 l cp fi np 1823 650 m 1817 648 l 1824 647 l cp fi np 1815 650 m

1823 650 l 1817 648 l cp fi np 1812 652 m 1815 650 l 1823 650 l cp fi

np 1822 652 m 1812 652 l 1823 650 l cp fi np 1810 653 m 1822 652 l 1812 652 l

cp fi np 1820 654 m 1810 653 l 1822 652 l cp fi np 1806 655 m 1820 654 l

1810 653 l cp fi np 1804 656 m 1806 655 l 1820 654 l cp fi np 1816 656 m

1804 656 l 1820 654 l cp fi np 1803 657 m 1816 656 l 1804 656 l cp fi

np 1811 659 m 1803 657 l 1816 656 l cp fi np 1802 660 m 1811 659 l 1803 657 l

cp fi np 1809 660 m 1802 660 l 1811 659 l cp fi np 1807 662 m 1809 660 l

1802 660 l cp fi np 1801 662 m 1807 662 l 1802 660 l cp fi np 1807 662 m

1801 662 l 1807 662 l cp fi np 1819 664 m 1821 661 l 1820 661 l cp fi

np 1806 665 m 1807 662 l 1801 662 l cp fi np 1802 666 m 1806 665 l 1801 662 l

cp fi np 1806 666 m 1802 666 l 1806 665 l cp fi np 1817 667 m 1819 664 l

1821 661 l cp fi np 1804 668 m 1806 666 l 1802 666 l cp fi np 1807 668 m

1804 668 l 1806 666 l cp fi np 1808 669 m 1807 668 l 1804 668 l cp fi

np 1804 669 m 1808 669 l 1804 668 l cp fi np 1811 670 m 1804 669 l 1808 669 l

cp fi np 1818 670 m 1811 670 l 1804 669 l cp fi np 1818 670 m 1811 670 l

1814 669 l cp fi np 1818 670 m 1814 669 l 1817 668 l cp fi np 1818 670 m

1817 668 l 1817 667 l cp fi np 1818 670 m 1817 667 l 1821 661 l cp fi

np 1819 671 m 1818 670 l 1821 661 l cp fi np 1807 671 m 1818 670 l 1804 669 l

cp fi np 1816 671 m 1807 671 l 1818 670 l cp fi np 1814 671 m 1816 671 l

1807 671 l cp fi np 1810 672 m 1814 671 l 1807 671 l cp fi np 1820 672 m

1819 671 l 1821 661 l cp fi np 1821 661 m 1820 672 l 1821 672 l cp fi

np 1811 672 m 1810 672 l 1814 671 l cp fi np 1578 1368 m 1578 1367 l

1557 1367 l cp fi np 1578 1368 m 1578 1368 l 1576 1368 l cp fi np 1576 1368 m

1578 1368 l 1557 1367 l cp fi np 1557 1368 m 1576 1368 l 1557 1367 l cp fi

np 1557 1368 m 1557 1368 l 1559 1368 l cp fi np 1559 1368 m 1557 1368 l

1576 1368 l cp fi np 1574 1368 m 1559 1368 l 1576 1368 l cp fi np 1562 1369 m

1574 1368 l 1559 1368 l cp fi np 1572 1369 m 1562 1369 l 1574 1368 l cp fi

np 1563 1370 m 1572 1369 l 1562 1369 l cp fi np 1571 1371 m 1563 1370 l

1572 1369 l cp fi np 1564 1372 m 1571 1371 l 1563 1370 l cp fi np 1564 1375 m

1564 1372 l 1571 1371 l cp fi np 1571 1375 m 1564 1375 l 1571 1371 l cp fi

np 1576 1388 m 1581 1388 l 1579 1388 l cp fi np 1575 1388 m 1576 1388 l

1581 1388 l cp fi np 1572 1389 m 1575 1388 l 1581 1388 l cp fi np 1585 1389 m

1572 1389 l 1581 1388 l cp fi np 1571 1389 m 1571 1375 l 1564 1375 l cp fi

np 1571 1389 m 1585 1389 l 1572 1389 l cp fi np 1587 1390 m 1571 1389 l

1585 1389 l cp fi np 1577 1390 m 1587 1390 l 1571 1389 l cp fi np 1574 1391 m

1577 1390 l 1571 1389 l cp fi np 1574 1391 m 1574 1391 l 1571 1389 l cp fi

n�¡�À�àp 1580 1391 m 1577 1390 l 1587 1390 l cp fi np 1571 1391 m 1574 1391 l

1571 1389 l cp fi np 1571 1391 m 1571 1389 l 1564 1375 l cp fi np 1590 1392 m

1580 1391 l 1587 1390 l cp fi np 1590 1392 m 1590 1392 l 1580 1391 l cp fi

np 1582 1393 m 1590 1392 l 1580 1391 l cp fi np 1583 1393 m 1582 1393 l

1590 1392 l cp fi np 1592 1395 m 1583 1393 l 1590 1392 l cp fi np 1585 1396 m

1592 1395 l 1583 1393 l cp fi np 1593 1398 m 1585 1396 l 1592 1395 l cp fi

np 1586 1399 m 1593 1398 l 1585 1396 l cp fi np 1586 1401 m 1586 1399 l

1593 1398 l cp fi np 1594 1401 m 1586 1401 l 1593 1398 l cp fi np 1594 1403 m

1594 1401 l 1586 1401 l cp fi np 1585 1404 m 1594 1403 l 1586 1401 l cp fi

np 1593 1406 m 1585 1404 l 1594 1403 l cp fi np 1564 1406 m 1571 1391 l

1564 1375 l cp fi np 1584 1406 m 1593 1406 l 1585 1404 l cp fi np 1591 1409 m

1584 1406 l 1593 1406 l cp fi np 1582 1409 m 1591 1409 l 1584 1406 l cp fi

np 1590 1410 m 1582 1409 l 1591 1409 l cp fi np 1564 1410 m 1564 1406 l

1571 1391 l cp fi np 1581 1410 m 1590 1410 l 1582 1409 l cp fi np 1571 1411 m

1564 1410 l 1571 1391 l cp fi np 1572 1411 m 1571 1411 l 1564 1410 l cp fi

np 1578 1412 m 1581 1410 l 1590 1410 l cp fi np 1563 1412 m 1575 1412 l

1572 1411 l cp fi np 1563 1412 m 1572 1411 l 1564 1410 l cp fi np 1588 1412 m

1563 1412 l 1575 1412 l cp fi np 1588 1412 m 1575 1412 l 1578 1412 l cp fi

np 1588 1412 m 1578 1412 l 1590 1410 l cp fi np 1560 1413 m 1588 1412 l

1563 1412 l cp fi np 1559 1413 m 1560 1413 l 1588 1412 l cp fi np 1585 1413 m

1557 1413 l 1559 1413 l cp fi np 1585 1413 m 1559 1413 l 1588 1412 l cp fi

np 1585 1413 m 1585 1413 l 1557 1413 l cp fi np 1582 1414 m 1585 1413 l

1557 1413 l cp fi np 1579 1414 m 1582 1414 l 1557 1413 l cp fi np 1557 1415 m

1579 1414 l 1557 1413 l cp fi np 1579 1414 m 1557 1415 l 1575 1415 l cp fi

np 1611 1366 m 1616 1366 l 1614 1366 l cp fi np 1619 1366 m 1611 1366 l

1616 1366 l cp fi np 1608 1367 m 1619 1366 l 1611 1366 l cp fi np 1622 1368 m

1608 1367 l 1619 1366 l cp fi np 1616 1368 m 1622 1368 l 1608 1367 l cp fi

np 1615 1368 m 1616 1368 l 1608 1367 l cp fi np 1605 1368 m 1615 1368 l

1608 1367 l cp fi np 1613 1369 m 1605 1368 l 1615 1368 l cp fi np 1619 1369 m

1616 1368 l 1622 1368 l cp fi np 1624 1369 m 1619 1369 l 1622 1368 l cp fi

np 1610 1370 m 1613 1369 l 1605 1368 l cp fi np 1603 1371 m 1610 1370 l

1605 1368 l cp fi np 1621 1371 m 1624 1369 l 1619 1369 l cp fi np 1621 1371 m

1621 1371 l 1624 1369 l cp fi np 1602 1371 m 1603 1371 l 1610 1370 l cp fi

np 1626 1372 m 1621 1371 l 1624 1369 l cp fi np 1622 1373 m 1626 1372 l

1621 1371 l cp fi np 1608 1373 m 1602 1371 l 1610 1370 l cp fi np 1601 1374 m

1608 1373 l 1602 1371 l cp fi np 1628 1375 m 1622 1373 l 1626 1372 l cp fi

np 1607 1376 m 1601 1374 l 1608 1373 l cp fi np 1623 1376 m 1628 1375 l

1622 1373 l cp fi np 1629 1377 m 1623 1376 l 1628 1375 l cp fi np 1599 1377 m

1607 1376 l 1601 1374 l cp fi np 1606 1379 m 1599 1377 l 1607 1376 l cp fi

np 1623 1380 m 1629 1377 l 1623 1376 l cp fi np 1630 1380 m 1623 1380 l

1629 1377 l cp fi np 1599 1380 m 1606 1379 l 1599 1377 l cp fi np 1623 1381 m

1630 1380 l 1623 1380 l cp fi np 1605 1382 m 1599 1380 l 1606 1379 l cp fi

np 1599 1382 m 1605 1382 l 1599 1380 l cp fi np 1630 1383 m 1623 1381 l

1630 1380 l cp fi np 1623 1384 m 1630 1383 l 1623 1381 l cp fi np 1605 1385 m

1599 1382 l 1605 1382 l cp fi np 1630 1386 m 1623 1384 l 1630 1383 l cp fi

np 1599 1386 m 1605 1385 l 1599 1382 l cp fi np 1605 1386 m 1599 1386 l

1605 1385 l cp fi np 1623 1388 m 1630 1386 l 1623 1384 l cp fi np 1629 1389 m

1623 1388 l 1630 1386 l cp fi np 1600 1389 m 1605 1386 l 1599 1386 l cp fi

np 1606 1390 m 1600 1389 l 1605 1386 l cp fi np 1622 1391 m 1629 1389 l

1623 1388 l cp fi np 1601 1391 m 1606 1390 l 1600 1389 l cp fi np 1628 1392 m

1622 1391 l 1629 1389 l cp fi np 1606 1393 m 1601 1391 l 1606 1390 l cp fi

np 1620 1393 m 1628 1392 l 1622 1391 l cp fi np 1620 1394 m 1620 1393 l

1628 1392 l cp fi np 1603 1394 m 1606 1393 l 1601 1391 l cp fi np 1626 1394 m

1620 1394 l 1628 1392 l cp fi np 1607�¡�À�à 1394 m 1603 1394 l 1606 1393 l cp fi

np 1626 1395 m 1626 1394 l 1620 1394 l cp fi np 1617 1397 m 1626 1395 l

1620 1394 l cp fi np 1610 1397 m 1607 1394 l 1603 1394 l cp fi np 1605 1397 m

1610 1397 l 1603 1394 l cp fi np 1610 1397 m 1605 1397 l 1610 1397 l cp fi

np 1623 1397 m 1617 1397 l 1626 1395 l cp fi np 1614 1398 m 1623 1397 l

1617 1397 l cp fi np 1613 1398 m 1610 1397 l 1605 1397 l cp fi np 1613 1398 m

1614 1398 l 1623 1397 l cp fi np 1607 1398 m 1613 1398 l 1605 1397 l cp fi

np 1621 1399 m 1607 1398 l 1613 1398 l cp fi np 1621 1399 m 1613 1398 l

1623 1397 l cp fi np 1610 1399 m 1621 1399 l 1607 1398 l cp fi np 1618 1400 m

1610 1399 l 1621 1399 l cp fi np 1613 1400 m 1618 1400 l 1610 1399 l cp fi

np 1614 1400 m 1613 1400 l 1618 1400 l cp fi np 1651 1374 m 1650 1366 l

1649 1366 l cp fi np 1670 1375 m 1669 1366 l 1667 1366 l cp fi np 1659 1386 m

1651 1374 l 1650 1366 l cp fi np 1659 1386 m 1670 1375 l 1667 1366 l cp fi

np 1658 1389 m 1659 1386 l 1651 1374 l cp fi np 1677 1393 m 1670 1375 l

1669 1366 l cp fi np 1644 1393 m 1651 1374 l 1649 1366 l cp fi np 1638 1393 m

1644 1393 l 1649 1366 l cp fi np 1662 1394 m 1658 1389 l 1659 1386 l cp fi

np 1662 1394 m 1659 1386 l 1670 1375 l cp fi np 1680 1394 m 1677 1393 l

1669 1366 l cp fi np 1680 1394 m 1680 1394 l 1677 1393 l cp fi np 1656 1394 m

1662 1394 l 1658 1389 l cp fi np 1662 1395 m 1656 1394 l 1662 1394 l cp fi

np 1644 1396 m 1638 1393 l 1644 1393 l cp fi np 1677 1396 m 1680 1394 l

1677 1393 l cp fi np 1636 1396 m 1644 1396 l 1638 1393 l cp fi np 1636 1396 m

1636 1396 l 1644 1396 l cp fi np 1682 1396 m 1677 1396 l 1680 1394 l cp fi

np 1663 1397 m 1662 1395 l 1656 1394 l cp fi np 1654 1397 m 1663 1397 l

1656 1394 l cp fi np 1663 1397 m 1654 1397 l 1663 1397 l cp fi np 1644 1397 m

1636 1396 l 1644 1396 l cp fi np 1654 1397 m 1663 1397 l 1654 1397 l cp fi

np 1677 1397 m 1682 1396 l 1677 1396 l cp fi np 1633 1398 m 1644 1397 l

1636 1396 l cp fi np 1674 1398 m 1677 1397 l 1682 1396 l cp fi np 1633 1398 m

1633 1398 l 1644 1397 l cp fi np 1651 1398 m 1654 1397 l 1663 1397 l cp fi

np 1667 1398 m 1651 1398 l 1663 1397 l cp fi np 1647 1398 m 1633 1398 l

1644 1397 l cp fi np 1684 1398 m 1674 1398 l 1682 1396 l cp fi np 1633 1399 m

1647 1398 l 1633 1398 l cp fi np 1647 1398 m 1633 1399 l 1647 1399 l cp fi

np 1651 1399 m 1667 1398 l 1651 1398 l cp fi np 1667 1398 m 1651 1399 l

1667 1399 l cp fi np 1674 1399 m 1684 1398 l 1674 1398 l cp fi np 1684 1398 m

1674 1399 l 1684 1399 l cp fi np 1699 1366 m 1702 1366 l 1702 1366 l cp fi

np 1705 1366 m 1699 1366 l 1702 1366 l cp fi np 1696 1367 m 1705 1366 l

1699 1366 l cp fi np 1708 1367 m 1696 1367 l 1705 1366 l cp fi np 1693 1369 m

1708 1367 l 1696 1367 l cp fi np 1711 1370 m 1693 1369 l 1708 1367 l cp fi

np 1711 1370 m 1711 1370 l 1693 1369 l cp fi np 1692 1370 m 1711 1370 l

1693 1369 l cp fi np 1704 1371 m 1692 1370 l 1711 1370 l cp fi np 1701 1372 m

1704 1371 l 1692 1370 l cp fi np 1708 1372 m 1704 1371 l 1711 1370 l cp fi

np 1713 1372 m 1708 1372 l 1711 1370 l cp fi np 1690 1373 m 1701 1372 l

1692 1370 l cp fi np 1710 1373 m 1713 1372 l 1708 1372 l cp fi np 1699 1373 m

1690 1373 l 1701 1372 l cp fi np 1712 1375 m 1710 1373 l 1713 1372 l cp fi

np 1714 1375 m 1712 1375 l 1713 1372 l cp fi np 1689 1375 m 1699 1373 l

1690 1373 l cp fi np 1696 1375 m 1689 1375 l 1699 1373 l cp fi np 1695 1377 m

1696 1375 l 1689 1375 l cp fi np 1714 1378 m 1714 1375 l 1712 1375 l cp fi

np 1715 1378 m 1714 1378 l 1714 1375 l cp fi np 1688 1378 m 1695 1377 l

1689 1375 l cp fi np 1714 1379 m 1715 1378 l 1714 1378 l cp fi np 1694 1380 m

1688 1378 l 1695 1377 l cp fi np 1688 1382 m 1694 1380 l 1688 1378 l cp fi

np 1688 1382 m 1688 1382 l 1694 1380 l cp fi np 1693 1383 m 1688 1382 l

1694 1380 l cp fi np 1688 1386 m 1693 1383 l 1688 1382 l cp fi np 1693 1387 m

1688 1386 l 1693 1383 l cp fi np 1715 1388 m 1715 1387 l 1693 1387 l cp fi

np 1693 1389 m 1715 1388 l 1693 1387 l cp fi np 1693 1389 m 1693 1387 l

1688 1386 l cp fi np 1715 1388 m 1693 1389 l 1708 1389 l cp fi np 1688 1389 �¡�À�àm

1693 1389 l 1688 1386 l cp fi np 1693 1390 m 1688 1389 l 1693 1389 l cp fi

np 1714 1391 m 1708 1389 l 1715 1388 l cp fi np 1690 1392 m 1693 1390 l

1688 1389 l cp fi np 1707 1392 m 1714 1391 l 1708 1389 l cp fi np 1694 1393 m

1690 1392 l 1693 1390 l cp fi np 1707 1393 m 1707 1392 l 1714 1391 l cp fi

np 1713 1394 m 1707 1393 l 1714 1391 l cp fi np 1691 1395 m 1694 1393 l

1690 1392 l cp fi np 1695 1395 m 1691 1395 l 1694 1393 l cp fi np 1692 1395 m

1695 1395 l 1691 1395 l cp fi np 1705 1396 m 1713 1394 l 1707 1393 l cp fi

np 1704 1396 m 1705 1396 l 1713 1394 l cp fi np 1712 1396 m 1704 1396 l

1713 1394 l cp fi np 1711 1397 m 1712 1396 l 1704 1396 l cp fi np 1698 1397 m

1692 1395 l 1695 1395 l cp fi np 1701 1397 m 1711 1397 l 1704 1396 l cp fi

np 1694 1398 m 1701 1397 l 1698 1397 l cp fi np 1694 1398 m 1698 1397 l

1692 1395 l cp fi np 1709 1398 m 1694 1398 l 1701 1397 l cp fi np 1709 1398 m

1701 1397 l 1701 1397 l cp fi np 1709 1398 m 1701 1397 l 1711 1397 l cp fi

np 1697 1399 m 1709 1398 l 1694 1398 l cp fi np 1706 1400 m 1697 1399 l

1709 1398 l cp fi np 1700 1400 m 1706 1400 l 1697 1399 l cp fi np 1703 1400 m

1700 1400 l 1706 1400 l cp fi np 1718 1368 m 1734 1367 l 1718 1367 l cp fi

np 1734 1368 m 1718 1368 l 1734 1367 l cp fi np 1734 1368 m 1734 1368 l

1718 1368 l cp fi np 1721 1368 m 1734 1368 l 1718 1368 l cp fi np 1731 1368 m

1721 1368 l 1734 1368 l cp fi np 1722 1369 m 1731 1368 l 1721 1368 l cp fi

np 1730 1370 m 1722 1369 l 1731 1368 l cp fi np 1723 1370 m 1730 1370 l

1722 1369 l cp fi np 1729 1371 m 1723 1370 l 1730 1370 l cp fi np 1723 1374 m

1729 1371 l 1723 1370 l cp fi np 1723 1374 m 1723 1374 l 1729 1371 l cp fi

np 1729 1374 m 1723 1374 l 1729 1371 l cp fi np 1723 1386 m 1729 1374 l

1723 1374 l cp fi np 1729 1390 m 1723 1386 l 1729 1374 l cp fi np 1723 1391 m

1729 1390 l 1723 1386 l cp fi np 1730 1392 m 1723 1391 l 1729 1390 l cp fi

np 1729 1393 m 1730 1392 l 1723 1391 l cp fi np 1723 1393 m 1729 1393 l

1723 1391 l cp fi np 1723 1393 m 1723 1393 l 1729 1393 l cp fi np 1736 1394 m

1741 1394 l 1739 1393 l cp fi np 1732 1394 m 1729 1393 l 1730 1392 l cp fi

np 1722 1395 m 1723 1393 l 1729 1393 l cp fi np 1734 1395 m 1736 1394 l

1741 1394 l cp fi np 1720 1395 m 1722 1395 l 1729 1393 l cp fi np 1718 1396 m

1720 1395 l 1718 1395 l cp fi np 1742 1396 m 1734 1395 l 1741 1394 l cp fi

np 1731 1396 m 1742 1396 l 1734 1395 l cp fi np 1731 1396 m 1734 1395 l

1732 1394 l cp fi np 1731 1396 m 1732 1394 l 1729 1393 l cp fi np 1733 1398 m

1731 1396 l 1742 1396 l cp fi np 1740 1399 m 1733 1398 l 1742 1396 l cp fi

np 1740 1399 m 1740 1399 l 1733 1398 l cp fi np 1736 1400 m 1740 1399 l

1733 1398 l cp fi np 1727 1400 m 1718 1396 l 1720 1395 l cp fi np 1727 1400 m

1720 1395 l 1729 1393 l cp fi np 1729 1393 m 1727 1400 l 1729 1400 l cp fi

np 1737 1400 m 1736 1400 l 1740 1399 l cp fi np 1770 1366 m 1775 1366 l

1773 1366 l cp fi np 1778 1367 m 1770 1366 l 1775 1366 l cp fi np 1768 1367 m

1778 1367 l 1770 1366 l cp fi np 1779 1367 m 1768 1367 l 1778 1367 l cp fi

np 1781 1369 m 1779 1367 l 1768 1367 l cp fi np 1796 1370 m 1786 1366 l

1784 1366 l cp fi np 1766 1370 m 1781 1369 l 1768 1367 l cp fi np 1776 1370 m

1766 1370 l 1781 1369 l cp fi np 1775 1370 m 1776 1370 l 1766 1370 l cp fi

np 1793 1370 m 1796 1370 l 1784 1366 l cp fi np 1791 1371 m 1793 1370 l

1784 1366 l cp fi np 1779 1371 m 1776 1370 l 1781 1369 l cp fi np 1795 1371 m

1793 1370 l 1796 1370 l cp fi np 1780 1371 m 1779 1371 l 1781 1369 l cp fi

np 1766 1371 m 1775 1370 l 1766 1370 l cp fi np 1772 1371 m 1766 1371 l

1775 1370 l cp fi np 1784 1372 m 1780 1371 l 1781 1369 l cp fi np 1784 1372 m

1791 1371 l 1784 1366 l cp fi np 1790 1372 m 1784 1372 l 1791 1371 l cp fi

np 1782 1373 m 1790 1372 l 1784 1372 l cp fi np 1782 1373 m 1784 1372 l

1780 1371 l cp fi np 1790 1373 m 1782 1373 l 1790 1372 l cp fi np 1771 1373 m

1772 1371 l 1766 1371 l cp fi np 1765 1374 m 1771 1373 l 1766 1371 l cp fi

np 1784 1375 m 1790 1373 l 1782 1373 l cp fi np 1790 1375 m 1784 1375 l

1790 1373 l cp fi np 1771 1377 m 176�¡�À�à5 1374 l 1771 1373 l cp fi np 1765 1378 m

1771 1377 l 1765 1374 l cp fi np 1765 1378 m 1765 1378 l 1771 1377 l cp fi

np 1790 1379 m 1790 1375 l 1784 1375 l cp fi np 1765 1393 m 1765 1378 l

1771 1377 l cp fi np 1784 1393 m 1790 1379 l 1784 1375 l cp fi np 1764 1396 m

1765 1393 l 1771 1377 l cp fi np 1784 1396 m 1784 1393 l 1790 1379 l cp fi

np 1779 1399 m 1779 1398 l 1781 1398 l cp fi np 1779 1399 m 1781 1398 l

1783 1397 l cp fi np 1783 1397 m 1779 1399 l 1790 1399 l cp fi np 1790 1399 m

1783 1397 l 1784 1396 l cp fi np 1790 1399 m 1784 1396 l 1790 1379 l cp fi

np 1759 1399 m 1760 1398 l 1759 1398 l cp fi np 1760 1398 m 1759 1399 l

1771 1399 l cp fi np 1771 1399 m 1760 1398 l 1763 1397 l cp fi np 1771 1399 m

1763 1397 l 1764 1396 l cp fi np 1771 1399 m 1764 1396 l 1771 1377 l cp fi

np 1797 1368 m 1813 1367 l 1797 1367 l cp fi np 1797 1368 m 1797 1368 l

1797 1368 l cp fi np 1797 1368 m 1797 1368 l 1813 1367 l cp fi np 1816 1368 m

1832 1367 l 1816 1367 l cp fi np 1816 1368 m 1816 1368 l 1816 1368 l cp fi

np 1816 1368 m 1816 1368 l 1832 1367 l cp fi np 1813 1368 m 1797 1368 l

1813 1367 l cp fi np 1832 1368 m 1816 1368 l 1832 1367 l cp fi np 1812 1368 m

1813 1368 l 1797 1368 l cp fi np 1809 1368 m 1812 1368 l 1797 1368 l cp fi

np 1828 1368 m 1832 1368 l 1816 1368 l cp fi np 1819 1369 m 1828 1368 l

1816 1368 l cp fi np 1819 1369 m 1819 1369 l 1828 1368 l cp fi np 1800 1369 m

1809 1368 l 1797 1368 l cp fi np 1801 1369 m 1800 1369 l 1809 1368 l cp fi

np 1827 1370 m 1819 1369 l 1828 1368 l cp fi np 1808 1370 m 1801 1369 l

1809 1368 l cp fi np 1808 1370 m 1808 1370 l 1801 1369 l cp fi np 1827 1370 m

1827 1370 l 1819 1369 l cp fi np 1821 1371 m 1827 1370 l 1819 1369 l cp fi

np 1801 1372 m 1808 1370 l 1801 1369 l cp fi np 1821 1374 m 1821 1371 l

1827 1370 l cp fi np 1827 1374 m 1821 1374 l 1827 1370 l cp fi np 1821 1374 m

1827 1374 l 1821 1374 l cp fi np 1802 1374 m 1801 1372 l 1808 1370 l cp fi

np 1807 1374 m 1802 1374 l 1808 1370 l cp fi np 1802 1386 m 1807 1374 l

1802 1374 l cp fi np 1821 1387 m 1821 1374 l 1827 1374 l cp fi np 1827 1388 m

1821 1387 l 1827 1374 l cp fi np 1827 1388 m 1827 1388 l 1821 1387 l cp fi

np 1801 1390 m 1802 1386 l 1807 1374 l cp fi np 1820 1391 m 1827 1388 l

1821 1387 l cp fi np 1807 1391 m 1801 1390 l 1807 1374 l cp fi np 1808 1391 m

1807 1391 l 1801 1390 l cp fi np 1826 1392 m 1820 1391 l 1827 1388 l cp fi

np 1801 1393 m 1808 1391 l 1801 1390 l cp fi np 1801 1393 m 1801 1393 l

1808 1391 l cp fi np 1807 1393 m 1801 1393 l 1808 1391 l cp fi np 1820 1394 m

1826 1392 l 1820 1391 l cp fi np 1820 1394 m 1820 1394 l 1826 1392 l cp fi

np 1810 1394 m 1807 1393 l 1808 1391 l cp fi np 1826 1394 m 1820 1394 l

1826 1392 l cp fi np 1800 1395 m 1807 1393 l 1801 1393 l cp fi np 1813 1395 m

1810 1394 l 1807 1393 l cp fi np 1799 1395 m 1800 1395 l 1807 1393 l cp fi

np 1817 1395 m 1826 1394 l 1820 1394 l cp fi np 1796 1396 m 1799 1395 l

1797 1395 l cp fi np 1810 1396 m 1816 1396 l 1813 1395 l cp fi np 1810 1396 m

1813 1395 l 1807 1393 l cp fi np 1825 1396 m 1810 1396 l 1816 1396 l cp fi

np 1825 1396 m 1816 1396 l 1817 1395 l cp fi np 1825 1396 m 1817 1395 l

1826 1394 l cp fi np 1813 1398 m 1825 1396 l 1810 1396 l cp fi np 1823 1399 m

1813 1398 l 1825 1396 l cp fi np 1821 1399 m 1823 1399 l 1813 1398 l cp fi

np 1815 1399 m 1821 1399 l 1813 1398 l cp fi np 1818 1400 m 1815 1399 l

1821 1399 l cp fi np 1806 1400 m 1796 1396 l 1799 1395 l cp fi np 1806 1400 m

1799 1395 l 1807 1393 l cp fi np 1807 1393 m 1806 1400 l 1807 1400 l cp fi

np 1818 1400 m 1818 1400 l 1821 1399 l cp fi np 1850 1368 m 1850 1367 l

1835 1367 l cp fi np 1835 1368 m 1850 1368 l 1835 1367 l cp fi np 1838 1368 m

1835 1368 l 1850 1368 l cp fi np 1847 1368 m 1838 1368 l 1850 1368 l cp fi

np 1839 1370 m 1847 1368 l 1838 1368 l cp fi np 1846 1370 m 1839 1370 l

1847 1368 l cp fi np 1846 1370 m 1846 1370 l 1839 1370 l cp fi np 1839 1373 m

1846 1370 l 1839 1370 l cp fi np 1845 1374 m 1839 1373 l 1846 1370 l cp fi

np 1839 1374 m 1845 1374 l 1839 1373 l cp fi np 1839 1386 m 1839 1374�¡�À�à l

1845 1374 l cp fi np 1839 1391 m 1839 1386 l 1845 1374 l cp fi np 1839 1393 m

1839 1391 l 1845 1374 l cp fi np 1839 1393 m 1839 1393 l 1845 1374 l cp fi

np 1834 1396 m 1837 1395 l 1835 1395 l cp fi np 1844 1400 m 1834 1396 l

1837 1395 l cp fi np 1844 1400 m 1837 1395 l 1838 1395 l cp fi np 1844 1400 m

1838 1395 l 1839 1393 l cp fi np 1844 1400 m 1839 1393 l 1845 1374 l cp fi

np 1845 1374 m 1844 1400 l 1845 1400 l cp fi np 1845 1411 m 1840 1411 l

1842 1410 l cp fi np 1839 1413 m 1845 1411 l 1840 1411 l cp fi np 1846 1413 m

1839 1413 l 1845 1411 l cp fi np 1845 1416 m 1846 1413 l 1839 1413 l cp fi

np 1840 1416 m 1845 1416 l 1839 1413 l cp fi np 1842 1417 m 1840 1416 l

1845 1416 l cp fi np 1861 1367 m 1866 1366 l 1864 1366 l cp fi np 1861 1367 m

1861 1367 l 1866 1366 l cp fi np 1869 1368 m 1861 1367 l 1866 1366 l cp fi

np 1859 1369 m 1869 1368 l 1861 1367 l cp fi np 1859 1370 m 1859 1369 l

1869 1368 l cp fi np 1871 1370 m 1859 1370 l 1869 1368 l cp fi np 1867 1370 m

1871 1370 l 1859 1370 l cp fi np 1869 1371 m 1867 1370 l 1871 1370 l cp fi

np 1865 1371 m 1867 1370 l 1859 1370 l cp fi np 1864 1372 m 1865 1371 l

1859 1370 l cp fi np 1858 1372 m 1864 1372 l 1859 1370 l cp fi np 1871 1373 m

1869 1371 l 1871 1370 l cp fi np 1871 1370 m 1871 1373 l 1872 1373 l cp fi

np 1858 1375 m 1858 1372 l 1864 1372 l cp fi np 1864 1375 m 1858 1375 l

1864 1372 l cp fi np 1858 1397 m 1864 1375 l 1858 1375 l cp fi np 1864 1397 m

1853 1397 l 1858 1397 l cp fi np 1864 1397 m 1858 1397 l 1864 1375 l cp fi

np 1853 1398 m 1871 1397 l 1864 1397 l cp fi np 1853 1398 m 1864 1397 l

1853 1397 l cp fi np 1871 1399 m 1853 1398 l 1871 1397 l cp fi np 1871 1399 m

1871 1399 l 1864 1399 l cp fi np 1864 1399 m 1871 1399 l 1853 1398 l cp fi

np 1855 1399 m 1864 1399 l 1853 1398 l cp fi np 1857 1400 m 1855 1399 l

1864 1399 l cp fi np 1859 1403 m 1857 1400 l 1864 1399 l cp fi np 1860 1405 m

1859 1403 l 1864 1399 l cp fi np 1862 1407 m 1860 1405 l 1864 1399 l cp fi

np 1863 1410 m 1862 1407 l 1864 1399 l cp fi np 1864 1399 m 1863 1410 l

1864 1410 l cp fi np 1402 2297 m 1402 2296 l 1381 2296 l cp fi np 1402 2297 m

1402 2297 l 1400 2297 l cp fi np 1400 2297 m 1402 2297 l 1381 2296 l cp fi

np 1373 2297 m 1373 2296 l 1352 2296 l cp fi np 1373 2297 m 1373 2297 l

1371 2297 l cp fi np 1371 2297 m 1373 2297 l 1352 2296 l cp fi np 1352 2297 m

1371 2297 l 1352 2296 l cp fi np 1352 2297 m 1352 2297 l 1354 2297 l cp fi

np 1354 2297 m 1352 2297 l 1371 2297 l cp fi np 1381 2297 m 1400 2297 l

1381 2296 l cp fi np 1381 2297 m 1381 2297 l 1383 2297 l cp fi np 1383 2297 m

1381 2297 l 1400 2297 l cp fi np 1371 2297 m 1354 2297 l 1371 2297 l cp fi

np 1400 2297 m 1383 2297 l 1400 2297 l cp fi np 1357 2298 m 1371 2297 l

1354 2297 l cp fi np 1386 2298 m 1400 2297 l 1383 2297 l cp fi np 1368 2298 m

1357 2298 l 1371 2297 l cp fi np 1397 2298 m 1386 2298 l 1400 2297 l cp fi

np 1387 2299 m 1397 2298 l 1386 2298 l cp fi np 1358 2299 m 1368 2298 l

1357 2298 l cp fi np 1396 2300 m 1387 2299 l 1397 2298 l cp fi np 1367 2300 m

1358 2299 l 1368 2298 l cp fi np 1366 2301 m 1367 2300 l 1358 2299 l cp fi

np 1395 2301 m 1396 2300 l 1387 2299 l cp fi np 1388 2301 m 1395 2301 l

1387 2299 l cp fi np 1359 2301 m 1366 2301 l 1358 2299 l cp fi np 1366 2305 m

1359 2301 l 1366 2301 l cp fi np 1395 2305 m 1388 2301 l 1395 2301 l cp fi

np 1359 2305 m 1366 2305 l 1359 2301 l cp fi np 1388 2305 m 1395 2305 l

1388 2301 l cp fi np 1366 2319 m 1359 2305 l 1366 2305 l cp fi np 1388 2319 m

1388 2305 l 1395 2305 l cp fi np 1366 2322 m 1388 2319 l 1366 2319 l cp fi

np 1366 2322 m 1366 2319 l 1359 2305 l cp fi np 1388 2319 m 1366 2322 l

1388 2322 l cp fi np 1388 2322 m 1388 2319 l 1395 2305 l cp fi np 1395 2335 m

1388 2322 l 1395 2305 l cp fi np 1366 2335 m 1366 2322 l 1359 2305 l cp fi

np 1388 2335 m 1395 2335 l 1388 2322 l cp fi np 1359 2335 m 1366 2335 l

1359 2305 l cp fi np 1366 2337 m 1359 2335 l 1366 2335 l cp fi np 1395 2337 m

1388 2335 l 1395 2335 l cp fi np 1388 2339 m 1395 2337 l 1388 2335 l cp fi

np 1359 2339 m 1366 2337 l 13�¡�À�à59 2335 l cp fi np 1366 2340 m 1359 2339 l

1366 2337 l cp fi np 1396 2340 m 1388 2339 l 1395 2337 l cp fi np 1359 2340 m

1366 2340 l 1359 2339 l cp fi np 1388 2340 m 1396 2340 l 1388 2339 l cp fi

np 1386 2342 m 1388 2340 l 1396 2340 l cp fi np 1357 2342 m 1359 2340 l

1366 2340 l cp fi np 1397 2342 m 1386 2342 l 1396 2340 l cp fi np 1368 2342 m

1357 2342 l 1366 2340 l cp fi np 1368 2342 m 1368 2342 l 1357 2342 l cp fi

np 1397 2342 m 1397 2342 l 1386 2342 l cp fi np 1354 2343 m 1368 2342 l

1357 2342 l cp fi np 1383 2343 m 1397 2342 l 1386 2342 l cp fi np 1400 2343 m

1381 2343 l 1383 2343 l cp fi np 1400 2343 m 1383 2343 l 1383 2343 l cp fi

np 1400 2343 m 1383 2343 l 1397 2342 l cp fi np 1371 2343 m 1352 2343 l

1354 2343 l cp fi np 1371 2343 m 1354 2343 l 1354 2343 l cp fi np 1371 2343 m

1354 2343 l 1368 2342 l cp fi np 1381 2344 m 1402 2343 l 1400 2343 l cp fi

np 1381 2344 m 1400 2343 l 1381 2343 l cp fi np 1402 2343 m 1381 2344 l

1402 2344 l cp fi np 1352 2344 m 1373 2343 l 1371 2343 l cp fi np 1352 2344 m

1371 2343 l 1352 2343 l cp fi np 1373 2343 m 1352 2344 l 1373 2344 l cp fi

np 1418 2295 m 1423 2295 l 1421 2295 l cp fi np 1427 2296 m 1418 2295 l

1423 2295 l cp fi np 1415 2296 m 1427 2296 l 1418 2295 l cp fi np 1429 2297 m

1415 2296 l 1427 2296 l cp fi np 1423 2298 m 1429 2297 l 1415 2296 l cp fi

np 1423 2298 m 1423 2298 l 1415 2296 l cp fi np 1412 2298 m 1423 2298 l

1415 2296 l cp fi np 1420 2298 m 1412 2298 l 1423 2298 l cp fi np 1426 2298 m

1423 2298 l 1429 2297 l cp fi np 1431 2299 m 1426 2298 l 1429 2297 l cp fi

np 1417 2300 m 1420 2298 l 1412 2298 l cp fi np 1410 2300 m 1417 2300 l

1412 2298 l cp fi np 1428 2300 m 1431 2299 l 1426 2298 l cp fi np 1428 2300 m

1428 2300 l 1431 2299 l cp fi np 1410 2301 m 1410 2300 l 1417 2300 l cp fi

np 1433 2301 m 1428 2300 l 1431 2299 l cp fi np 1430 2303 m 1433 2301 l

1428 2300 l cp fi np 1415 2303 m 1410 2301 l 1417 2300 l cp fi np 1408 2304 m

1415 2303 l 1410 2301 l cp fi np 1435 2304 m 1430 2303 l 1433 2301 l cp fi

np 1414 2305 m 1408 2304 l 1415 2303 l cp fi np 1430 2306 m 1435 2304 l

1430 2303 l cp fi np 1436 2307 m 1430 2306 l 1435 2304 l cp fi np 1407 2307 m

1414 2305 l 1408 2304 l cp fi np 1413 2308 m 1407 2307 l 1414 2305 l cp fi

np 1431 2310 m 1436 2307 l 1430 2306 l cp fi np 1437 2310 m 1431 2310 l

1436 2307 l cp fi np 1406 2310 m 1413 2308 l 1407 2307 l cp fi np 1431 2310 m

1437 2310 l 1431 2310 l cp fi np 1413 2311 m 1406 2310 l 1413 2308 l cp fi

np 1406 2312 m 1413 2311 l 1406 2310 l cp fi np 1437 2313 m 1431 2310 l

1437 2310 l cp fi np 1430 2314 m 1437 2313 l 1431 2310 l cp fi np 1413 2315 m

1406 2312 l 1413 2311 l cp fi np 1437 2315 m 1430 2314 l 1437 2313 l cp fi

np 1406 2315 m 1413 2315 l 1406 2312 l cp fi np 1413 2316 m 1406 2315 l

1413 2315 l cp fi np 1430 2317 m 1437 2315 l 1430 2314 l cp fi np 1436 2318 m

1430 2317 l 1437 2315 l cp fi np 1407 2318 m 1413 2316 l 1406 2315 l cp fi

np 1413 2319 m 1407 2318 l 1413 2316 l cp fi np 1429 2320 m 1436 2318 l

1430 2317 l cp fi np 1408 2321 m 1413 2319 l 1407 2318 l cp fi np 1435 2321 m

1429 2320 l 1436 2318 l cp fi np 1414 2322 m 1408 2321 l 1413 2319 l cp fi

np 1428 2323 m 1435 2321 l 1429 2320 l cp fi np 1427 2324 m 1428 2323 l

1435 2321 l cp fi np 1410 2324 m 1414 2322 l 1408 2321 l cp fi np 1433 2324 m

1427 2324 l 1435 2321 l cp fi np 1415 2324 m 1410 2324 l 1414 2322 l cp fi

np 1433 2324 m 1433 2324 l 1427 2324 l cp fi np 1425 2326 m 1433 2324 l

1427 2324 l cp fi np 1417 2326 m 1415 2324 l 1410 2324 l cp fi np 1412 2326 m

1417 2326 l 1410 2324 l cp fi np 1417 2326 m 1412 2326 l 1417 2326 l cp fi

np 1431 2327 m 1425 2326 l 1433 2324 l cp fi np 1422 2327 m 1431 2327 l

1425 2326 l cp fi np 1421 2327 m 1417 2326 l 1412 2326 l cp fi np 1421 2327 m

1422 2327 l 1431 2327 l cp fi np 1414 2327 m 1421 2327 l 1412 2326 l cp fi

np 1428 2328 m 1414 2327 l 1421 2327 l cp fi np 1428 2328 m 1421 2327 l

1431 2327 l cp fi np 1417 2329 m 1428 2328 l 1414 2327 l cp fi np 1425 2329 m

1417 2329 l 1428 2328 l cp fi np 1420 2329 m 1425 2329 l 1417 232�¡�À�à9 l cp fi

np 1422 2329 m 1420 2329 l 1425 2329 l cp fi np 1458 2297 m 1458 2296 l

1442 2296 l cp fi np 1442 2297 m 1458 2297 l 1442 2296 l cp fi np 1446 2298 m

1442 2297 l 1458 2297 l cp fi np 1455 2298 m 1446 2298 l 1458 2297 l cp fi

np 1447 2299 m 1455 2298 l 1446 2298 l cp fi np 1454 2299 m 1447 2299 l

1455 2298 l cp fi np 1454 2300 m 1454 2299 l 1447 2299 l cp fi np 1447 2302 m

1454 2300 l 1447 2299 l cp fi np 1453 2303 m 1447 2302 l 1454 2300 l cp fi

np 1447 2303 m 1453 2303 l 1447 2302 l cp fi np 1447 2316 m 1447 2303 l

1453 2303 l cp fi np 1447 2320 m 1447 2316 l 1453 2303 l cp fi np 1447 2323 m

1447 2320 l 1453 2303 l cp fi np 1447 2323 m 1447 2323 l 1453 2303 l cp fi

np 1442 2325 m 1445 2325 l 1442 2324 l cp fi np 1452 2329 m 1442 2325 l

1445 2325 l cp fi np 1452 2329 m 1445 2325 l 1446 2324 l cp fi np 1452 2329 m

1446 2324 l 1447 2323 l cp fi np 1452 2329 m 1447 2323 l 1453 2303 l cp fi

np 1453 2303 m 1452 2329 l 1453 2329 l cp fi np 1453 2340 m 1448 2340 l

1450 2339 l cp fi np 1447 2343 m 1453 2340 l 1448 2340 l cp fi np 1454 2343 m

1447 2343 l 1453 2340 l cp fi np 1453 2345 m 1454 2343 l 1447 2343 l cp fi

np 1448 2345 m 1453 2345 l 1447 2343 l cp fi np 1450 2346 m 1448 2345 l

1453 2345 l cp fi np 1472 2295 m 1476 2295 l 1475 2295 l cp fi np 1468 2296 m

1472 2295 l 1476 2295 l cp fi np 1479 2296 m 1468 2296 l 1476 2295 l cp fi

np 1468 2296 m 1479 2296 l 1468 2296 l cp fi np 1466 2296 m 1465 2296 l

1464 2296 l cp fi np 1466 2296 m 1468 2296 l 1479 2296 l cp fi np 1475 2297 m

1466 2296 l 1479 2296 l cp fi np 1474 2297 m 1475 2297 l 1466 2296 l cp fi

np 1482 2298 m 1475 2297 l 1479 2296 l cp fi np 1471 2298 m 1474 2297 l

1466 2296 l cp fi np 1478 2298 m 1482 2298 l 1475 2297 l cp fi np 1479 2299 m

1478 2298 l 1482 2298 l cp fi np 1484 2299 m 1479 2299 l 1482 2298 l cp fi

np 1469 2300 m 1471 2298 l 1466 2296 l cp fi np 1469 2300 m 1466 2296 l

1464 2296 l cp fi np 1467 2301 m 1469 2300 l 1464 2296 l cp fi np 1480 2301 m

1484 2299 l 1479 2299 l cp fi np 1485 2302 m 1480 2301 l 1484 2299 l cp fi

np 1480 2302 m 1485 2302 l 1480 2301 l cp fi np 1466 2304 m 1467 2301 l

1464 2296 l cp fi np 1486 2305 m 1480 2302 l 1485 2302 l cp fi np 1480 2305 m

1486 2305 l 1480 2302 l cp fi np 1479 2306 m 1480 2305 l 1486 2305 l cp fi

np 1464 2307 m 1466 2304 l 1464 2296 l cp fi np 1466 2304 m 1464 2307 l

1465 2307 l cp fi np 1485 2307 m 1479 2306 l 1486 2305 l cp fi np 1477 2308 m

1485 2307 l 1479 2306 l cp fi np 1474 2309 m 1477 2308 l 1485 2307 l cp fi

np 1484 2310 m 1474 2309 l 1485 2307 l cp fi np 1472 2310 m 1484 2310 l

1474 2309 l cp fi np 1482 2312 m 1472 2310 l 1484 2310 l cp fi np 1468 2312 m

1482 2312 l 1472 2310 l cp fi np 1466 2314 m 1468 2312 l 1482 2312 l cp fi

np 1478 2314 m 1466 2314 l 1482 2312 l cp fi np 1465 2315 m 1478 2314 l

1466 2314 l cp fi np 1473 2317 m 1465 2315 l 1478 2314 l cp fi np 1464 2318 m

1473 2317 l 1465 2315 l cp fi np 1471 2318 m 1464 2318 l 1473 2317 l cp fi

np 1469 2320 m 1471 2318 l 1464 2318 l cp fi np 1463 2320 m 1469 2320 l

1464 2318 l cp fi np 1469 2320 m 1463 2320 l 1469 2320 l cp fi np 1481 2322 m

1483 2318 l 1482 2318 l cp fi np 1468 2323 m 1469 2320 l 1463 2320 l cp fi

np 1464 2323 m 1468 2323 l 1463 2320 l cp fi np 1468 2323 m 1464 2323 l

1468 2323 l cp fi np 1479 2325 m 1481 2322 l 1483 2318 l cp fi np 1466 2326 m

1468 2323 l 1464 2323 l cp fi np 1469 2326 m 1466 2326 l 1468 2323 l cp fi

np 1470 2327 m 1469 2326 l 1466 2326 l cp fi np 1466 2327 m 1470 2327 l

1466 2326 l cp fi np 1473 2327 m 1466 2327 l 1470 2327 l cp fi np 1480 2328 m

1473 2327 l 1466 2327 l cp fi np 1480 2328 m 1473 2327 l 1476 2327 l cp fi

np 1480 2328 m 1476 2327 l 1479 2325 l cp fi np 1480 2328 m 1479 2325 l

1479 2325 l cp fi np 1480 2328 m 1479 2325 l 1483 2318 l cp fi np 1481 2328 m

1480 2328 l 1483 2318 l cp fi np 1469 2328 m 1480 2328 l 1466 2327 l cp fi

np 1478 2329 m 1469 2328 l 1480 2328 l cp fi np 1476 2329 m 1478 2329 l

1469 2328 l cp fi np 1472 2329 m 1476 2329 l 1469 2328 l cp fi np 1482 2329 m

1481 2328 l 1483 2318 l c�¡�À�àp fi np 1483 2318 m 1482 2329 l 1483 2329 l cp fi

np 1473 2329 m 1472 2329 l 1476 2329 l cp fi np 1497 2296 m 1502 2296 l

1500 2295 l cp fi np 1497 2296 m 1497 2296 l 1502 2296 l cp fi np 1505 2297 m

1497 2296 l 1502 2296 l cp fi np 1495 2299 m 1505 2297 l 1497 2296 l cp fi

np 1495 2299 m 1495 2299 l 1505 2297 l cp fi np 1507 2299 m 1495 2299 l

1505 2297 l cp fi np 1503 2300 m 1507 2299 l 1495 2299 l cp fi np 1505 2300 m

1503 2300 l 1507 2299 l cp fi np 1501 2301 m 1503 2300 l 1495 2299 l cp fi

np 1500 2301 m 1501 2301 l 1495 2299 l cp fi np 1494 2302 m 1500 2301 l

1495 2299 l cp fi np 1507 2302 m 1505 2300 l 1507 2299 l cp fi np 1507 2299 m

1507 2302 l 1508 2302 l cp fi np 1494 2304 m 1494 2302 l 1500 2301 l cp fi

np 1500 2305 m 1494 2304 l 1500 2301 l cp fi np 1494 2326 m 1500 2305 l

1494 2304 l cp fi np 1500 2326 m 1489 2326 l 1494 2326 l cp fi np 1500 2326 m

1494 2326 l 1500 2305 l cp fi np 1489 2327 m 1507 2326 l 1500 2326 l cp fi

np 1489 2327 m 1500 2326 l 1489 2326 l cp fi np 1507 2328 m 1489 2327 l

1507 2326 l cp fi np 1507 2328 m 1507 2328 l 1500 2328 l cp fi np 1500 2328 m

1507 2328 l 1489 2327 l cp fi np 1492 2329 m 1500 2328 l 1489 2327 l cp fi

np 1493 2330 m 1492 2329 l 1500 2328 l cp fi np 1495 2332 m 1493 2330 l

1500 2328 l cp fi np 1496 2334 m 1495 2332 l 1500 2328 l cp fi np 1498 2337 m

1496 2334 l 1500 2328 l cp fi np 1499 2339 m 1498 2337 l 1500 2328 l cp fi

np 1500 2328 m 1499 2339 l 1500 2339 l cp fi np 1527 2297 m 1527 2296 l

1511 2296 l cp fi np 1511 2297 m 1527 2297 l 1511 2296 l cp fi np 1514 2298 m

1511 2297 l 1527 2297 l cp fi np 1524 2298 m 1514 2298 l 1527 2297 l cp fi

np 1515 2299 m 1524 2298 l 1514 2298 l cp fi np 1522 2299 m 1515 2299 l

1524 2298 l cp fi np 1522 2300 m 1522 2299 l 1515 2299 l cp fi np 1516 2302 m

1522 2300 l 1515 2299 l cp fi np 1522 2303 m 1516 2302 l 1522 2300 l cp fi

np 1516 2303 m 1522 2303 l 1516 2302 l cp fi np 1516 2316 m 1516 2303 l

1522 2303 l cp fi np 1516 2320 m 1516 2316 l 1522 2303 l cp fi np 1516 2323 m

1516 2320 l 1522 2303 l cp fi np 1516 2323 m 1516 2323 l 1522 2303 l cp fi

np 1510 2325 m 1513 2325 l 1511 2324 l cp fi np 1520 2329 m 1510 2325 l

1513 2325 l cp fi np 1520 2329 m 1513 2325 l 1515 2324 l cp fi np 1520 2329 m

1515 2324 l 1516 2323 l cp fi np 1520 2329 m 1516 2323 l 1522 2303 l cp fi

np 1522 2303 m 1520 2329 l 1522 2329 l cp fi np 1521 2340 m 1516 2340 l

1519 2339 l cp fi np 1515 2343 m 1521 2340 l 1516 2340 l cp fi np 1522 2343 m

1515 2343 l 1521 2340 l cp fi np 1521 2345 m 1522 2343 l 1515 2343 l cp fi

np 1516 2345 m 1521 2345 l 1515 2343 l cp fi np 1519 2346 m 1516 2345 l

1521 2345 l cp fi np 1529 2297 m 1545 2296 l 1529 2296 l cp fi np 1529 2297 m

1529 2297 l 1530 2297 l cp fi np 1530 2297 m 1529 2297 l 1545 2296 l cp fi

np 1548 2297 m 1564 2296 l 1548 2296 l cp fi np 1548 2297 m 1548 2297 l

1549 2297 l cp fi np 1549 2297 m 1548 2297 l 1564 2296 l cp fi np 1545 2297 m

1530 2297 l 1545 2296 l cp fi np 1564 2297 m 1549 2297 l 1564 2296 l cp fi

np 1545 2297 m 1545 2297 l 1530 2297 l cp fi np 1542 2298 m 1545 2297 l

1530 2297 l cp fi np 1561 2298 m 1564 2297 l 1549 2297 l cp fi np 1552 2298 m

1561 2298 l 1549 2297 l cp fi np 1552 2298 m 1552 2298 l 1561 2298 l cp fi

np 1533 2298 m 1542 2298 l 1530 2297 l cp fi np 1533 2299 m 1533 2298 l

1542 2298 l cp fi np 1560 2299 m 1552 2298 l 1561 2298 l cp fi np 1541 2299 m

1533 2299 l 1542 2298 l cp fi np 1540 2300 m 1541 2299 l 1533 2299 l cp fi

np 1560 2300 m 1560 2299 l 1552 2298 l cp fi np 1553 2300 m 1560 2300 l

1552 2298 l cp fi np 1534 2301 m 1540 2300 l 1533 2299 l cp fi np 1554 2303 m

1553 2300 l 1560 2300 l cp fi np 1559 2303 m 1554 2303 l 1560 2300 l cp fi

np 1554 2303 m 1559 2303 l 1554 2303 l cp fi np 1534 2303 m 1534 2301 l

1540 2300 l cp fi np 1540 2303 m 1534 2303 l 1540 2300 l cp fi np 1534 2315 m

1540 2303 l 1534 2303 l cp fi np 1554 2317 m 1554 2303 l 1559 2303 l cp fi

np 1559 2317 m 1554 2317 l 1559 2303 l cp fi np 1559 2317 m 1559 2317 l

1554 2317 l cp fi np 1534 2320 m 1534 2315 l 1540 2303 l cp fi n�¡�À�àp 1553 2320 m

1559 2317 l 1554 2317 l cp fi np 1540 2320 m 1534 2320 l 1540 2303 l cp fi

np 1540 2321 m 1540 2320 l 1534 2320 l cp fi np 1559 2321 m 1553 2320 l

1559 2317 l cp fi np 1534 2322 m 1540 2321 l 1534 2320 l cp fi np 1534 2322 m

1534 2322 l 1540 2321 l cp fi np 1540 2323 m 1534 2322 l 1540 2321 l cp fi

np 1552 2323 m 1559 2321 l 1553 2320 l cp fi np 1552 2323 m 1552 2323 l

1559 2321 l cp fi np 1543 2323 m 1540 2323 l 1540 2321 l cp fi np 1559 2324 m

1552 2323 l 1559 2321 l cp fi np 1533 2324 m 1540 2323 l 1534 2322 l cp fi

np 1546 2325 m 1543 2323 l 1540 2323 l cp fi np 1532 2325 m 1533 2324 l

1540 2323 l cp fi np 1550 2325 m 1559 2324 l 1552 2323 l cp fi np 1529 2325 m

1532 2325 l 1529 2324 l cp fi np 1543 2325 m 1549 2325 l 1546 2325 l cp fi

np 1543 2325 m 1546 2325 l 1540 2323 l cp fi np 1558 2326 m 1543 2325 l

1549 2325 l cp fi np 1558 2326 m 1549 2325 l 1550 2325 l cp fi np 1558 2326 m

1550 2325 l 1559 2324 l cp fi np 1546 2328 m 1558 2326 l 1543 2325 l cp fi

np 1556 2328 m 1546 2328 l 1558 2326 l cp fi np 1554 2329 m 1556 2328 l

1546 2328 l cp fi np 1548 2329 m 1554 2329 l 1546 2328 l cp fi np 1551 2329 m

1548 2329 l 1554 2329 l cp fi np 1539 2329 m 1529 2325 l 1532 2325 l cp fi

np 1539 2329 m 1532 2325 l 1540 2323 l cp fi np 1540 2323 m 1539 2329 l

1540 2329 l cp fi np 1551 2329 m 1551 2329 l 1554 2329 l cp fi np 1578 2281 m

1584 2281 l 1581 2280 l cp fi np 1587 2281 m 1578 2281 l 1584 2281 l cp fi

np 1574 2281 m 1587 2281 l 1578 2281 l cp fi np 1590 2282 m 1574 2281 l

1587 2281 l cp fi np 1571 2282 m 1590 2282 l 1574 2281 l cp fi np 1570 2283 m

1571 2282 l 1590 2282 l cp fi np 1593 2284 m 1570 2283 l 1590 2282 l cp fi

np 1584 2285 m 1593 2284 l 1570 2283 l cp fi np 1583 2285 m 1584 2285 l

1570 2283 l cp fi np 1588 2285 m 1584 2285 l 1593 2284 l cp fi np 1580 2285 m

1583 2285 l 1570 2283 l cp fi np 1595 2286 m 1588 2285 l 1593 2284 l cp fi

np 1591 2286 m 1595 2286 l 1588 2285 l cp fi np 1576 2286 m 1580 2285 l

1570 2283 l cp fi np 1567 2286 m 1576 2286 l 1570 2283 l cp fi np 1574 2287 m

1567 2286 l 1576 2286 l cp fi np 1594 2287 m 1591 2286 l 1595 2286 l cp fi

np 1594 2287 m 1594 2287 l 1595 2286 l cp fi np 1567 2287 m 1574 2287 l

1567 2286 l cp fi np 1573 2287 m 1567 2287 l 1574 2287 l cp fi np 1597 2287 m

1594 2287 l 1595 2286 l cp fi np 1567 2289 m 1573 2287 l 1567 2287 l cp fi

np 1596 2289 m 1597 2287 l 1594 2287 l cp fi np 1572 2290 m 1567 2289 l

1573 2287 l cp fi np 1599 2290 m 1596 2289 l 1597 2287 l cp fi np 1569 2291 m

1572 2290 l 1567 2289 l cp fi np 1597 2292 m 1599 2290 l 1596 2289 l cp fi

np 1570 2292 m 1569 2291 l 1572 2290 l cp fi np 1573 2293 m 1570 2292 l

1572 2290 l cp fi np 1599 2293 m 1597 2292 l 1599 2290 l cp fi np 1573 2293 m

1573 2293 l 1570 2292 l cp fi np 1571 2294 m 1573 2293 l 1570 2292 l cp fi

np 1595 2294 m 1599 2293 l 1597 2292 l cp fi np 1595 2294 m 1595 2294 l

1599 2293 l cp fi np 1599 2295 m 1588 2295 l 1589 2295 l cp fi np 1599 2295 m

1589 2295 l 1592 2295 l cp fi np 1599 2295 m 1592 2295 l 1595 2294 l cp fi

np 1599 2295 m 1595 2294 l 1599 2293 l cp fi np 1584 2295 m 1599 2295 l

1588 2295 l cp fi np 1580 2296 m 1584 2295 l 1599 2295 l cp fi np 1577 2296 m

1580 2296 l 1599 2295 l cp fi np 1575 2296 m 1571 2294 l 1573 2293 l cp fi

np 1575 2296 m 1577 2296 l 1599 2295 l cp fi np 1573 2296 m 1575 2296 l

1571 2294 l cp fi np 1597 2298 m 1573 2296 l 1575 2296 l cp fi np 1597 2298 m

1575 2296 l 1599 2295 l cp fi np 1571 2298 m 1597 2298 l 1573 2296 l cp fi

np 1595 2299 m 1571 2298 l 1597 2298 l cp fi np 1570 2300 m 1595 2299 l

1571 2298 l cp fi np 1592 2300 m 1570 2300 l 1595 2299 l cp fi np 1590 2301 m

1592 2300 l 1570 2300 l cp fi np 1587 2301 m 1590 2301 l 1570 2300 l cp fi

np 1583 2301 m 1587 2301 l 1570 2300 l cp fi np 1580 2301 m 1583 2301 l

1570 2300 l cp fi np 1578 2301 m 1580 2301 l 1570 2300 l cp fi np 1575 2302 m

1578 2301 l 1570 2300 l cp fi np 1575 2303 m 1575 2302 l 1570 2300 l cp fi

np 1571 2303 m 1575 2303 l 1570 2300 l cp fi np 1575 2305 m 1571 2303 l

1575 2303 l cp fi np 157�¡�À�à3 2305 m 1575 2305 l 1571 2303 l cp fi np 1579 2307 m

1583 2306 l 1582 2306 l cp fi np 1586 2307 m 1579 2307 l 1583 2306 l cp fi

np 1577 2307 m 1573 2305 l 1575 2305 l cp fi np 1577 2307 m 1586 2307 l

1579 2307 l cp fi np 1576 2308 m 1577 2307 l 1573 2305 l cp fi np 1576 2308 m

1576 2308 l 1577 2307 l cp fi np 1576 2308 m 1577 2307 l 1586 2307 l cp fi

np 1589 2308 m 1576 2308 l 1586 2307 l cp fi np 1583 2308 m 1589 2308 l

1576 2308 l cp fi np 1581 2309 m 1583 2308 l 1576 2308 l cp fi np 1586 2309 m

1583 2308 l 1589 2308 l cp fi np 1592 2310 m 1586 2309 l 1589 2308 l cp fi

np 1573 2310 m 1581 2309 l 1576 2308 l cp fi np 1587 2310 m 1592 2310 l

1586 2309 l cp fi np 1578 2311 m 1573 2310 l 1581 2309 l cp fi np 1593 2311 m

1587 2310 l 1592 2310 l cp fi np 1571 2312 m 1578 2311 l 1573 2310 l cp fi

np 1577 2313 m 1571 2312 l 1578 2311 l cp fi np 1588 2313 m 1593 2311 l

1587 2310 l cp fi np 1595 2314 m 1588 2313 l 1593 2311 l cp fi np 1570 2315 m

1577 2313 l 1571 2312 l cp fi np 1576 2316 m 1570 2315 l 1577 2313 l cp fi

np 1589 2316 m 1595 2314 l 1588 2313 l cp fi np 1589 2317 m 1589 2316 l

1595 2314 l cp fi np 1595 2317 m 1589 2317 l 1595 2314 l cp fi np 1569 2318 m

1576 2316 l 1570 2315 l cp fi np 1595 2318 m 1595 2317 l 1589 2317 l cp fi

np 1576 2319 m 1569 2318 l 1576 2316 l cp fi np 1576 2320 m 1576 2319 l

1569 2318 l cp fi np 1589 2320 m 1595 2318 l 1589 2317 l cp fi np 1570 2321 m

1576 2320 l 1569 2318 l cp fi np 1595 2321 m 1589 2320 l 1595 2318 l cp fi

np 1576 2323 m 1570 2321 l 1576 2320 l cp fi np 1588 2323 m 1595 2321 l

1589 2320 l cp fi np 1571 2324 m 1576 2323 l 1570 2321 l cp fi np 1593 2324 m

1588 2323 l 1595 2321 l cp fi np 1599 2324 m 1597 2324 l 1593 2324 l cp fi

np 1599 2324 m 1599 2324 l 1593 2324 l cp fi np 1586 2325 m 1599 2324 l

1593 2324 l cp fi np 1586 2325 m 1593 2324 l 1588 2323 l cp fi np 1600 2326 m

1586 2325 l 1599 2324 l cp fi np 1577 2326 m 1571 2324 l 1576 2323 l cp fi

np 1573 2326 m 1577 2326 l 1571 2324 l cp fi np 1599 2327 m 1600 2326 l

1586 2325 l cp fi np 1579 2327 m 1573 2326 l 1577 2326 l cp fi np 1599 2327 m

1599 2327 l 1586 2325 l cp fi np 1597 2327 m 1599 2327 l 1586 2325 l cp fi

np 1597 2327 m 1597 2327 l 1590 2327 l cp fi np 1590 2327 m 1597 2327 l

1586 2325 l cp fi np 1584 2327 m 1590 2327 l 1586 2325 l cp fi np 1582 2328 m

1579 2327 l 1573 2326 l cp fi np 1582 2328 m 1584 2327 l 1590 2327 l cp fi

np 1576 2328 m 1582 2328 l 1573 2326 l cp fi np 1589 2328 m 1576 2328 l

1582 2328 l cp fi np 1589 2328 m 1582 2328 l 1590 2327 l cp fi np 1579 2329 m

1589 2328 l 1576 2328 l cp fi np 1586 2329 m 1579 2329 l 1589 2328 l cp fi

np 1582 2329 m 1586 2329 l 1579 2329 l cp fi np 1582 2329 m 1582 2329 l

1586 2329 l cp fi np 1631 2295 m 1636 2295 l 1634 2295 l cp fi np 1627 2296 m

1631 2295 l 1636 2295 l cp fi np 1639 2296 m 1627 2296 l 1636 2295 l cp fi

np 1627 2296 m 1639 2296 l 1627 2296 l cp fi np 1625 2296 m 1624 2296 l

1623 2296 l cp fi np 1625 2296 m 1627 2296 l 1639 2296 l cp fi np 1634 2297 m

1625 2296 l 1639 2296 l cp fi np 1634 2297 m 1634 2297 l 1625 2296 l cp fi

np 1641 2298 m 1634 2297 l 1639 2296 l cp fi np 1631 2298 m 1634 2297 l

1625 2296 l cp fi np 1637 2298 m 1641 2298 l 1634 2297 l cp fi np 1638 2299 m

1637 2298 l 1641 2298 l cp fi np 1643 2299 m 1638 2299 l 1641 2298 l cp fi

np 1628 2300 m 1631 2298 l 1625 2296 l cp fi np 1628 2300 m 1625 2296 l

1623 2296 l cp fi np 1627 2301 m 1628 2300 l 1623 2296 l cp fi np 1640 2301 m

1643 2299 l 1638 2299 l cp fi np 1644 2302 m 1640 2301 l 1643 2299 l cp fi

np 1640 2302 m 1644 2302 l 1640 2301 l cp fi np 1625 2304 m 1627 2301 l

1623 2296 l cp fi np 1645 2305 m 1640 2302 l 1644 2302 l cp fi np 1639 2305 m

1645 2305 l 1640 2302 l cp fi np 1638 2306 m 1639 2305 l 1645 2305 l cp fi

np 1623 2307 m 1625 2304 l 1623 2296 l cp fi np 1625 2304 m 1623 2307 l

1624 2307 l cp fi np 1644 2307 m 1638 2306 l 1645 2305 l cp fi np 1636 2308 m

1644 2307 l 1638 2306 l cp fi np 1633 2309 m 1636 2308 l 1644 2307 l cp fi

np 1643 2310 m 1633 2309 l 1644 2307 l cp fi np 1631 2310�¡�À�à m 1643 2310 l

1633 2309 l cp fi np 1641 2312 m 1631 2310 l 1643 2310 l cp fi np 1627 2312 m

1641 2312 l 1631 2310 l cp fi np 1625 2314 m 1627 2312 l 1641 2312 l cp fi

np 1638 2314 m 1625 2314 l 1641 2312 l cp fi np 1624 2315 m 1638 2314 l

1625 2314 l cp fi np 1632 2317 m 1624 2315 l 1638 2314 l cp fi np 1623 2318 m

1632 2317 l 1624 2315 l cp fi np 1630 2318 m 1623 2318 l 1632 2317 l cp fi

np 1628 2320 m 1630 2318 l 1623 2318 l cp fi np 1623 2320 m 1628 2320 l

1623 2318 l cp fi np 1628 2320 m 1623 2320 l 1628 2320 l cp fi np 1640 2322 m

1642 2318 l 1641 2318 l cp fi np 1627 2323 m 1628 2320 l 1623 2320 l cp fi

np 1623 2323 m 1627 2323 l 1623 2320 l cp fi np 1627 2323 m 1623 2323 l

1627 2323 l cp fi np 1638 2325 m 1640 2322 l 1642 2318 l cp fi np 1625 2326 m

1627 2323 l 1623 2323 l cp fi np 1628 2326 m 1625 2326 l 1627 2323 l cp fi

np 1629 2327 m 1628 2326 l 1625 2326 l cp fi np 1625 2327 m 1629 2327 l

1625 2326 l cp fi np 1632 2327 m 1625 2327 l 1629 2327 l cp fi np 1640 2328 m

1632 2327 l 1625 2327 l cp fi np 1640 2328 m 1632 2327 l 1635 2327 l cp fi

np 1640 2328 m 1635 2327 l 1638 2325 l cp fi np 1640 2328 m 1638 2325 l

1638 2325 l cp fi np 1640 2328 m 1638 2325 l 1642 2318 l cp fi np 1640 2328 m

1640 2328 l 1642 2318 l cp fi np 1628 2328 m 1640 2328 l 1625 2327 l cp fi

np 1637 2329 m 1628 2328 l 1640 2328 l cp fi np 1636 2329 m 1637 2329 l

1628 2328 l cp fi np 1631 2329 m 1636 2329 l 1628 2328 l cp fi np 1641 2329 m

1640 2328 l 1642 2318 l cp fi np 1642 2318 m 1641 2329 l 1642 2329 l cp fi

np 1632 2329 m 1631 2329 l 1636 2329 l cp fi np 1657 2281 m 1654 2280 l

1654 2280 l cp fi np 1651 2281 m 1657 2281 l 1654 2280 l cp fi np 1651 2282 m

1651 2281 l 1657 2281 l cp fi np 1660 2283 m 1651 2282 l 1657 2281 l cp fi

np 1662 2284 m 1660 2283 l 1651 2282 l cp fi np 1649 2284 m 1662 2284 l

1651 2282 l cp fi np 1658 2286 m 1649 2284 l 1662 2284 l cp fi np 1664 2287 m

1658 2286 l 1662 2284 l cp fi np 1650 2287 m 1658 2286 l 1649 2284 l cp fi

np 1656 2287 m 1650 2287 l 1658 2286 l cp fi np 1656 2287 m 1656 2287 l

1650 2287 l cp fi np 1660 2287 m 1664 2287 l 1658 2286 l cp fi np 1653 2288 m

1656 2287 l 1650 2287 l cp fi np 1662 2290 m 1660 2287 l 1664 2287 l cp fi

np 1665 2290 m 1662 2290 l 1664 2287 l cp fi np 1663 2292 m 1665 2290 l

1662 2290 l cp fi np 1665 2297 m 1663 2292 l 1665 2290 l cp fi np 1668 2305 m

1665 2297 l 1665 2290 l cp fi np 1660 2321 m 1668 2305 l 1665 2297 l cp fi

np 1654 2322 m 1660 2321 l 1665 2297 l cp fi np 1660 2322 m 1654 2322 l

1660 2321 l cp fi np 1678 2322 m 1668 2305 l 1665 2290 l cp fi np 1675 2322 m

1678 2322 l 1668 2305 l cp fi np 1652 2324 m 1660 2322 l 1654 2322 l cp fi

np 1659 2325 m 1652 2324 l 1660 2322 l cp fi np 1680 2325 m 1675 2322 l

1678 2322 l cp fi np 1676 2325 m 1680 2325 l 1675 2322 l cp fi np 1650 2326 m

1659 2325 l 1652 2324 l cp fi np 1676 2326 m 1676 2325 l 1680 2325 l cp fi

np 1660 2326 m 1650 2326 l 1659 2325 l cp fi np 1681 2327 m 1676 2326 l

1680 2325 l cp fi np 1675 2327 m 1681 2327 l 1676 2326 l cp fi np 1662 2327 m

1660 2326 l 1650 2326 l cp fi np 1648 2327 m 1663 2327 l 1662 2327 l cp fi

np 1648 2327 m 1662 2327 l 1650 2326 l cp fi np 1683 2327 m 1675 2327 l

1681 2327 l cp fi np 1673 2327 m 1683 2327 l 1675 2327 l cp fi np 1648 2328 m

1648 2327 l 1663 2327 l cp fi np 1663 2327 m 1648 2328 l 1663 2328 l cp fi

np 1673 2328 m 1673 2327 l 1683 2327 l cp fi np 1683 2327 m 1673 2328 l

1683 2328 l cp fi np 1695 2295 m 1700 2295 l 1698 2295 l cp fi np 1692 2296 m

1695 2295 l 1700 2295 l cp fi np 1703 2296 m 1692 2296 l 1700 2295 l cp fi

np 1692 2296 m 1703 2296 l 1692 2296 l cp fi np 1690 2296 m 1688 2296 l

1687 2296 l cp fi np 1690 2296 m 1692 2296 l 1703 2296 l cp fi np 1699 2297 m

1690 2296 l 1703 2296 l cp fi np 1698 2297 m 1699 2297 l 1690 2296 l cp fi

np 1706 2298 m 1699 2297 l 1703 2296 l cp fi np 1695 2298 m 1698 2297 l

1690 2296 l cp fi np 1702 2298 m 1706 2298 l 1699 2297 l cp fi np 1703 2299 m

1702 2298 l 1706 2298 l cp fi np 1707 2299 m 1703 2299 l 1706 2298 l cp fi

np 1692 2300 m 16�¡�À�à95 2298 l 1690 2296 l cp fi np 1692 2300 m 1690 2296 l

1687 2296 l cp fi np 1691 2301 m 1692 2300 l 1687 2296 l cp fi np 1704 2301 m

1707 2299 l 1703 2299 l cp fi np 1709 2302 m 1704 2301 l 1707 2299 l cp fi

np 1704 2302 m 1709 2302 l 1704 2301 l cp fi np 1689 2304 m 1691 2301 l

1687 2296 l cp fi np 1709 2305 m 1704 2302 l 1709 2302 l cp fi np 1703 2305 m

1709 2305 l 1704 2302 l cp fi np 1702 2306 m 1703 2305 l 1709 2305 l cp fi

np 1687 2307 m 1689 2304 l 1687 2296 l cp fi np 1689 2304 m 1687 2307 l

1688 2307 l cp fi np 1709 2307 m 1702 2306 l 1709 2305 l cp fi np 1700 2308 m

1709 2307 l 1702 2306 l cp fi np 1697 2309 m 1700 2308 l 1709 2307 l cp fi

np 1708 2310 m 1697 2309 l 1709 2307 l cp fi np 1695 2310 m 1708 2310 l

1697 2309 l cp fi np 1705 2312 m 1695 2310 l 1708 2310 l cp fi np 1692 2312 m

1705 2312 l 1695 2310 l cp fi np 1690 2314 m 1692 2312 l 1705 2312 l cp fi

np 1702 2314 m 1690 2314 l 1705 2312 l cp fi np 1689 2315 m 1702 2314 l

1690 2314 l cp fi np 1697 2317 m 1689 2315 l 1702 2314 l cp fi np 1687 2318 m

1697 2317 l 1689 2315 l cp fi np 1695 2318 m 1687 2318 l 1697 2317 l cp fi

np 1692 2320 m 1695 2318 l 1687 2318 l cp fi np 1687 2320 m 1692 2320 l

1687 2318 l cp fi np 1692 2320 m 1687 2320 l 1692 2320 l cp fi np 1704 2322 m

1707 2318 l 1706 2318 l cp fi np 1691 2323 m 1692 2320 l 1687 2320 l cp fi

np 1688 2323 m 1691 2323 l 1687 2320 l cp fi np 1691 2323 m 1688 2323 l

1691 2323 l cp fi np 1703 2325 m 1704 2322 l 1707 2318 l cp fi np 1689 2326 m

1691 2323 l 1688 2323 l cp fi np 1693 2326 m 1689 2326 l 1691 2323 l cp fi

np 1694 2327 m 1693 2326 l 1689 2326 l cp fi np 1690 2327 m 1694 2327 l

1689 2326 l cp fi np 1697 2327 m 1690 2327 l 1694 2327 l cp fi np 1704 2328 m

1697 2327 l 1690 2327 l cp fi np 1704 2328 m 1697 2327 l 1700 2327 l cp fi

np 1704 2328 m 1700 2327 l 1702 2325 l cp fi np 1704 2328 m 1702 2325 l

1703 2325 l cp fi np 1704 2328 m 1703 2325 l 1707 2318 l cp fi np 1705 2328 m

1704 2328 l 1707 2318 l cp fi np 1692 2328 m 1704 2328 l 1690 2327 l cp fi

np 1702 2329 m 1692 2328 l 1704 2328 l cp fi np 1700 2329 m 1702 2329 l

1692 2328 l cp fi np 1696 2329 m 1700 2329 l 1692 2328 l cp fi np 1706 2329 m

1705 2328 l 1707 2318 l cp fi np 1707 2318 m 1706 2329 l 1707 2329 l cp fi

np 1697 2329 m 1696 2329 l 1700 2329 l cp fi np 1721 2296 m 1726 2296 l

1724 2295 l cp fi np 1721 2296 m 1721 2296 l 1726 2296 l cp fi np 1729 2297 m

1721 2296 l 1726 2296 l cp fi np 1719 2299 m 1729 2297 l 1721 2296 l cp fi

np 1718 2299 m 1719 2299 l 1729 2297 l cp fi np 1731 2299 m 1718 2299 l

1729 2297 l cp fi np 1727 2300 m 1731 2299 l 1718 2299 l cp fi np 1729 2300 m

1727 2300 l 1731 2299 l cp fi np 1724 2301 m 1727 2300 l 1718 2299 l cp fi

np 1724 2301 m 1724 2301 l 1718 2299 l cp fi np 1718 2302 m 1724 2301 l

1718 2299 l cp fi np 1731 2302 m 1729 2300 l 1731 2299 l cp fi np 1731 2299 m

1731 2302 l 1732 2302 l cp fi np 1718 2304 m 1718 2302 l 1724 2301 l cp fi

np 1724 2305 m 1718 2304 l 1724 2301 l cp fi np 1718 2326 m 1724 2305 l

1718 2304 l cp fi np 1724 2326 m 1713 2326 l 1718 2326 l cp fi np 1724 2326 m

1718 2326 l 1724 2305 l cp fi np 1713 2327 m 1731 2326 l 1724 2326 l cp fi

np 1713 2327 m 1724 2326 l 1713 2326 l cp fi np 1731 2328 m 1713 2327 l

1731 2326 l cp fi np 1731 2328 m 1731 2328 l 1724 2328 l cp fi np 1724 2328 m

1731 2328 l 1713 2327 l cp fi np 1715 2329 m 1724 2328 l 1713 2327 l cp fi

np 1717 2330 m 1715 2329 l 1724 2328 l cp fi np 1719 2332 m 1717 2330 l

1724 2328 l cp fi np 1720 2334 m 1719 2332 l 1724 2328 l cp fi np 1721 2337 m

1720 2334 l 1724 2328 l cp fi np 1722 2339 m 1721 2337 l 1724 2328 l cp fi

np 1724 2328 m 1722 2339 l 1724 2339 l cp fi np 1746 2295 m 1749 2295 l

1749 2295 l cp fi np 1753 2296 m 1746 2295 l 1749 2295 l cp fi np 1743 2296 m

1753 2296 l 1746 2295 l cp fi np 1755 2297 m 1743 2296 l 1753 2296 l cp fi

np 1740 2298 m 1755 2297 l 1743 2296 l cp fi np 1758 2299 m 1740 2298 l

1755 2297 l cp fi np 1758 2299 m 1758 2299 l 1740 2298 l cp fi np 1739 2300 m

1758 2299 l 1740 2298 l cp fi np 1752 2301 m 1739 230�¡�À�à0 l 1758 2299 l cp fi

np 1748 2301 m 1752 2301 l 1739 2300 l cp fi np 1755 2301 m 1752 2301 l

1758 2299 l cp fi np 1760 2302 m 1755 2301 l 1758 2299 l cp fi np 1737 2302 m

1748 2301 l 1739 2300 l cp fi np 1757 2303 m 1760 2302 l 1755 2301 l cp fi

np 1746 2303 m 1737 2302 l 1748 2301 l cp fi np 1759 2305 m 1757 2303 l

1760 2302 l cp fi np 1761 2305 m 1759 2305 l 1760 2302 l cp fi np 1736 2305 m

1746 2303 l 1737 2302 l cp fi np 1743 2305 m 1736 2305 l 1746 2303 l cp fi

np 1742 2307 m 1743 2305 l 1736 2305 l cp fi np 1761 2308 m 1761 2305 l

1759 2305 l cp fi np 1762 2308 m 1761 2308 l 1761 2305 l cp fi np 1735 2308 m

1742 2307 l 1736 2305 l cp fi np 1761 2309 m 1762 2308 l 1761 2308 l cp fi

np 1741 2309 m 1735 2308 l 1742 2307 l cp fi np 1735 2311 m 1741 2309 l

1735 2308 l cp fi np 1735 2312 m 1735 2311 l 1741 2309 l cp fi np 1740 2313 m

1735 2312 l 1741 2309 l cp fi np 1735 2315 m 1740 2313 l 1735 2312 l cp fi

np 1740 2316 m 1735 2315 l 1740 2313 l cp fi np 1762 2317 m 1762 2316 l

1740 2316 l cp fi np 1740 2318 m 1762 2317 l 1740 2316 l cp fi np 1740 2318 m

1740 2316 l 1735 2315 l cp fi np 1762 2317 m 1740 2318 l 1755 2318 l cp fi

np 1736 2319 m 1740 2318 l 1735 2315 l cp fi np 1740 2319 m 1736 2319 l

1740 2318 l cp fi np 1762 2321 m 1755 2318 l 1762 2317 l cp fi np 1737 2322 m

1740 2319 l 1736 2319 l cp fi np 1754 2322 m 1762 2321 l 1755 2318 l cp fi

np 1741 2322 m 1737 2322 l 1740 2319 l cp fi np 1754 2323 m 1754 2322 l

1762 2321 l cp fi np 1760 2323 m 1754 2323 l 1762 2321 l cp fi np 1738 2324 m

1741 2322 l 1737 2322 l cp fi np 1742 2325 m 1738 2324 l 1741 2322 l cp fi

np 1739 2325 m 1742 2325 l 1738 2324 l cp fi np 1752 2325 m 1760 2323 l

1754 2323 l cp fi np 1751 2326 m 1752 2325 l 1760 2323 l cp fi np 1759 2326 m

1751 2326 l 1760 2323 l cp fi np 1758 2326 m 1759 2326 l 1751 2326 l cp fi

np 1745 2326 m 1739 2325 l 1742 2325 l cp fi np 1748 2327 m 1758 2326 l

1751 2326 l cp fi np 1741 2327 m 1748 2327 l 1745 2326 l cp fi np 1741 2327 m

1745 2326 l 1739 2325 l cp fi np 1756 2328 m 1741 2327 l 1748 2327 l cp fi

np 1756 2328 m 1748 2327 l 1748 2327 l cp fi np 1756 2328 m 1748 2327 l

1758 2326 l cp fi np 1744 2328 m 1756 2328 l 1741 2327 l cp fi np 1753 2329 m

1744 2328 l 1756 2328 l cp fi np 1747 2329 m 1753 2329 l 1744 2328 l cp fi

np 1750 2329 m 1747 2329 l 1753 2329 l cp fi np 1804 2297 m 1820 2296 l

1804 2296 l cp fi np 1804 2297 m 1804 2297 l 1805 2297 l cp fi np 1805 2297 m

1804 2297 l 1820 2296 l cp fi np 1781 2297 m 1781 2296 l 1765 2296 l cp fi

np 1820 2297 m 1805 2297 l 1820 2296 l cp fi np 1765 2297 m 1781 2297 l

1765 2296 l cp fi np 1801 2297 m 1801 2296 l 1785 2296 l cp fi np 1785 2297 m

1801 2297 l 1785 2296 l cp fi np 1781 2297 m 1765 2297 l 1781 2297 l cp fi

np 1801 2297 m 1785 2297 l 1801 2297 l cp fi np 1788 2298 m 1801 2297 l

1785 2297 l cp fi np 1778 2298 m 1781 2297 l 1765 2297 l cp fi np 1768 2298 m

1778 2298 l 1765 2297 l cp fi np 1798 2298 m 1788 2298 l 1801 2297 l cp fi

np 1817 2298 m 1820 2297 l 1805 2297 l cp fi np 1788 2298 m 1798 2298 l

1788 2298 l cp fi np 1808 2298 m 1817 2298 l 1805 2297 l cp fi np 1808 2298 m

1808 2298 l 1817 2298 l cp fi np 1816 2299 m 1808 2298 l 1817 2298 l cp fi

np 1796 2299 m 1788 2298 l 1798 2298 l cp fi np 1777 2299 m 1768 2298 l

1778 2298 l cp fi np 1770 2299 m 1777 2299 l 1768 2298 l cp fi np 1796 2300 m

1796 2299 l 1788 2298 l cp fi np 1776 2300 m 1770 2299 l 1777 2299 l cp fi

np 1816 2300 m 1816 2299 l 1808 2298 l cp fi np 1790 2300 m 1796 2300 l

1788 2298 l cp fi np 1809 2300 m 1816 2300 l 1808 2298 l cp fi np 1770 2302 m

1776 2300 l 1770 2299 l cp fi np 1790 2303 m 1790 2300 l 1796 2300 l cp fi

np 1810 2303 m 1809 2300 l 1816 2300 l cp fi np 1810 2303 m 1810 2303 l

1816 2300 l cp fi np 1776 2303 m 1770 2302 l 1776 2300 l cp fi np 1815 2303 m

1810 2303 l 1816 2300 l cp fi np 1796 2303 m 1790 2303 l 1796 2300 l cp fi

np 1770 2303 m 1776 2303 l 1770 2302 l cp fi np 1790 2303 m 1796 2303 l

1790 2303 l cp fi np 1770 2316 m 1770 2303 l 1776 2303 l cp fi np 1810 2317 m

1815 2303 l 1�¡�À�à810 2303 l cp fi np 1815 2317 m 1810 2317 l 1815 2303 l cp fi

np 1790 2317 m 1790 2303 l 1796 2303 l cp fi np 1796 2319 m 1790 2317 l

1796 2303 l cp fi np 1770 2320 m 1770 2316 l 1776 2303 l cp fi np 1796 2320 m

1796 2319 l 1790 2317 l cp fi np 1796 2321 m 1796 2320 l 1790 2317 l cp fi

np 1776 2321 m 1770 2320 l 1776 2303 l cp fi np 1790 2321 m 1796 2321 l

1790 2317 l cp fi np 1809 2321 m 1815 2317 l 1810 2317 l cp fi np 1815 2321 m

1809 2321 l 1815 2317 l cp fi np 1778 2322 m 1776 2321 l 1770 2320 l cp fi

np 1770 2322 m 1778 2322 l 1770 2320 l cp fi np 1796 2322 m 1790 2321 l

1796 2321 l cp fi np 1776 2322 m 1770 2322 l 1778 2322 l cp fi np 1798 2323 m

1796 2322 l 1796 2321 l cp fi np 1770 2323 m 1776 2322 l 1770 2322 l cp fi

np 1809 2323 m 1815 2321 l 1809 2321 l cp fi np 1789 2323 m 1796 2322 l

1790 2321 l cp fi np 1815 2324 m 1809 2323 l 1815 2321 l cp fi np 1781 2324 m

1776 2322 l 1778 2322 l cp fi np 1800 2324 m 1798 2323 l 1796 2322 l cp fi

np 1769 2324 m 1770 2323 l 1776 2322 l cp fi np 1801 2325 m 1800 2324 l

1796 2322 l cp fi np 1781 2325 m 1781 2324 l 1776 2322 l cp fi np 1768 2325 m

1769 2324 l 1776 2322 l cp fi np 1806 2325 m 1815 2324 l 1809 2323 l cp fi

np 1786 2325 m 1789 2323 l 1796 2322 l cp fi np 1804 2325 m 1806 2325 l

1815 2324 l cp fi np 1795 2325 m 1784 2325 l 1786 2325 l cp fi np 1795 2325 m

1786 2325 l 1796 2322 l cp fi np 1798 2325 m 1804 2325 l 1801 2325 l cp fi

np 1798 2325 m 1801 2325 l 1796 2322 l cp fi np 1765 2325 m 1768 2325 l

1765 2324 l cp fi np 1779 2326 m 1795 2325 l 1784 2325 l cp fi np 1779 2326 m

1784 2325 l 1781 2325 l cp fi np 1779 2326 m 1781 2325 l 1776 2322 l cp fi

np 1814 2326 m 1798 2325 l 1804 2325 l cp fi np 1814 2326 m 1804 2325 l

1815 2324 l cp fi np 1780 2327 m 1779 2326 l 1795 2325 l cp fi np 1801 2327 m

1814 2326 l 1798 2325 l cp fi np 1793 2328 m 1780 2327 l 1795 2325 l cp fi

np 1802 2328 m 1801 2327 l 1814 2326 l cp fi np 1811 2328 m 1802 2328 l

1814 2326 l cp fi np 1783 2328 m 1793 2328 l 1780 2327 l cp fi np 1784 2329 m

1783 2328 l 1793 2328 l cp fi np 1810 2329 m 1811 2328 l 1802 2328 l cp fi

np 1791 2329 m 1784 2329 l 1793 2328 l cp fi np 1805 2329 m 1810 2329 l

1802 2328 l cp fi np 1787 2329 m 1791 2329 l 1784 2329 l cp fi np 1807 2329 m

1805 2329 l 1810 2329 l cp fi np 1787 2329 m 1787 2329 l 1791 2329 l cp fi

np 1775 2329 m 1765 2325 l 1768 2325 l cp fi np 1775 2329 m 1768 2325 l

1776 2322 l cp fi np 1776 2322 m 1775 2329 l 1776 2329 l cp fi

7 0 0 0 ACADColor (0) ACADLayer np 995 2311 m 946 2319 l 995 2328 l cp fi

995 2319 m 1347 2319 l s np 1331 1366 m 1282 1374 l 1331 1383 l cp fi

1331 1374 m 1519 1374 l s np 969 649 m 920 657 l 969 665 l cp fi

969 657 m 1507 657 l s np 975 340 m 926 348 l 975 356 l cp fi

975 348 m 1486 348 l s np 984 159 m 934 167 l 984 176 l cp fi

984 167 m 1442 167 l s 252 0.598 0.598 0.598 ACADColor gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 13.66937556 23.05079067 ] co 0.2 sw 0 sj 10 sm np

0 0 m -4.4024 0 l -4.4024 3.247 l 0 3.247 l cp s gr gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 9.26697449 26.29778191 ] co 0.2 sw 0 sj 10 sm np

0 0 m 4.4024 -3.247 l s gr 1 1 0 0 ACADColor (Layer1) ACADLayer np 277 1355 m

277 1353 l 256 1353 l cp fi np 277 1355 m 277 1355 l 275 1355 l cp fi

np 275 1355 m 277 1355 l 256 1353 l cp fi np 232 1355 m 232 1353 l 215 1353 l

cp fi np 232 1355 m 232 1355 l 230 1355 l cp fi np 230 1355 m 232 1355 l

215 1353 l cp fi np 215 1355 m 230 1355 l 215 1353 l cp fi np 215 1355 m

215 1355 l 217 1355 l cp fi np 217 1355 m 215 1355 l 230 1355 l cp fi

np 256 1355 m 275 1355 l 256 1353 l cp fi np 256 1355 m 256 1355 l 258 1355 l

cp fi np 258 1355 m 256 1355 l 275 1355 l cp fi np 274 1355 m 258 1355 l

275 1355 l cp fi np 229 1355 m 217 1355 l 230 1355 l cp fi np 261 1355 m

274 1355 l 258 1355 l cp fi np 220 1355 m 229 1355 l 217 1355 l cp fi

np 271 1356 m 261 1355 l 274 1355 l cp fi np 226 1356 m 220 1355 l 229 1355 l

cp fi np 221 1356 m 226 1356 l 220 1355 l cp fi np 262 1356 m 271 1356 l

261 1355 l cp fi np 225 1358 m 221 �¡�À�à1356 l 226 1356 l cp fi np 270 1358 m

262 1356 l 271 1356 l cp fi np 222 1359 m 225 1358 l 221 1356 l cp fi

np 263 1359 m 270 1358 l 262 1356 l cp fi np 270 1362 m 263 1359 l 270 1358 l

cp fi np 222 1362 m 222 1359 l 225 1358 l cp fi np 263 1362 m 270 1362 l

263 1359 l cp fi np 225 1362 m 222 1362 l 225 1358 l cp fi np 246 1364 m

245 1353 l 244 1353 l cp fi np 222 1393 m 225 1362 l 222 1362 l cp fi

np 270 1393 m 263 1362 l 270 1362 l cp fi np 263 1394 m 246 1364 l 245 1353 l

cp fi np 263 1394 m 270 1393 l 263 1362 l cp fi np 225 1394 m 222 1393 l

225 1362 l cp fi np 225 1394 m 246 1364 l 244 1353 l cp fi np 270 1396 m

263 1394 l 270 1393 l cp fi np 222 1397 m 225 1394 l 222 1393 l cp fi

np 221 1398 m 222 1397 l 225 1394 l cp fi np 271 1398 m 270 1396 l 263 1394 l

cp fi np 272 1399 m 271 1398 l 263 1394 l cp fi np 215 1401 m 215 1400 l

216 1400 l cp fi np 215 1401 m 216 1400 l 219 1399 l cp fi np 219 1399 m

215 1401 l 229 1401 l cp fi np 229 1401 m 219 1399 l 221 1398 l cp fi

np 229 1401 m 221 1398 l 225 1394 l cp fi np 229 1401 m 225 1394 l 246 1364 l

cp fi np 263 1401 m 277 1400 l 275 1400 l cp fi np 263 1401 m 275 1400 l

272 1399 l cp fi np 263 1401 m 272 1399 l 263 1394 l cp fi np 263 1401 m

263 1394 l 246 1364 l cp fi np 277 1400 m 263 1401 l 277 1401 l cp fi

np 293 1353 m 298 1352 l 296 1352 l cp fi np 301 1353 m 293 1353 l 298 1352 l

cp fi np 290 1354 m 301 1353 l 293 1353 l cp fi np 304 1355 m 290 1354 l

301 1353 l cp fi np 298 1355 m 304 1355 l 290 1354 l cp fi np 298 1355 m

298 1355 l 290 1354 l cp fi np 287 1355 m 298 1355 l 290 1354 l cp fi

np 295 1355 m 287 1355 l 298 1355 l cp fi np 301 1355 m 298 1355 l 304 1355 l

cp fi np 306 1356 m 301 1355 l 304 1355 l cp fi np 292 1357 m 295 1355 l

287 1355 l cp fi np 285 1357 m 292 1357 l 287 1355 l cp fi np 303 1358 m

306 1356 l 301 1355 l cp fi np 303 1358 m 303 1358 l 306 1356 l cp fi

np 284 1358 m 285 1357 l 292 1357 l cp fi np 308 1358 m 303 1358 l 306 1356 l

cp fi np 305 1360 m 308 1358 l 303 1358 l cp fi np 290 1360 m 284 1358 l

292 1357 l cp fi np 283 1361 m 290 1360 l 284 1358 l cp fi np 310 1361 m

305 1360 l 308 1358 l cp fi np 289 1362 m 283 1361 l 290 1360 l cp fi

np 305 1363 m 310 1361 l 305 1360 l cp fi np 311 1364 m 305 1363 l 310 1361 l

cp fi np 282 1364 m 289 1362 l 283 1361 l cp fi np 288 1365 m 282 1364 l

289 1362 l cp fi np 306 1367 m 311 1364 l 305 1363 l cp fi np 312 1367 m

306 1367 l 311 1364 l cp fi np 281 1367 m 288 1365 l 282 1364 l cp fi

np 306 1367 m 312 1367 l 306 1367 l cp fi np 288 1369 m 281 1367 l 288 1365 l

cp fi np 281 1369 m 288 1369 l 281 1367 l cp fi np 312 1370 m 306 1367 l

312 1367 l cp fi np 305 1371 m 312 1370 l 306 1367 l cp fi np 287 1372 m

281 1369 l 288 1369 l cp fi np 312 1372 m 305 1371 l 312 1370 l cp fi

np 281 1372 m 287 1372 l 281 1369 l cp fi np 287 1373 m 281 1372 l 287 1372 l

cp fi np 305 1374 m 312 1372 l 305 1371 l cp fi np 311 1375 m 305 1374 l

312 1372 l cp fi np 282 1376 m 287 1373 l 281 1372 l cp fi np 288 1377 m

282 1376 l 287 1373 l cp fi np 304 1377 m 311 1375 l 305 1374 l cp fi

np 283 1378 m 288 1377 l 282 1376 l cp fi np 310 1378 m 304 1377 l 311 1375 l

cp fi np 289 1379 m 283 1378 l 288 1377 l cp fi np 302 1380 m 310 1378 l

304 1377 l cp fi np 302 1381 m 302 1380 l 310 1378 l cp fi np 285 1381 m

289 1379 l 283 1378 l cp fi np 308 1381 m 302 1381 l 310 1378 l cp fi

np 290 1381 m 285 1381 l 289 1379 l cp fi np 308 1382 m 308 1381 l 302 1381 l

cp fi np 299 1383 m 308 1382 l 302 1381 l cp fi np 292 1383 m 290 1381 l

285 1381 l cp fi np 287 1383 m 292 1383 l 285 1381 l cp fi np 292 1384 m

287 1383 l 292 1383 l cp fi np 305 1384 m 299 1383 l 308 1382 l cp fi

np 297 1384 m 305 1384 l 299 1383 l cp fi np 295 1384 m 292 1384 l 287 1383 l

cp fi np 295 1384 m 297 1384 l 305 1384 l cp fi np 289 1385 m 295 1384 l

287 1383 l cp fi np 303 1385 m 289 1385 l 295 1384 l cp fi np 303 1385 m

295 1384 l 305 1384 l cp fi np 292 1386 m 303 1385 l 289 1385 l cp fi

np 300 1386 m 292 1386 l 303 1385 l cp fi np 295 1387 m 300 1386 l 292 1386 l

c�¡�À�àp fi np 297 1387 m 295 1387 l 300 1386 l cp fi np 324 1354 m 328 1353 l

327 1353 l cp fi np 324 1354 m 324 1354 l 328 1353 l cp fi np 331 1355 m

324 1354 l 328 1353 l cp fi np 321 1356 m 331 1355 l 324 1354 l cp fi

np 321 1356 m 321 1356 l 331 1355 l cp fi np 333 1357 m 321 1356 l 331 1355 l

cp fi np 330 1357 m 333 1357 l 321 1356 l cp fi np 332 1358 m 330 1357 l

333 1357 l cp fi np 327 1358 m 330 1357 l 321 1356 l cp fi np 327 1359 m

327 1358 l 321 1356 l cp fi np 321 1359 m 327 1359 l 321 1356 l cp fi

np 334 1360 m 332 1358 l 333 1357 l cp fi np 333 1357 m 334 1360 l 335 1360 l

cp fi np 320 1361 m 321 1359 l 327 1359 l cp fi np 326 1362 m 320 1361 l

327 1359 l cp fi np 320 1383 m 326 1362 l 320 1361 l cp fi np 326 1383 m

315 1383 l 320 1383 l cp fi np 326 1383 m 320 1383 l 326 1362 l cp fi

np 315 1384 m 334 1383 l 326 1383 l cp fi np 315 1384 m 326 1383 l 315 1383 l

cp fi np 334 1386 m 315 1384 l 334 1383 l cp fi np 334 1386 m 334 1386 l

326 1386 l cp fi np 326 1386 m 334 1386 l 315 1384 l cp fi np 318 1386 m

326 1386 l 315 1384 l cp fi np 319 1387 m 318 1386 l 326 1386 l cp fi

np 322 1389 m 319 1387 l 326 1386 l cp fi np 323 1391 m 322 1389 l 326 1386 l

cp fi np 324 1394 m 323 1391 l 326 1386 l cp fi np 325 1396 m 324 1394 l

326 1386 l cp fi np 326 1386 m 325 1396 l 326 1396 l cp fi np 349 1353 m

355 1352 l 353 1352 l cp fi np 358 1353 m 349 1353 l 355 1352 l cp fi

np 346 1354 m 358 1353 l 349 1353 l cp fi np 361 1355 m 346 1354 l 358 1353 l

cp fi np 354 1355 m 361 1355 l 346 1354 l cp fi np 354 1355 m 354 1355 l

346 1354 l cp fi np 344 1355 m 354 1355 l 346 1354 l cp fi np 351 1355 m

344 1355 l 354 1355 l cp fi np 357 1355 m 354 1355 l 361 1355 l cp fi

np 363 1356 m 357 1355 l 361 1355 l cp fi np 349 1357 m 351 1355 l 344 1355 l

cp fi np 341 1357 m 349 1357 l 344 1355 l cp fi np 360 1358 m 363 1356 l

357 1355 l cp fi np 360 1358 m 360 1358 l 363 1356 l cp fi np 341 1358 m

341 1357 l 349 1357 l cp fi np 365 1358 m 360 1358 l 363 1356 l cp fi

np 361 1360 m 365 1358 l 360 1358 l cp fi np 347 1360 m 341 1358 l 349 1357 l

cp fi np 339 1361 m 347 1360 l 341 1358 l cp fi np 366 1361 m 361 1360 l

365 1358 l cp fi np 346 1362 m 339 1361 l 347 1360 l cp fi np 362 1363 m

366 1361 l 361 1360 l cp fi np 367 1364 m 362 1363 l 366 1361 l cp fi

np 338 1364 m 346 1362 l 339 1361 l cp fi np 345 1365 m 338 1364 l 346 1362 l

cp fi np 362 1367 m 367 1364 l 362 1363 l cp fi np 368 1367 m 362 1367 l

367 1364 l cp fi np 337 1367 m 345 1365 l 338 1364 l cp fi np 362 1367 m

368 1367 l 362 1367 l cp fi np 344 1369 m 337 1367 l 345 1365 l cp fi

np 337 1369 m 344 1369 l 337 1367 l cp fi np 369 1370 m 362 1367 l 368 1367 l

cp fi np 362 1371 m 369 1370 l 362 1367 l cp fi np 344 1372 m 337 1369 l

344 1369 l cp fi np 368 1372 m 362 1371 l 369 1370 l cp fi np 338 1372 m

344 1372 l 337 1369 l cp fi np 344 1373 m 338 1372 l 344 1372 l cp fi

np 361 1374 m 368 1372 l 362 1371 l cp fi np 368 1375 m 361 1374 l 368 1372 l

cp fi np 338 1376 m 344 1373 l 338 1372 l cp fi np 344 1377 m 338 1376 l

344 1373 l cp fi np 360 1377 m 368 1375 l 361 1374 l cp fi np 339 1378 m

344 1377 l 338 1376 l cp fi np 367 1378 m 360 1377 l 368 1375 l cp fi

np 345 1379 m 339 1378 l 344 1377 l cp fi np 359 1380 m 367 1378 l 360 1377 l

cp fi np 358 1381 m 359 1380 l 367 1378 l cp fi np 341 1381 m 345 1379 l

339 1378 l cp fi np 365 1381 m 358 1381 l 367 1378 l cp fi np 346 1381 m

341 1381 l 345 1379 l cp fi np 364 1382 m 365 1381 l 358 1381 l cp fi

np 356 1383 m 364 1382 l 358 1381 l cp fi np 348 1383 m 346 1381 l 341 1381 l

cp fi np 343 1383 m 348 1383 l 341 1381 l cp fi np 349 1384 m 343 1383 l

348 1383 l cp fi np 362 1384 m 356 1383 l 364 1382 l cp fi np 353 1384 m

362 1384 l 356 1383 l cp fi np 352 1384 m 349 1384 l 343 1383 l cp fi

np 352 1384 m 353 1384 l 362 1384 l cp fi np 345 1385 m 352 1384 l 343 1383 l

cp fi np 359 1385 m 345 1385 l 352 1384 l cp fi np 359 1385 m 352 1384 l

362 1384 l cp fi np 348 1386 m 359 1385 l 345 1385 l cp fi np 356 1386 m

348 1386 l 359 1385 l cp fi np 351 1387 m 3�¡�À�à56 1386 l 348 1386 l cp fi

np 353 1387 m 351 1387 l 356 1386 l cp fi np 372 1355 m 388 1353 l 372 1353 l

cp fi np 388 1355 m 372 1355 l 388 1353 l cp fi np 388 1355 m 388 1355 l

372 1355 l cp fi np 375 1355 m 388 1355 l 372 1355 l cp fi np 385 1355 m

375 1355 l 388 1355 l cp fi np 376 1355 m 385 1355 l 375 1355 l cp fi

np 383 1357 m 376 1355 l 385 1355 l cp fi np 377 1357 m 383 1357 l 376 1355 l

cp fi np 383 1357 m 377 1357 l 383 1357 l cp fi np 377 1360 m 383 1357 l

377 1357 l cp fi np 377 1361 m 377 1360 l 383 1357 l cp fi np 383 1361 m

377 1361 l 383 1357 l cp fi np 377 1373 m 383 1361 l 377 1361 l cp fi

np 383 1376 m 377 1373 l 383 1361 l cp fi np 377 1378 m 383 1376 l 377 1373 l

cp fi np 384 1379 m 377 1378 l 383 1376 l cp fi np 383 1379 m 384 1379 l

377 1378 l cp fi np 377 1380 m 383 1379 l 377 1378 l cp fi np 377 1380 m

377 1380 l 383 1379 l cp fi np 390 1381 m 395 1380 l 393 1379 l cp fi

np 386 1381 m 383 1379 l 384 1379 l cp fi np 376 1381 m 377 1380 l 383 1379 l

cp fi np 387 1382 m 390 1381 l 395 1380 l cp fi np 374 1382 m 376 1381 l

383 1379 l cp fi np 372 1383 m 374 1382 l 372 1381 l cp fi np 396 1383 m

387 1382 l 395 1380 l cp fi np 385 1383 m 396 1383 l 387 1382 l cp fi

np 385 1383 m 387 1382 l 386 1381 l cp fi np 385 1383 m 386 1381 l 383 1379 l

cp fi np 387 1385 m 385 1383 l 396 1383 l cp fi np 394 1386 m 387 1385 l

396 1383 l cp fi np 394 1386 m 394 1386 l 387 1385 l cp fi np 390 1386 m

394 1386 l 387 1385 l cp fi np 381 1387 m 372 1383 l 374 1382 l cp fi

np 381 1387 m 374 1382 l 383 1379 l cp fi np 383 1379 m 381 1387 l 383 1387 l

cp fi np 391 1387 m 390 1386 l 394 1386 l cp fi 7 0 0 0 ACADColor (0) ACADLayer

np 637 1370 m 686 1362 l 637 1354 l cp fi 637 1362 m 425 1362 l s

np 1650 1119 m 1601 1127 l 1650 1135 l cp fi 1650 1127 m 1838 1127 l s

1 1 0 0 ACADColor (Layer1) ACADLayer np 1931 1111 m 1931 1109 l 1911 1109 l

cp fi np 1931 1111 m 1931 1111 l 1929 1111 l cp fi np 1929 1111 m 1931 1111 l

1911 1109 l cp fi np 1886 1111 m 1886 1109 l 1869 1109 l cp fi np 1886 1111 m

1886 1111 l 1884 1111 l cp fi np 1884 1111 m 1886 1111 l 1869 1109 l cp fi

np 1869 1111 m 1884 1111 l 1869 1109 l cp fi np 1869 1111 m 1869 1111 l

1871 1111 l cp fi np 1871 1111 m 1869 1111 l 1884 1111 l cp fi np 1911 1111 m

1929 1111 l 1911 1109 l cp fi np 1911 1111 m 1911 1111 l 1912 1111 l cp fi

np 1912 1111 m 1911 1111 l 1929 1111 l cp fi np 1928 1111 m 1912 1111 l

1929 1111 l cp fi np 1883 1111 m 1871 1111 l 1884 1111 l cp fi np 1916 1111 m

1928 1111 l 1912 1111 l cp fi np 1874 1111 m 1883 1111 l 1871 1111 l cp fi

np 1925 1112 m 1916 1111 l 1928 1111 l cp fi np 1880 1112 m 1874 1111 l

1883 1111 l cp fi np 1875 1112 m 1880 1112 l 1874 1111 l cp fi np 1917 1112 m

1925 1112 l 1916 1111 l cp fi np 1879 1114 m 1875 1112 l 1880 1112 l cp fi

np 1925 1114 m 1917 1112 l 1925 1112 l cp fi np 1876 1115 m 1879 1114 l

1875 1112 l cp fi np 1917 1115 m 1925 1114 l 1917 1112 l cp fi np 1924 1118 m

1917 1115 l 1925 1114 l cp fi np 1876 1118 m 1876 1115 l 1879 1114 l cp fi

np 1917 1118 m 1924 1118 l 1917 1115 l cp fi np 1879 1118 m 1876 1118 l

1879 1114 l cp fi np 1900 1120 m 1899 1109 l 1898 1109 l cp fi np 1876 1149 m

1879 1118 l 1876 1118 l cp fi np 1924 1149 m 1917 1118 l 1924 1118 l cp fi

np 1917 1150 m 1900 1120 l 1899 1109 l cp fi np 1917 1150 m 1924 1149 l

1917 1118 l cp fi np 1879 1150 m 1876 1149 l 1879 1118 l cp fi np 1879 1150 m

1900 1120 l 1898 1109 l cp fi np 1924 1152 m 1917 1150 l 1924 1149 l cp fi

np 1876 1153 m 1879 1150 l 1876 1149 l cp fi np 1875 1154 m 1876 1153 l

1879 1150 l cp fi np 1925 1154 m 1924 1152 l 1917 1150 l cp fi np 1926 1155 m

1925 1154 l 1917 1150 l cp fi np 1869 1157 m 1869 1156 l 1871 1156 l cp fi

np 1869 1157 m 1871 1156 l 1874 1155 l cp fi np 1874 1155 m 1869 1157 l

1883 1157 l cp fi np 1883 1157 m 1874 1155 l 1875 1154 l cp fi np 1883 1157 m

1875 1154 l 1879 1150 l cp fi np 1883 1157 m 1879 1150 l 1900 1120 l cp fi

np 1917 1157 m 1931 1156 l 1929 1156 l cp fi np 1917 1157 m 1929 1156 l

1926 1155 l cp fi np 1917 1157 m 1926 1�¡�À�à155 l 1917 1150 l cp fi np 1917 1157 m

1917 1150 l 1900 1120 l cp fi np 1931 1156 m 1917 1157 l 1931 1157 l cp fi

np 1943 1109 m 1948 1108 l 1946 1108 l cp fi np 1951 1109 m 1943 1109 l

1948 1108 l cp fi np 1942 1110 m 1951 1109 l 1943 1109 l cp fi np 1952 1110 m

1942 1110 l 1951 1109 l cp fi np 1954 1112 m 1952 1110 l 1942 1110 l cp fi

np 1969 1112 m 1959 1108 l 1957 1108 l cp fi np 1940 1112 m 1954 1112 l

1942 1110 l cp fi np 1949 1113 m 1940 1112 l 1954 1112 l cp fi np 1948 1113 m

1949 1113 l 1940 1112 l cp fi np 1966 1113 m 1969 1112 l 1957 1108 l cp fi

np 1964 1113 m 1966 1113 l 1957 1108 l cp fi np 1952 1113 m 1949 1113 l

1954 1112 l cp fi np 1968 1113 m 1966 1113 l 1969 1112 l cp fi np 1953 1114 m

1952 1113 l 1954 1112 l cp fi np 1939 1114 m 1948 1113 l 1940 1112 l cp fi

np 1946 1114 m 1939 1114 l 1948 1113 l cp fi np 1957 1115 m 1953 1114 l

1954 1112 l cp fi np 1957 1115 m 1964 1113 l 1957 1108 l cp fi np 1964 1115 m

1957 1115 l 1964 1113 l cp fi np 1955 1115 m 1964 1115 l 1957 1115 l cp fi

np 1955 1115 m 1957 1115 l 1953 1114 l cp fi np 1964 1115 m 1955 1115 l

1964 1115 l cp fi np 1944 1116 m 1946 1114 l 1939 1114 l cp fi np 1938 1117 m

1944 1116 l 1939 1114 l cp fi np 1957 1117 m 1964 1115 l 1955 1115 l cp fi

np 1963 1118 m 1957 1117 l 1964 1115 l cp fi np 1944 1120 m 1938 1117 l

1944 1116 l cp fi np 1938 1120 m 1944 1120 l 1938 1117 l cp fi np 1938 1121 m

1938 1120 l 1944 1120 l cp fi np 1963 1122 m 1963 1118 l 1957 1117 l cp fi

np 1938 1135 m 1938 1121 l 1944 1120 l cp fi np 1957 1136 m 1963 1122 l

1957 1117 l cp fi np 1938 1139 m 1938 1135 l 1944 1120 l cp fi np 1957 1139 m

1957 1136 l 1963 1122 l cp fi np 1952 1142 m 1952 1140 l 1954 1140 l cp fi

np 1952 1142 m 1954 1140 l 1956 1139 l cp fi np 1956 1139 m 1952 1142 l

1963 1142 l cp fi np 1963 1142 m 1956 1139 l 1957 1139 l cp fi np 1963 1142 m

1957 1139 l 1963 1122 l cp fi np 1933 1142 m 1933 1140 l 1933 1140 l cp fi

np 1933 1140 m 1933 1142 l 1944 1142 l cp fi np 1944 1142 m 1933 1140 l

1936 1140 l cp fi np 1944 1142 m 1936 1140 l 1938 1139 l cp fi np 1944 1142 m

1938 1139 l 1944 1120 l cp fi np 1981 1109 m 1986 1108 l 1984 1108 l cp fi

np 1989 1109 m 1981 1109 l 1986 1108 l cp fi np 1979 1110 m 1989 1109 l

1981 1109 l cp fi np 1991 1111 m 1979 1110 l 1989 1109 l cp fi np 1976 1112 m

1991 1111 l 1979 1110 l cp fi np 1988 1112 m 1976 1112 l 1991 1111 l cp fi

np 2005 1112 m 1996 1108 l 1994 1108 l cp fi np 1986 1112 m 1988 1112 l

1976 1112 l cp fi np 1975 1113 m 1986 1112 l 1976 1112 l cp fi np 1991 1113 m

1988 1112 l 1991 1111 l cp fi np 1994 1113 m 1991 1113 l 1991 1111 l cp fi

np 1994 1113 m 2005 1112 l 1994 1108 l cp fi np 2002 1113 m 1994 1113 l

2005 1112 l cp fi np 2001 1113 m 2002 1113 l 1994 1113 l cp fi np 2001 1113 m

1994 1113 l 1991 1113 l cp fi np 2005 1113 m 2002 1113 l 2005 1112 l cp fi

np 1983 1114 m 1975 1113 l 1986 1112 l cp fi np 1993 1115 m 2001 1113 l

1991 1113 l cp fi np 2000 1115 m 1993 1115 l 2001 1113 l cp fi np 1973 1115 m

1983 1114 l 1975 1113 l cp fi np 2000 1115 m 2000 1115 l 1993 1115 l cp fi

np 1994 1115 m 2000 1115 l 1993 1115 l cp fi np 1981 1116 m 1973 1115 l

1983 1114 l cp fi np 1980 1117 m 1981 1116 l 1973 1115 l cp fi np 2000 1118 m

1994 1115 l 2000 1115 l cp fi np 1972 1118 m 1980 1117 l 1973 1115 l cp fi

np 1979 1120 m 1972 1118 l 1980 1117 l cp fi np 1971 1121 m 1979 1120 l

1972 1118 l cp fi np 2000 1122 m 2000 1118 l 1994 1115 l cp fi np 1978 1123 m

1971 1121 l 1979 1120 l cp fi np 1971 1124 m 1978 1123 l 1971 1121 l cp fi

np 1978 1127 m 1971 1124 l 1978 1123 l cp fi np 1971 1127 m 1978 1127 l

1971 1124 l cp fi np 1978 1129 m 1971 1127 l 1978 1127 l cp fi np 1972 1130 m

1978 1129 l 1971 1127 l cp fi np 1994 1132 m 2000 1122 l 1994 1115 l cp fi

np 1978 1132 m 1972 1130 l 1978 1129 l cp fi np 1973 1133 m 1978 1132 l

1972 1130 l cp fi np 1993 1135 m 1994 1132 l 2000 1122 l cp fi np 1979 1135 m

1973 1133 l 1978 1132 l cp fi np 1975 1136 m 1979 1135 l 1973 1133 l cp fi

np 1993 1136 m 1993 1135 l 2000 1122 l cp fi np 1976 1137 m 1975 1136 l
�¡�À�õ
1979 1135 l cp fi np 1981 1138 m 1976 1137 l 1979 1135 l cp fi np 1981 1138 m

1981 1138 l 1976 1137 l cp fi np 1978 1139 m 1981 1138 l 1976 1137 l cp fi

np 1984 1140 m 1978 1139 l 1981 1138 l cp fi np 1994 1140 m 1990 1139 l

1991 1139 l cp fi np 1994 1140 m 1991 1139 l 1993 1136 l cp fi np 1994 1140 m

1993 1136 l 2000 1122 l cp fi np 1987 1140 m 1994 1140 l 1990 1139 l cp fi

np 1986 1140 m 1984 1140 l 1978 1139 l cp fi np 1993 1141 m 1986 1140 l

1987 1140 l cp fi np 1993 1141 m 1987 1140 l 1994 1140 l cp fi np 1980 1141 m

1993 1141 l 1986 1140 l cp fi np 1980 1141 m 1986 1140 l 1978 1139 l cp fi

np 1990 1142 m 1980 1141 l 1993 1141 l cp fi np 1983 1142 m 1990 1142 l

1980 1141 l cp fi np 1986 1143 m 1983 1142 l 1990 1142 l cp fi np 1987 1143 m

1986 1143 l 1990 1142 l cp fi np 1994 1146 m 1994 1140 l 2000 1122 l cp fi

np 1994 1150 m 1994 1146 l 2000 1122 l cp fi np 1994 1153 m 1994 1150 l

2000 1122 l cp fi np 1994 1153 m 1994 1153 l 2000 1122 l cp fi np 1989 1156 m

1991 1155 l 1989 1154 l cp fi np 1998 1160 m 1989 1156 l 1991 1155 l cp fi

np 1998 1160 m 1991 1155 l 1993 1154 l cp fi np 1998 1160 m 1993 1154 l

1994 1153 l cp fi np 1998 1160 m 1994 1153 l 2000 1122 l cp fi np 2000 1122 m

1998 1160 l 2000 1160 l cp fi 7 0 0 0 ACADColor (0) ACADLayer gs

49.1199 49.1249 sc -1.5602 -0.6336 tr [ 1 0 0 1 20.15184827 21.46157487 ] co 

0.04 sw 0 sj 10 sm np 0 0 m np 0.0712 0.0966 0.12 233.5894 329.9271 a

0.2593 -0.0168 0.0997 147.6816 13.8337 an s gr gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 20.15184827 21.30277428 ] co 0.04 sw 0 sj 10 sm np

0 0 m np 0.0712 0.0966 0.12 233.5894 329.9271 a

0.2595 -0.0173 0.1 147.5388 12.1738 an s gr gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 20.15491041 21.45938966 ] co 0.04 sw 0 sj 10 sm np

0 0 m 0 3.2518 l 0.3522 3.2518 l 0.3522 0.0122 l s gr gs 49.1199 49.1249 sc

-1.5602 -0.6336 tr [ 1 0 0 1 20.50709955 21.3143286 ] co 0.04 sw 0 sj 10 sm np

0 0 m 0 -2.6106 l s gr
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Saturation Temperature = 50C

havg with Mass Flux - 200 kg/m2.s

havg with Mass Flux - 300 kg/m2.s

Inlet Superheat (C)

Average Heat Transfer Coefficient (W/m2.K)

Effect of Inlet Superheat on Heat Transfer Coefficient (R245fa)
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Water Flow Rate

		High Flow						Low Flow

		Dh		Flow Rate				Dh		Flow Rate

		26		291.91				8		60.88

		27		298.29				9		65.40

		28		304.55				10		69.61

		29		310.71				11		73.58

		30.2		317.96				12		77.34

		31		322.73				13		80.93

		31.7		326.86				14		84.39

		33		334.44				15		87.73

		34.2		341.36				16		90.98

		35		345.93				17		94.15

		36		351.61				18		97.24

		36.9		356.71				19		100.26

		38.1		363.47				20		103.21

		39		368.54				21		106.08

		39.7		372.48				22		108.87

		40.2		375.30				23		111.56

		42.6		388.87				24		114.12

		43.6		394.57

		44.2		398.00

		45.4		404.92

		46		408.41

		47		414.26

		48.9		425.56

		49		426.16

		49.3		427.97

		51		438.36

		52		444.58

		53		450.90

		54		457.31

		55		463.83

		56.3		472.46

		57		477.19

		58		484.04

		59		491.01

		60		498.11

		61		505.34

		62		512.69

		63		520.19

		64		527.82

		65		535.59

		66		543.50

		67		551.57

		68		559.77

		69		568.13

		70		576.64

		71		585.30

		72		594.12

		73		603.09





0 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(5,12,33_1)		0		300		50		3.36E-04		44.5-19.6		0.0110		1.003		6882.0		29.276		49.532		33.019		33.019		47.181		45.235		41.713		37.661		37.935		49.580		48.866		47.058		30.047		47.143		51.452		26.450		30.124		18.248		49.892		98.942		0.709

		(31_1)		0		300		30				45.2-24.5		0.0098		0.993		7168.0		11.005		30.887		14.843		14.726		30.854		29.236		25.693		20.088		20.890		30.924		30.657		29.898		11.248		30.769		36.659		23.659		10.751		27.830		30.537		96.349		0.691

		0		0		250		40		2.80E-04		38.4-19.7		0.0120		1.009		6752.0		21.500		38.850		24.570		24.706		38.129		36.600		33.356		29.228		29.504		38.860		38.314		36.966		21.706		37.583		41.834		21.538		21.579		15.954		37.370		90.391		0.649

		(32-1)		0		300		40		3.36E-04		45.5-21.7		0.0014		1.002		7201.0		18.930		36.376		22.291		22.271		37.440		35.619		31.837		27.142		27.616		36.363		35.892		34.670		19.325		37.288		41.516		22.614		19.157		23.542		37.236		98.274		0.705

		(34_1)		0		300		60				45-22.1		0.0179		0.983		6271.0		40.317		60.207		42.992		43.160		57.301		55.157		51.628		47.802		47.897		60.308		59.171		57.015		40.063		57.330		60.683		28.526		40.092		14.013		67.377		100.855		0.721

		(34_2)		0		300		60				45-22.2		0.0030		1.002		6211.0		40.430		60.467		43.186		43.292		57.333		55.237		51.561		48.025		48.096		60.575		59.466		57.269		40.168		57.514		60.939		29.115		40.167		14.078		67.790		100.115		0.715

		(35_1)		0		300		70				42.5-21.6		0.0102		1.042		5887.0		50.420		70.356		52.815		53.170		67.391		65.135		62.090		57.599		57.640		70.469		69.146		67.442		50.098		67.206		71.449		29.949		50.341		11.222		88.648		102.857		0.734

		REPEATED TEST Starting May 5 2007

		(32_1)		0		300		40		Not OK		61.1-34.8								29.193		35.208		21.939		22.099		36.476		34.693		30.639		26.746		26.794		35.722		21.392		34.287		19.178		36.679		40.792		27.554		18.985		24.271		36.555		-97.718		0.697

		(32_2)		0		300		40		Not OK		63.5-24.8								26.317		33.863		22.432		22.573		36.795		35.099		31.323		26.553		27.143		34.448		20.131		32.914		19.768		36.876		40.668		26.549		19.543		24.587		36.571		-97.191		0.697

		(32_3)		0		300		40		OK		63.5-24.7		-0.0100		1.007		8210.0		27.148		33.535		23.681		23.840		37.112		35.455		31.988		27.547		28.068		33.986		22.660		32.621		21.123		37.130		40.702		27.474		20.918		24.947		36.595		-96.845		-0.000

		(32_4)		0		300		40		Not OK		63.5-24.7								24.244		37.065		23.602		23.823		37.233		35.611		32.123		27.697		28.230		37.781		14.364		35.912		21.182		37.310		40.724		26.012		20.901		23.706		36.566		-96.452		0.692

		(32_5)		0		300		40		OK		63.5-24.7		0.0160		0.994		7829.0		25.384		36.929		23.360		23.574		37.177		35.574		31.964		27.451		27.999		37.596		16.395		35.907		20.898		37.201		40.768		26.825		20.591		23.990		36.573		-96.466		0.692

		(5,12,33_1)		0		300		50		Ok		59.2-22.8		0.0023		1.019		7847.0		19.756		48.919		34.319		34.491		47.291		45.535		42.597		38.032		38.311		49.796		8.693		47.184		31.743		47.534		51.147		30.658		31.654		18.658		49.760		-98.241		0.704

		(34_1)		0		300		60		OK		59.1-27.4		-0.0017		1.02		6944.0		11.65		58.571		43.71		44.02		57.242		55.228		51.603		47.751		47.977		59.978		-1.534		56.809		41.24		57.275		60.762		35.299		41.307		13.762		66.436		-98.579		0.706

		(34_2)		0		300		60				60.2-27.4								12.224		58.539		43.585		43.873		57.153		55.136		51.433		47.547		47.761		59.888		-0.773		56.767		41.076		57.162		60.74		35.273		41.209		13.705		66.445		-98.56		0.706

		(34_3)		0		300		60				69-37.2								14.108		58.811		43.824		44.146		56.408		54.613		51.514		47.784		48.108		59.931		0.378		56.854		41.311		54.9		59.766		33.228		41.537		12.91		67.685		-99.406		0.709

		(30_1)		0		300		70				56.4-26.1								6.929		68.669		53.157		53.367		67.111		64.83		60.978		57.087		57.161		70.134		-7.313		66.892		50.574		63.907		70.233		37.815		50.914		9.986		87.675		-98.702		0.703

		(30_2)		0		300		70				56.4-26.2		-0.0136		0.9987		5922.0		7.178		68.719		53.281		53.455		67.133		64.82		61.004		57.166		57.275		70.107		-7.017		66.849		50.652		64.227		70.591		37.895		50.964		10.145		87.646		-98.777		0.706

		(30_2)		0		300		70		OK		56.8-26.6		0.0145		1.031		6570.0		2.773		68.185		54.192		54.447		67.439		65.238		61.615		58.119		58.214		69.804		-7.537		66.753		51.615		67.031		70.675		37.381		51.987		11.057		87.533		-100.197		0.716

		(11_1)		0		400		50		OK		74.6-31		0.01874		1.009		8091.0		24.714		45.708		29.786		30.195		46.054		43.935		39.836		34.548		35.121		46.564		12.909		44.661		26.773		46.058		51.273		33.136		26.661		32.205		49.661		-112.025		0.8

		(21_1)		0		300		31.8				78.1-38.3		-0.0004		1.003		10605.0		28.268		26.838		15.739		15.781		27.808		26.431		23.71		19.104		19.76		27.123		20.338		26.191		13.142		26.702		33.927		22.385		12.806		36.261		27.379		-96.707		0.694

		(21_2)		0		300		31.8				78.3-38.5		0.0173		1.007		10876.0		27.812		26.685		16.093		16.201		27.901		26.394		23.784		19.437		20.096		26.954		20.27		26.101		13.616		26.595		33.837		22.016		13.477		36.838		27.369		-96.727		0.694

		(21_3)		0		300		31.8				78.3-38.6		0.0139		1.006		10739.0		27.908		26.528		16.124		16.222		27.881		26.399		23.781		19.436		20.08		26.809		20.648		26.019		13.65		26.5		33.346		21.898		13.491		37.242		27.37		-96.71		0.694

		(32_1)		0		300		40				75.6-37.9		0.00087		1.01		9101.0		27.368		37.601		24.082		24.307		36.899		35.319		32.112		27.944		28.455		38.165		16.365		36.403		21.501		36.858		41.185		25.502		21.376		26.202		36.074		-97.539		0.699

		(32_2)		0		300		40				75.6-38.4								28.235		37.138		25.149		25.365		37.02		35.57		32.639		28.816		29.251		37.658		19.835		36.129		22.683		36.7		40.597		29.13		22.478		28.632		36.064		-96.4		0.691

		(32_3)		0		300		40				78.4-40.4								31.561		36.036		24.692		24.787		36.401		34.849		32.056		28.262		28.745		36.625		24.623		35.646		22.12		35.918		40.736		29.583		22.128		24.283		36.245		-96.424		0.691

		(32_4)		0		300		40				78.4-40.4								33.421		34.593		23.884		24.011		35.82		34.62		32.081		28.093		28.22		35.14		26.839		34.297		21.372		35.351		41.006		30.426		21.114		27.92		36.206		-95.807		0.687

		(32_5)		0		300		40		OK		78.7-40.6		0.01247		1.01		8584.0		34.647		34.418		23.899		23.957		36.042		34.761		32.244		28.1		28.25		34.907		28.509		34.141		21.361		35.225		41.066		30.719		21.17		28.552		36.249		-95.787		0.687

		(14_1)		0		500		50				81.5-36.3								29.518		42.652		29.187		29.328		45.587		43.613		40.127		34.625		35.444		43.245		18.125		41.596		25.686		44.264		51.712		32.727		25.726		43.651		50.645		-126.319		0.897

		(14_2)		0		500		50				81.5-36.4		0.01822		1.004		9926.0		29.597		42.645		29.214		29.334		45.508		43.558		40.073		34.609		35.451		43.217		18.192		41.538		25.711		44.232		51.677		32.94		25.761		43.918		50.683		-125.695		0.892

		(14_3)		0		500		50				82.3-36.5		-0.001758		1.004		9994.0		28.59		42.905		29.147		29.308		45.701		43.566		39.898		34.528		35.348		43.492		17.729		41.793		25.6		44.429		51.806		32.436		25.741		41.847		50.636		-125.723		0.892





5 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(6_1)		5		300		50		3.36E-04		46.2-20.1		0.016		1.028		6758.0		29.303		50.140		32.524		32.721		47.505		45.633		41.650		37.396		37.703		50.159		49.431		47.551		29.676		46.877		55.334		26.850		29.731		17.760		50.573		99.932		0.716

		(6_2)		5		300		50		3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		29.430		49.890		32.832		33.007		47.596		45.583		42.238		37.518		37.636		49.937		49.255		47.559		29.923		47.678		56.692		28.125		29.925		18.063		50.564		100.242		0.718

		REPEATED TESTS Starting May 5 2007

		(6_1)		5		300		50		OK		59.1-22.9		0.0056		1.038		7798		22.159		49.042		34.139		34.326		46.951		45.612		42.136		38.214		38.257		49.764		11.238		47.218		31.551		47.479		56.643		31.374		31.431		18.46		49.772		-98.921		0.707





10 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(10_1)		10		300		30		3.36E-04		48.1-24.9		0.013		1.045		7426.0		10.325		30.434		14.538		14.484		30.891		29.218		25.650		19.828		20.704		30.513		30.301		29.667		11.081		30.769		41.146		24.312		10.596		28.518		30.597		98.585		0.706

		(11_1)		10		300		40		3.36E-04		51-21.2		-0.0071		1.050		7521.0		20.004		40.159		23.333		23.409		38.694		36.910		32.968		28.166		28.673		40.197		39.651		38.449		20.492		38.534		51.222		23.807		20.176		23.129		38.665		100.375		0.719

		(3_1)		10		300		50		3.36E-04		48.4-20.6		0.0324		1.077		7092.0		29.395		49.641		32.523		32.656		47.534		45.445		41.561		37.314		37.631		49.661		48.949		47.245		29.629		47.401		60.301		28.325		29.661		18.287		50.334		101.621		0.726

		(3_2)		10		300		50		3.36E-04		48.6-20.8		0.0023		1.037		7091.0		29.384		49.763		32.501		32.627		47.768		45.728		41.754		37.294		37.636		49.753		49.006		47.346		29.615		47.539		60.503		27.899		29.525		17.999		50.585		101.617		0.726

		(13_1)		10		300		60		3.36E-04		48.2-22.5		0.0132		1.055		6625.0		38.551		60.137		42.317		42.473		57.571		55.343		51.336		47.006		47.299		60.234		59.161		56.935		39.380		57.378		70.367		28.981		39.304		14.068		67.237		103.650		0.739

		(14_1)		10		300		70		3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		49.561		70.363		51.866		52.185		67.437		64.939		61.161		56.816		56.944		70.458		69.080		67.450		49.122		66.136		80.634		30.020		49.182		11.350		88.608		104.965		0.742

		(14_2)		10		300		70		3.36E-04		45.5-21.7		0.0141		1.042		5789.0		49.529		70.385		51.867		52.185		67.411		64.892		61.302		56.703		56.754		70.484		69.059		67.477		49.145		65.909		80.580		30.073		49.242		11.382		88.745		105.112		0.747

		REPEATED TESTS Starting May 5 2007

		(37_1)		10		300		40		OK		65.6-24.2		-0.0156		1.067		8678.0		26.828		37.737		23.441		23.537		37.226		35.683		31.995		27.359		27.929		38.313		17.698		36.726		20.808		37.268		51.018		27.588		20.525		24.096		36.588		-99.062		0.709

		(37-2)		10		300		40		OK		65.6-24.3		-0.0020		1.060		8642.0		27.117		37.656		23.542		23.683		37.267		35.776		32.032		27.475		28.014		38.223		18.377		36.677		20.959		37.249		51.558		27.892		20.659		24.414		36.594		-99.196		0.709

										0.00E+00

		(7,18,38_1)		10		300		50				62.5-22.8								24.612		49.040		32.996		33.275		47.455		46.043		42.071		37.836		37.851		49.724		13.249		47.252		30.537		47.414		61.051		32.195		30.382		18.667		49.787		-99.993		0.715

		(7,18,38_2)		10		300		50		OK		62.2-23.1		-0.0166		1.07		7905		25.418		49.069		32.315		32.541		47.303		45.787		41.530		37.189		37.209		49.750		13.285		47.286		29.713		47.097		60.807		32.173		29.927		18.055		49.774		-99.966		0.715

		(39_1)		10		300		60				64-27								13.383		58.538		43.494		43.808		57.221		55.09		51.434		47.304		47.433		59.777		0.929		56.715		40.993		57.028		69.72		35.898		41.159		14.021		66.432		-101.304		0.724

		(39_2)		10		300		60		OK		63.5-27		0.0162		1.096		7171		13.585		58.47		43.54		43.767		57.321		55.294		51.764		47.116		47.296		59.734		1.279		56.718		40.95		57.009		69.822		36.049		41.148		14.195		66.411		-101.509		0.725

		(40_1)		10		300		70		OK		60-25.9		0.0035		1.078		6234		6.421		68.688		53.048		53.155		67.378		65.067		60.786		56.8		56.937		70.088		-6.782		66.802		50.355		65.445		80.09		36.493		50.651		10.046		87.6		-102.343		0.73

																				4.316		68.21		53.592		53.886		67.643		65.313		61.278		57.485		57.606		69.768		-6.253		66.74		50.973		66.706		80.157		37.552		51.367		10.943		87.531		-102.968		0.734

																				3.279		68.096		54.93		55.49		68.171		66.061		62.382		58.98		59.052		69.675		-5.353		66.675		52.726		67.456		80.222		38.26		53.081		11.646		87.556		-102.721		0.734

																				5.488		68.203		53.523		54.052		67.704		65.412		61.342		57.594		57.728		69.737		-4.986		66.72		51.171		66.77		80.159		38.503		51.487		11.201		87.536		-102.781		0.734

																				7.51		68.22		52.016		52.577		67.247		64.794		60.392		56.189		56.404		69.774		-4.765		66.758		49.515		63.913		80.508		38.382		49.835		10.468		87.54		-102.916		0.734

		(19_1)		10		400		50		OK		79.8-31.1		0.001		1.065		9273		28.033		45.46		30.059		30.28		46.627		44.664		40.327		34.677		35.453		46.179		17.421		44.401		26.994		46.169		60.645		34.95		26.862		33.122		49.674		-114.16		0.814

		(19_1)		10		400		50				79.8-31.2								27.435		45.529		30.145		30.493		46.356		44.187		40		34.89		35.499		46.226		17.617		44.46		27.163		46.163		61.476		34.992		27.13		32.537		49.646		-114.162		0.814

		(26_1)		10		300		31.8				81.6-37.4		0.00517		1.061		11206		30.296		26.498		15.452		15.542		28.135		26.847		23.658		19.046		19.71		26.861		23.093		26.26		12.877		26.814		43.34		23.009		12.609		36.278		27.439		-98.933		0.709

												81.9-37.7		0.00433		1.063		11329		30.785		26.491		15.495		15.584		28.204		26.917		23.697		19.096		19.781		26.831		23.93		26.248		12.912		26.865		44.115		23.396		12.638		36.199		27.452		-98.923		0.709

		(20_1)		10		500		50				85.5-36		0.01153		1.073		10933		28.968		42.872		29.187		29.276		46.067		44.071		40.207		34.673		35.493		43.467		17.941		41.773		25.637		44.493		60.392		32.828		25.588		41.832		50.65		-129.38		0.917





15 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(15,_1)		15		300		50				50.9-21.5		0.012		1.105		7291.0		29.031		50.143		32.652		32.736		48.038		45.850		41.842		37.436		37.760		50.189		49.455		47.592		29.701		48.001		65.609		26.475		29.555		17.952		50.922		103.765		0.726

		(15_2)		15		300		50				50.9-21.6		0.0151		1.106		7327.0		29.085		50.198		32.695		32.762		48.011		45.852		41.836		37.492		37.822		50.224		49.496		47.600		29.739		47.989		65.346		26.626		29.602		18.257		50.903		103.764		0.726

		REPEATED TEST Starting May 5 2007

		(8_1)		15		300		50		OK		66.2-24.6		-0.0099		1.099		8555.0		23.856		48.779		33.764		34.045		47.485		45.812		42.003		37.653		37.965		49.585		13.243		47.151		31.309		47.606		65.406		34.069		31.246		18.407		49.509		100.504		0.719

		(8_2)		15		300		50				65.8-25		0.0126		1.059		7459.0		25.685		48.969		33.574		33.893		47.355		45.350		41.968		37.094		37.440		49.700		14.756		47.424		31.110		47.493		65.046		34.706		30.972		16.219		49.598		-98.642		0.706





Results Table

								Input Values						Calculated Values						118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)						Voltage		Current

								30

		(5_1)		0		300		30				45.2-24.5		0.0098		0.993		7168.0		27.830		30.537		96.349		0.691

		(10_1)		10		300		30		3.36E-04		48.1-24.9		0.0134		1.045		7426.0		28.518		30.597		98.585		0.706

								40

		0		0		250		40		2.80E-04		38.4-19.7		0.0120		1.009		6752.0		15.954		37.370		90.391		0.649

		(6-1)		0		300		40		3.36E-04		45.5-21.7		0.0014		1.002		7201.0		23.542		37.236		98.274		0.705

		(11_1)		10		300		40		3.36E-04		51-21.2		-0.0071		1.050		7521.0		23.129		38.665		100.375		0.719

		NEW		MAY 2007

		(32_5)		0		300		40		OK		63.5-24.7		0.0160		0.994		7829.0		23.990		36.573		-96.466		0.692

		(37_1)		10		300		40		OK		65.6-24.2		-0.0156		1.067		8678.0		24.096		36.588		-99.062		0.709

								50

		(1_1)		0		300		50		3.36E-04		44.5-19.6		0.011		1.003		6882.0		18.248		49.892		98.942		0.709

		(2_1)		5		300		50		3.36E-04		46.2-20.1		0.016		1.028		6758.0		17.760		50.573		99.932		0.716

		(2_2)		5		300		50		3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		18.063		50.564		100.242		0.718

		(3_1)		10		300		50		3.36E-04		48.4-20.6		0.0324		1.077		7092.0		18.287		50.334		101.621		0.726

		(3_2)		10		300		50		3.36E-04		48.6-20.8		0.0023		1.037		7091.0		17.999		50.585		101.617		0.726

		(4_1)		15		300		50		3.36E-04		50.9-20.6		0.0124		1.105		7291.0		17.952		50.922		103.765		0.726

		NEW		MAY 2007

		(5,12,33_1)		0		300		50		Ok		59.2-22.8		0.0023		1.019		7847.0		18.658		49.760		-98.241		0.704

		(6_1)		5		300		50		OK		59.1-22.9		0.0056		1.038		7798.0		18.460		49.772		-98.921		0.707

		(7,18,38_2)		10		300		50		OK		62.2-23.1		-0.0166		1.070		7905.0		18.055		49.774		-99.966		0.715

		(8_1)		15		300		50		OK		66.2-24.6		-0.0099		1.099		8555.0		18.407		49.509		100.504		0.719

								60

		(8_2)		0		300		60				45-22.2		0.0030		1.002		6211.0		14.078		67.790		100.115		0.715

		(13_1)		10		300		60		3.36E-04		48.2-22.5		0.0132		1.055		6625.0		14.068		67.237		103.650		0.739

		NEW		MAY 2007

		(34_1)		0		300		60		OK		59.1-27.4		-0.0017		1.020		6944.0		13.762		66.436		-98.579		0.706

		(39_2)		10		300		60		OK		63.5-27		0.0162		1.096		7171.0		14.195		66.411		-101.509		0.725

								70

		(9_1)		0		300		70				42.5-21.6		0.0102		1.042		5887.0		11.222		88.648		102.857		0.734

		(14_1)		10		300		70		3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		11.350		88.608		104.965		0.742

		NEW		MAY 2007

		(30_1)		0		300		70				56.4-26.1
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												Input Values		HFE-calibrated Flow Meter with SS Ball				Calculated Values												101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

				Date		Code #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Refrigerant Flow Rate ml/min, (C.F)		Water, (H/L)		xout		xin		Actual Mass Flux		Actual Sat. Temp		Actual Sup Heat		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		Mass Flux		1/1/07		50-50-0		0		50		50		3.0, (1.63)		10 (L)		1.018		0.040		49.8		50.120		0.485		3114		42.508		49.483		42.765		42.906		50.017		49.420		48.320		44.073		46.095		49.440		48.541		47.165		41.301		39.175		50.605		24.356		41.826		0.628		49.756		40.700		0.295

				1/1/07		50-50-10		10		50		50		3.0, (1.63)		10.1(L)		1.069		-0.034		49.8		50.090		10.215		3891		42.585		49.418		42.952		43.032		50.134		49.538		48.370		44.530		46.357		49.381		48.510		47.124		41.222		39.414		60.305		24.911		41.672		0.509		49.706		41.500		0.300

				12/26/06		100-50-0		0		100		50		4.5, (1.63)		6.3 (H)		1.002		0.015		99.1		50.030		0.506		6155		41.099		48.119		42.263		42.333		49.810		49.197		47.815		45.943		45.649		48.104		47.255		45.888		40.329		48.989		50.536		24.515		40.662		2.853		49.782		58.421		0.423

				12/26/06		100-50-10		10		100		50		4.5, (1.7)		6.5 (H)		1.036		0.050		97.0		49.830		9.900		6730		39.905		49.563		41.759		41.856		49.665		48.900		47.242		45.544		45.114		49.500		48.612		47.201		39.853		48.683		59.730		23.986		40.313		2.434		49.452		59.666		0.432

				1/2/07		150-50-0		0		150		50		5.65 (1.67)		13.5 (H)		1.006		-0.018		150.0		50.020		0.569		6742		38.059		47.347		40.378		40.368		49.169		48.187		45.955		44.173		43.842		47.309		46.512		45.158		38.295		48.743		50.589		24.749		38.613		5.565		49.667		70.277		0.508

				1/2/07		150-50-0_a		0		150		50		5.65 (1.67)		13.5 (H)		1.014		-0.008		149.9		50.050		0.532		6658		38.049		47.163		40.442		40.426		49.160		48.186		46.022		44.228		43.886		47.144		46.379		45.026		38.363		48.759		50.582		25.263		38.688		5.626		49.714		70.276		0.509

				1/2/07		150-50-10		10		150		50		5.6 (1.67)		15.5 (H)		1.100		0.018		147.3		50.050		10.252		7056		38.130		46.973		40.806		40.794		49.441		48.411		46.153		44.468		44.148		46.920		46.127		44.856		38.776		48.948		60.302		25.655		39.188		5.338		49.689		72.166		0.521

				1/2/07		200-50-0		0		200		50		7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-50-10		10		200		50		31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-0		0		200		50		7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		6352		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/23/06		200-50-10		10		200		50		6.9 (1.55)		31.2 (H)		1.074		-0.030		199.0		49.720		10.358		6860		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				1/3/07		250-50-0		0		250		50		24.5 (H)		8.35 (1.4)		0.997		0.038		255.0		49.260		1.526		7603		33.651		47.660		36.154		36.130		48.030		46.679		43.871		40.667		40.437		47.596		46.774		45.501		33.646		47.834		50.786		26.131		33.916		15.228		49.534		90.803		0.656

				1/3/07		250-50-10		10		250		50		28.1 (H)		8.3 (1.4)		1.090		0.050		251.0		49.490		10.690		8012		33.687		47.510		36.209		36.188		48.315		46.947		43.886		40.780		40.533		47.462		46.662		45.402		33.713		48.019		60.180		26.351		33.934		15.681		49.606		93.685		0.676

		Super Heat		12/24/06		200-50-0		0		200		50		7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		7052		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/24/06		200-50-5		5		200		50		7.0 (1.5)		26.3 (H)		1.050		0.003		197.6		49.710		5.189		7360		35.233		49.857		38.063		37.990		48.454		47.131		44.281		41.762		41.439		49.889		49.055		47.754		35.973		48.240		54.899		25.124		36.231		8.941		49.747		81.892		0.593

				12/23/06		200-50-10		10		200		50		31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-15		15		200		50		7.0 (1.5)		29.6 (H)		1.113		0.005		197.5		49.730		15.221		7837		35.291		49.780		37.613		37.632		48.761		47.496		44.580		41.439		41.064		49.809		48.977		47.672		35.615		48.267		64.951		25.313		35.820		8.755		49.753		83.955		0.607

				12/24/06		200-50-20		20		200		50		7.0 (1.5)		31.3 (H)		1.136		0.001		197.6		49.710		18.554		8008		35.257		49.846		37.572		37.578		48.822		47.524		44.566		41.355		40.985		49.822		48.980		47.663		35.570		48.267		68.264		25.302		35.756		8.922		49.746		84.727		0.612

		Sat. Temp.		12/21/06		200-30-0		0		200		30		28.20		7.05 (1.5)		0.994		-0.012		201.2		29.990		2.102		7483		13.977		28.295		15.693		15.645		27.771		26.914		24.202		19.836		19.913		28.342		28.126		27.739		13.610		28.012		32.092		22.454		13.581		16.153		25.945		78.317		0.569

				12/21/06		200-40-0		0		200		40		27.00		7.0 (1.5)		1.019		0.007		197.6		39.430		1.781		7232		1.026		40.045		26.646		26.592		38.187		37.155		34.412		30.702		30.437		40.040		39.456		38.315		24.587		38.251		41.211		23.397		24.752		12.157		36.315		79.730		0.581

				1/2/07		200-50-0		0		200		50		7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-60-0		0		200		60		22.90		7.0 (1.5)		1.002		-0.008		197.4		60.320		0.369		6344		45.181		61.408		47.667		47.728		58.566		57.158		54.396		52.027		51.479		61.358		60.091		58.240		45.709		57.945		60.689		25.657		46.100		7.160		67.601		81.806		0.592

				12/23/06		200-70-0		0		200		70		20.80		7.0 (1.5)		1.023		0.043		196.8		70.100		-0.035		5895		55.682		70.444		57.439		57.649		68.453		66.935		64.214		62.072		61.466		70.477		68.690		66.923		55.695		67.117		70.065		27.125		56.391		5.717		88.153		83.181		0.601

				12/21/06		200-30-10		10		200		30		31.00		7.0 (1.5)		1.064		-0.030		198.4		29.590		10.205		8057		14.099		28.718		15.771		15.699		28.492		27.730		24.849		20.050		20.077		28.734		28.534		28.140		13.612		28.626		39.795		23.110		13.569		15.967		26.459		80.313		0.581

				12/21/06		200-40-10		10		200		40		29.85		6.85 (1.57)		1.069		-0.000		199.7		39.520		11.156		7833		23.746		40.201		26.525		26.568		38.567		37.505		34.733		30.672		30.478		40.136		39.566		38.480		24.540		38.496		50.676		23.527		24.758		11.684		36.381		81.946		0.594

				12/23/06		200-50-10		10		200		50		31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/23/06		200-60-10		10		200		60		26.70		6.9 (1.55)		1.074		-0.004		198.7		60.900		8.712		6950		44.922		61.076		47.511		47.441		58.818		57.341		54.505		51.624		51.107		61.042		59.813		57.908		45.436		58.187		69.612		26.232		45.900		6.823		67.155		84.021		0.608

				12/23/06		200-70-10		10		200		70		23.60		6.9 (1.55)		1.073		-0.004		198.4		70.120		9.889		6311		55.096		70.416		56.861		57.037		68.657		66.987		63.931		61.467		60.860		70.414		68.654		67.040		54.998		67.193		80.009		26.969		55.714		5.226		88.154		85.100		0.614

												Input Values						Calculated Values						118(kPa)		119(Psi)		120(VDC)		122(ADC)

						Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)						Voltage		Current

												30

						(5_1)		0		300		30				45.2-24.5		0.0098		0.993		7168.0		27.830		30.537		96.349		0.691

						(10_1)		10		300		30		3.36E-04		48.1-24.9		0.0134		1.045		7426.0		28.518		30.597		98.585		0.706

												40

						0		0		250		40		2.80E-04		38.4-19.7		0.0120		1.009		6752.0		15.954		37.370		90.391		0.649

						(6-1)		0		300		40		3.36E-04		45.5-21.7		0.0014		1.002		7201.0		23.542		37.236		98.274		0.705

						(11_1)		10		300		40		3.36E-04		51-21.2		-0.0071		1.050		7521.0		23.129		38.665		100.375		0.719

												50

						(1_1)		0		300		50		3.36E-04		44.5-19.6		0.011		1.003		6882.0		18.248		49.892		98.942		0.709

						(2_1)		5		300		50		3.36E-04		46.2-20.1		0.016		1.028		6758.0		17.760		50.573		99.932		0.716

						(2_2)		5		300		50		3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		18.063		50.564		100.242		0.718

						(3_1)		10		300		50		3.36E-04		48.4-20.6		0.0324		1.077		7092.0		18.287		50.334		101.621		0.726

						(3_2)		10		300		50		3.36E-04		48.6-20.8		0.0023		1.037		7091.0		17.999		50.585		101.617		0.726

						(4_1)		15		300		50		3.36E-04		50.9-20.6		0.0124		1.105		7291.0		17.952		50.922		103.765		0.726

												60

						(8_2)		0		300		60				45-22.2		0.0030		1.002		6211.0		14.078		67.790		100.115		0.715

						(13_1)		10		300		60		3.36E-04		48.2-22.5		0.0132		1.055		6625.0		14.068		67.237		103.650		0.739

												70

						(9_1)		0		300		70				42.5-21.6		0.0102		1.042		5887.0		11.222		88.648		102.857		0.734

						(14_1)		10		300		70		3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		11.350		88.608		104.965		0.742
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Mass Flux 200 kg/m2.s & Inlet Superheat = 0C

Mass Flux 200 kg/m2.s & Inlet Superheat = 10C

Mass Flux 300 kg/m2.s & Inlet Superheat = 0C

Mass Flux 300 kg/m2.s & Inlet Superheat = 10C

T_sat (C)

Average Heat Transfer Coefficient, (W/m2.K)
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Mass Flux 200 kg/m2.s & Inlet Superheat = 0C

Mass Flux 200 kg/m2.s & Inlet Superheat = 10C

Mass Flux 300 kg/m2.s & Inlet Superheat = 0C

Mass Flux 300 kg/m2.s & Inlet Superheat = 10C

T_sat (C)

Pressure Drop (kPa)

Effect of Saturation Temperature on Pressure Drop (R245fa)
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Saturation Temperature = 50C

Inlet Superheat = 0C +/- 1C

Inlet Superheat = 10C +/- 1C

Refrigerant Mass Flux (kg/m2.s)

Average Heat Transfer Coefficient (W/m2.K)

Effect of Mass Flux on Heat Transfer Coefficient (R245fa)
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Saturation Temperature = 50C

Inlet Superheat=0C  +/-1C

Inlet Superheat=10C +/-1C

Refrigerant Mass Flux (kg/m2.S)

Pressure Drop (kPa)

Effect of Mass Flux on Pressure Drop (R245fa)
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Saturation Temperature = 50C

havg with Mass Flux - 200 kg/m2.s

havg with Mass Flux - 300 kg/m2.s

Inlet Superheat (C)

Average Heat Transfer Coefficient (W/m2.K)

Effect of Inlet Superheat on Heat Transfer Coefficient (R245fa)

0

0

0

0

0

0

0

0

0



		0.9771076731						0

		5.1889042383						0

		10.3575375						0

		15.2208164894						0

		18.5541



Saturation Temperature = 50C

DP with Mass Flux = 200 kg/m2.s

DP with Mass Flux = 300 kg/m2.s

Inlet Superheat (C)

Pressure Drop (kPa)

Effect of Inlet Superheat on Pressure Drop (R245fa)

9.1600990443

0

8.9405645293

0

8.8865838113

0

8.7545771277

0

8.9216677419



												Input Values				HFE-calibrated Flow Meter with SS Ball				Calculated Values												101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

				Date		Code #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC				Refrigerant Flow Rate ml/min, (C.F)		Water, (H/L)		xout		xin		Actual Mass Flux		Actual Sat. Temp		Actual Sup Heat		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		Mass Flux		1/1/07		50-50-0		0		50		50				3.0, (1.63)		10 (L)		1.018		0.040		49.8		50.120		0.485		3114		42.508		49.483		42.765		42.906		50.017		49.420		48.320		44.073		46.095		49.440		48.541		47.165		41.301		39.175		50.605		24.356		41.826		0.628		49.756		40.700		0.295

				1/1/07		50-50-10		10		50		50				3.0, (1.63)		10.1(L)		1.069		-0.034		49.8		50.090		10.215		3891		42.585		49.418		42.952		43.032		50.134		49.538		48.370		44.530		46.357		49.381		48.510		47.124		41.222		39.414		60.305		24.911		41.672		0.509		49.706		41.500		0.300

				12/26/06		100-50-0		0		100		50				4.5, (1.63)		6.3 (H)		1.002		0.015		99.1		50.030		0.506		6155		41.099		48.119		42.263		42.333		49.810		49.197		47.815		45.943		45.649		48.104		47.255		45.888		40.329		48.989		50.536		24.515		40.662		2.853		49.782		58.421		0.423

				12/26/06		100-50-10		10		100		50				4.5, (1.7)		6.5 (H)		1.036		0.050		97.0		49.830		9.900		6730		39.905		49.563		41.759		41.856		49.665		48.900		47.242		45.544		45.114		49.500		48.612		47.201		39.853		48.683		59.730		23.986		40.313		2.434		49.452		59.666		0.432

				1/2/07		150-50-0		0		150		50				5.65 (1.67)		13.5 (H)		1.006		-0.018		150.0		50.020		0.569		6742		38.059		47.347		40.378		40.368		49.169		48.187		45.955		44.173		43.842		47.309		46.512		45.158		38.295		48.743		50.589		24.749		38.613		5.565		49.667		70.277		0.508

				1/2/07		150-50-0_a		0		150		50				5.65 (1.67)		13.5 (H)		1.014		-0.008		149.9		50.050		0.532		6658		38.049		47.163		40.442		40.426		49.160		48.186		46.022		44.228		43.886		47.144		46.379		45.026		38.363		48.759		50.582		25.263		38.688		5.626		49.714		70.276		0.509

				1/2/07		150-50-10		10		150		50				5.6 (1.67)		15.5 (H)		1.100		0.018		147.3		50.050		10.252		7056		38.130		46.973		40.806		40.794		49.441		48.411		46.153		44.468		44.148		46.920		46.127		44.856		38.776		48.948		60.302		25.655		39.188		5.338		49.689		72.166		0.521

				1/2/07		200-50-0		0		200		50				7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-50-10		10		200		50				31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-0		0		200		50				7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		6352		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/23/06		200-50-10		10		200		50				6.9 (1.55)		31.2 (H)		1.074		-0.030		199.0		49.720		10.358		6860		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				1/3/07		250-50-0		0		250		50				24.5 (H)		8.35 (1.4)		0.997		0.038		255.0		49.260		1.526		7603		33.651		47.660		36.154		36.130		48.030		46.679		43.871		40.667		40.437		47.596		46.774		45.501		33.646		47.834		50.786		26.131		33.916		15.228		49.534		90.803		0.656

				1/3/07		250-50-10		10		250		50				28.1 (H)		8.3 (1.4)		1.090		0.050		251.0		49.490		10.690		8012		33.687		47.510		36.209		36.188		48.315		46.947		43.886		40.780		40.533		47.462		46.662		45.402		33.713		48.019		60.180		26.351		33.934		15.681		49.606		93.685		0.676

		Super Heat		12/24/06		200-50-0		0		200		50				7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		7052		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/24/06		200-50-5		5		200		50				7.0 (1.5)		26.3 (H)		1.050		0.003		197.6		49.710		5.189		7360		35.233		49.857		38.063		37.990		48.454		47.131		44.281		41.762		41.439		49.889		49.055		47.754		35.973		48.240		54.899		25.124		36.231		8.941		49.747		81.892		0.593

				12/23/06		200-50-10		10		200		50				31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-15		15		200		50				7.0 (1.5)		29.6 (H)		1.113		0.005		197.5		49.730		15.221		7837		35.291		49.780		37.613		37.632		48.761		47.496		44.580		41.439		41.064		49.809		48.977		47.672		35.615		48.267		64.951		25.313		35.820		8.755		49.753		83.955		0.607

				12/24/06		200-50-20		20		200		50				7.0 (1.5)		31.3 (H)		1.136		0.001		197.6		49.710		18.554		8008		35.257		49.846		37.572		37.578		48.822		47.524		44.566		41.355		40.985		49.822		48.980		47.663		35.570		48.267		68.264		25.302		35.756		8.922		49.746		84.727		0.612

		Sat. Temp.		12/21/06		200-30-0		0		200		30				28.20		7.05 (1.5)		0.994		-0.012		201.2		29.990		2.102		7483		13.977		28.295		15.693		15.645		27.771		26.914		24.202		19.836		19.913		28.342		28.126		27.739		13.610		28.012		32.092		22.454		13.581		16.153		25.945		78.317		0.569

				12/21/06		200-40-0		0		200		40				27.00		7.0 (1.5)		1.019		0.007		197.6		39.430		1.781		7232		1.026		40.045		26.646		26.592		38.187		37.155		34.412		30.702		30.437		40.040		39.456		38.315		24.587		38.251		41.211		23.397		24.752		12.157		36.315		79.730		0.581

				1/2/07		200-50-0		0		200		50				7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-60-0		0		200		60				22.90		7.0 (1.5)		1.002		-0.008		197.4		60.320		0.369		6344		45.181		61.408		47.667		47.728		58.566		57.158		54.396		52.027		51.479		61.358		60.091		58.240		45.709		57.945		60.689		25.657		46.100		7.160		67.601		81.806		0.592

				12/23/06		200-70-0		0		200		70				20.80		7.0 (1.5)		1.023		0.043		196.8		70.100		-0.035		5895		55.682		70.444		57.439		57.649		68.453		66.935		64.214		62.072		61.466		70.477		68.690		66.923		55.695		67.117		70.065		27.125		56.391		5.717		88.153		83.181		0.601

				12/21/06		200-30-10		10		200		30				31.00		7.0 (1.5)		1.064		-0.030		198.4		29.590		10.205		8057		14.099		28.718		15.771		15.699		28.492		27.730		24.849		20.050		20.077		28.734		28.534		28.140		13.612		28.626		39.795		23.110		13.569		15.967		26.459		80.313		0.581

				12/21/06		200-40-10		10		200		40				29.85		6.85 (1.57)		1.069		-0.000		199.7		39.520		11.156		7833		23.746		40.201		26.525		26.568		38.567		37.505		34.733		30.672		30.478		40.136		39.566		38.480		24.540		38.496		50.676		23.527		24.758		11.684		36.381		81.946		0.594

				12/23/06		200-50-10		10		200		50				31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/23/06		200-60-10		10		200		60				26.70		6.9 (1.55)		1.074		-0.004		198.7		60.900		8.712		6950		44.922		61.076		47.511		47.441		58.818		57.341		54.505		51.624		51.107		61.042		59.813		57.908		45.436		58.187		69.612		26.232		45.900		6.823		67.155		84.021		0.608

				12/23/06		200-70-10		10		200		70				23.60		6.9 (1.55)		1.073		-0.004		198.4		70.120		9.889		6311		55.096		70.416		56.861		57.037		68.657		66.987		63.931		61.467		60.860		70.414		68.654		67.040		54.998		67.193		80.009		26.969		55.714		5.226		88.154		85.100		0.614

												Input Values								Calculated Values						118(kPa)		119(Psi)		120(VDC)		122(ADC)

						Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Actual Tsat oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)						Voltage		Current

												30

						(5_1)		0		300		30						45.2-24.5		0.0098		0.993		7168.0		27.830		30.537		96.349		0.691

						(10_1)		10		300		30				3.36E-04		48.1-24.9		0.0134		1.045		7426.0		28.518		30.597		98.585		0.706

												40

						0		0		250		40				2.80E-04		38.4-19.7		0.0120		1.009		6752.0		15.954		37.370		90.391		0.649

						(6-1)		0		300		40				3.36E-04		45.5-21.7		0.0014		1.002		7201.0		23.542		37.236		98.274		0.705

						(11_1)		10		300		40				3.36E-04		51-21.2		-0.0071		1.050		7521.0		23.129		38.665		100.375		0.719

						NEW		MAY 2007

						(32_5)		0		300		40		41.07		OK		78.7-40.6		0.0125		1.010		8584.0		28.552		36.249		-95.787		0.687

						(37_1)		10		300		40		51.02		OK		65.6-24.2		-0.0156		1.067		8678.0		24.096		36.588		-99.062		0.709

												50

						(1_1)		0		300		50				3.36E-04		44.5-19.6		0.011		1.003		6882.0		18.248		49.892		98.942		0.709

						(2_1)		5		300		50				3.36E-04		46.2-20.1		0.016		1.028		6758.0		17.760		50.573		99.932		0.716

						(2_2)		5		300		50				3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		18.063		50.564		100.242		0.718

						(3_1)		10		300		50				3.36E-04		48.4-20.6		0.0324		1.077		7092.0		18.287		50.334		101.621		0.726

						(3_2)		10		300		50				3.36E-04		48.6-20.8		0.0023		1.037		7091.0		17.999		50.585		101.617		0.726

						(4_1)		15		300		50				3.36E-04		50.9-20.6		0.0124		1.105		7291.0		17.952		50.922		103.765		0.726

						NEW		MAY 2007

						(5,12,33_1)		1		300		50		51.15		Ok		59.2-22.8		0.0023		1.019		7847.0		18.658		49.760		-98.241		0.704

						(6_1)		7		300		50		56.64		OK		59.1-22.9		0.0056		1.038		7798.0		18.460		49.772		-98.921		0.707

						(7,18,38_2)		11		300		50		60.81		OK		62.2-23.1		-0.0166		1.070		8250.0		18.055		49.774		-99.966		0.715

						(8_1)		15		300		50		65.41		OK		66.2-24.6		-0.0099		1.099		8555.0		18.407		49.509		100.504		0.719

												60

						(8_2)		0		300		60						45-22.2		0.0030		1.002		6211.0		14.078		67.790		100.115		0.715

						(13_1)		10		300		60				3.36E-04		48.2-22.5		0.0132		1.055		6625.0		14.068		67.237		103.650		0.739

						NEW		MAY 2007

						(34_1)		0		300		60		60.76		OK		59.1-27.4		-0.0017		1.020		6944.0		13.762		66.436		-98.579		0.706

						(39_2)		10		300		60		69.82		OK		63.5-27		0.0162		1.096		7171.0		14.195		66.411		-101.509		0.725

												70

						(9_1)		0		300		70						42.5-21.6		0.0102		1.042		5887.0		11.222		88.648		102.857		0.734

						(14_1)		10		300		70				3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		11.350		88.608		104.965		0.742

						NEW		MAY 2007

						(30_2)		0		300		70		70.68				56.8-26.6		0.0145		1.031		6570.0		11.057		87.533		-100.197		0.716

						(40_1)		10		300		70		80.09		OK		60-25.9		0.0035		1.078		6925.0		10.046		87.600		-102.343		0.730

						(11_1)		0		400		50		51.27		OK		74.6-31		0.0187		1.009		8091.0		32.205		49.661		-112.025		0.800

						(19_1)		10		400		50		60.65		OK		79.8-31.1		0.0010		1.065		9273.0		33.122		49.674		-114.160		0.814
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Saturation Temperature = 50C
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Saturation Temperature = 50C
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Saturation Temperature = 50C

DP with Mass Flux = 200 kg/m2.s

DP with Mass Flux = 300 kg/m2.s
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Water Flow Rate

		High Flow						Low Flow

		Dh		Flow Rate				Dh		Flow Rate

		26		291.91				8		60.88

		27		298.29				9		65.40

		28		304.55				10		69.61

		29		310.71				11		73.58

		30.2		317.96				12		77.34

		31		322.73				13		80.93

		31.7		326.86				14		84.39

		33		334.44				15		87.73

		34.2		341.36				16		90.98

		35		345.93				17		94.15

		36		351.61				18		97.24

		36.9		356.71				19		100.26

		38.1		363.47				20		103.21

		39		368.54				21		106.08

		39.7		372.48				22		108.87

		40.2		375.30				23		111.56

		42.6		388.87				24		114.12

		43.6		394.57

		44.2		398.00

		45.4		404.92

		46		408.41

		47		414.26

		48.9		425.56

		49		426.16

		49.3		427.97

		51		438.36

		52		444.58

		53		450.90

		54		457.31

		55		463.83

		56.3		472.46

		57		477.19

		58		484.04

		59		491.01

		60		498.11

		61		505.34

		62		512.69

		63		520.19

		64		527.82

		65		535.59

		66		543.50

		67		551.57

		68		559.77

		69		568.13

		70		576.64

		71		585.30

		72		594.12

		73		603.09





0 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(5,12,33_1)		0		300		50		3.36E-04		44.5-19.6		0.0110		1.003		6882.0		29.276		49.532		33.019		33.019		47.181		45.235		41.713		37.661		37.935		49.580		48.866		47.058		30.047		47.143		51.452		26.450		30.124		18.248		49.892		98.942		0.709

		(31_1)		0		300		30				45.2-24.5		0.0098		0.993		7168.0		11.005		30.887		14.843		14.726		30.854		29.236		25.693		20.088		20.890		30.924		30.657		29.898		11.248		30.769		36.659		23.659		10.751		27.830		30.537		96.349		0.691

		0		0		250		40		2.80E-04		38.4-19.7		0.0120		1.009		6752.0		21.500		38.850		24.570		24.706		38.129		36.600		33.356		29.228		29.504		38.860		38.314		36.966		21.706		37.583		41.834		21.538		21.579		15.954		37.370		90.391		0.649

		(32-1)		0		300		40		3.36E-04		45.5-21.7		0.0014		1.002		7201.0		18.930		36.376		22.291		22.271		37.440		35.619		31.837		27.142		27.616		36.363		35.892		34.670		19.325		37.288		41.516		22.614		19.157		23.542		37.236		98.274		0.705

		(34_1)		0		300		60				45-22.1		0.0179		0.983		6271.0		40.317		60.207		42.992		43.160		57.301		55.157		51.628		47.802		47.897		60.308		59.171		57.015		40.063		57.330		60.683		28.526		40.092		14.013		67.377		100.855		0.721

		(34_2)		0		300		60				45-22.2		0.0030		1.002		6211.0		40.430		60.467		43.186		43.292		57.333		55.237		51.561		48.025		48.096		60.575		59.466		57.269		40.168		57.514		60.939		29.115		40.167		14.078		67.790		100.115		0.715

		(35_1)		0		300		70				42.5-21.6		0.0102		1.042		5887.0		50.420		70.356		52.815		53.170		67.391		65.135		62.090		57.599		57.640		70.469		69.146		67.442		50.098		67.206		71.449		29.949		50.341		11.222		88.648		102.857		0.734

		REPEATED TEST Starting May 5 2007

		(32_1)		0		300		40		Not OK		61.1-34.8								29.193		35.208		21.939		22.099		36.476		34.693		30.639		26.746		26.794		35.722		21.392		34.287		19.178		36.679		40.792		27.554		18.985		24.271		36.555		-97.718		0.697

		(32_2)		0		300		40		Not OK		63.5-24.8								26.317		33.863		22.432		22.573		36.795		35.099		31.323		26.553		27.143		34.448		20.131		32.914		19.768		36.876		40.668		26.549		19.543		24.587		36.571		-97.191		0.697

		(32_3)		0		300		40		OK		63.5-24.7		-0.0100		1.007		8210.0		27.148		33.535		23.681		23.840		37.112		35.455		31.988		27.547		28.068		33.986		22.660		32.621		21.123		37.130		40.702		27.474		20.918		24.947		36.595		-96.845		-0.000

		(32_4)		0		300		40		Not OK		63.5-24.7								24.244		37.065		23.602		23.823		37.233		35.611		32.123		27.697		28.230		37.781		14.364		35.912		21.182		37.310		40.724		26.012		20.901		23.706		36.566		-96.452		0.692

		(32_5)		0		300		40		OK		63.5-24.7		0.0160		0.994		7829.0		25.384		36.929		23.360		23.574		37.177		35.574		31.964		27.451		27.999		37.596		16.395		35.907		20.898		37.201		40.768		26.825		20.591		23.990		36.573		-96.466		0.692

		(5,12,33_1)		0		300		50		Ok		59.2-22.8		0.0023		1.019		7847.0		19.756		48.919		34.319		34.491		47.291		45.535		42.597		38.032		38.311		49.796		8.693		47.184		31.743		47.534		51.147		30.658		31.654		18.658		49.760		-98.241		0.704

		(34_1)		0		300		60		OK		59.1-27.4		-0.0017		1.02		6944.0		11.65		58.571		43.71		44.02		57.242		55.228		51.603		47.751		47.977		59.978		-1.534		56.809		41.24		57.275		60.762		35.299		41.307		13.762		66.436		-98.579		0.706

		(34_2)		0		300		60				60.2-27.4								12.224		58.539		43.585		43.873		57.153		55.136		51.433		47.547		47.761		59.888		-0.773		56.767		41.076		57.162		60.74		35.273		41.209		13.705		66.445		-98.56		0.706

		(30_1)		0		300		70				56.4-26.1								6.929		68.669		53.157		53.367		67.111		64.83		60.978		57.087		57.161		70.134		-7.313		66.892		50.574		63.907		70.233		37.815		50.914		9.986		87.675		-98.702		0.703

		(30_2)		0		300		70				56.4-26.2		-0.0136		0.9987		5922.0		7.178		68.719		53.281		53.455		67.133		64.82		61.004		57.166		57.275		70.107		-7.017		66.849		50.652		64.227		70.591		37.895		50.964		10.145		87.646		-98.777		0.706

		(30_2)		0		300		70		OK		56.8-26.6		0.0145		1.031		6570.0		2.773		68.185		54.192		54.447		67.439		65.238		61.615		58.119		58.214		69.804		-7.537		66.753		51.615		67.031		70.675		37.381		51.987		11.057		87.533		-100.197		0.716

		(11_1)		0		400		50		OK		74.6-31		0.01874		1.009		8091.0		24.714		45.708		29.786		30.195		46.054		43.935		39.836		34.548		35.121		46.564		12.909		44.661		26.773		46.058		51.273		33.136		26.661		32.205		49.661		-112.025		0.8

		(21_1)		0		300		31.8				78.1-38.3		-0.0004		1.003		10605.0		28.268		26.838		15.739		15.781		27.808		26.431		23.71		19.104		19.76		27.123		20.338		26.191		13.142		26.702		33.927		22.385		12.806		36.261		27.379		-96.707		0.694

		(21_2)		0		300		31.8				78.3-38.5		0.0173		1.007		10876.0		27.812		26.685		16.093		16.201		27.901		26.394		23.784		19.437		20.096		26.954		20.27		26.101		13.616		26.595		33.837		22.016		13.477		36.838		27.369		-96.727		0.694

		(21_3)		0		300		31.8				78.3-38.6		0.0139		1.006		10739.0		27.908		26.528		16.124		16.222		27.881		26.399		23.781		19.436		20.08		26.809		20.648		26.019		13.65		26.5		33.346		21.898		13.491		37.242		27.37		-96.71		0.694

		(32_1)		0		300		40				75.6-37.9		0.00087		1.01		9101.0		27.368		37.601		24.082		24.307		36.899		35.319		32.112		27.944		28.455		38.165		16.365		36.403		21.501		36.858		41.185		25.502		21.376		26.202		36.074		-97.539		0.699

		(32_2)		0		300		40				75.6-38.4								28.235		37.138		25.149		25.365		37.02		35.57		32.639		28.816		29.251		37.658		19.835		36.129		22.683		36.7		40.597		29.13		22.478		28.632		36.064		-96.4		0.691

		(32_3)		0		300		40				78.4-40.4								31.561		36.036		24.692		24.787		36.401		34.849		32.056		28.262		28.745		36.625		24.623		35.646		22.12		35.918		40.736		29.583		22.128		24.283		36.245		-96.424		0.691

		(32_4)		0		300		40				78.4-40.4								33.421		34.593		23.884		24.011		35.82		34.62		32.081		28.093		28.22		35.14		26.839		34.297		21.372		35.351		41.006		30.426		21.114		27.92		36.206		-95.807		0.687

		(32_5)		0		300		40		OK		78.7-40.6		0.01247		1.01		8584.0		34.647		34.418		23.899		23.957		36.042		34.761		32.244		28.1		28.25		34.907		28.509		34.141		21.361		35.225		41.066		30.719		21.17		28.552		36.249		-95.787		0.687

		(14_1)		0		500		50				81.5-36.3								29.518		42.652		29.187		29.328		45.587		43.613		40.127		34.625		35.444		43.245		18.125		41.596		25.686		44.264		51.712		32.727		25.726		43.651		50.645		-126.319		0.897

		(14_2)		0		500		50				81.5-36.4		0.01822		1.004		9926.0		29.597		42.645		29.214		29.334		45.508		43.558		40.073		34.609		35.451		43.217		18.192		41.538		25.711		44.232		51.677		32.94		25.761		43.918		50.683		-125.695		0.892

		(14_3)		0		500		50				82.3-36.5		-0.001758		1.004		9994.0		28.59		42.905		29.147		29.308		45.701		43.566		39.898		34.528		35.348		43.492		17.729		41.793		25.6		44.429		51.806		32.436		25.741		41.847		50.636		-125.723		0.892





5 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(6_1)		5		300		50		3.36E-04		46.2-20.1		0.016		1.028		6758.0		29.303		50.140		32.524		32.721		47.505		45.633		41.650		37.396		37.703		50.159		49.431		47.551		29.676		46.877		55.334		26.850		29.731		17.760		50.573		99.932		0.716

		(6_2)		5		300		50		3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		29.430		49.890		32.832		33.007		47.596		45.583		42.238		37.518		37.636		49.937		49.255		47.559		29.923		47.678		56.692		28.125		29.925		18.063		50.564		100.242		0.718

		REPEATED TESTS Starting May 5 2007

		(6_1)		5		300		50		OK		59.1-22.9		0.0056		1.038		7798		22.159		49.042		34.139		34.326		46.951		45.612		42.136		38.214		38.257		49.764		11.238		47.218		31.551		47.479		56.643		31.374		31.431		18.46		49.772		-98.921		0.707





10 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(10_1)		10		300		30		3.36E-04		48.1-24.9		0.013		1.045		7426.0		10.325		30.434		14.538		14.484		30.891		29.218		25.650		19.828		20.704		30.513		30.301		29.667		11.081		30.769		41.146		24.312		10.596		28.518		30.597		98.585		0.706

		(11_1)		10		300		40		3.36E-04		51-21.2		-0.0071		1.050		7521.0		20.004		40.159		23.333		23.409		38.694		36.910		32.968		28.166		28.673		40.197		39.651		38.449		20.492		38.534		51.222		23.807		20.176		23.129		38.665		100.375		0.719

		(3_1)		10		300		50		3.36E-04		48.4-20.6		0.0324		1.077		7092.0		29.395		49.641		32.523		32.656		47.534		45.445		41.561		37.314		37.631		49.661		48.949		47.245		29.629		47.401		60.301		28.325		29.661		18.287		50.334		101.621		0.726

		(3_2)		10		300		50		3.36E-04		48.6-20.8		0.0023		1.037		7091.0		29.384		49.763		32.501		32.627		47.768		45.728		41.754		37.294		37.636		49.753		49.006		47.346		29.615		47.539		60.503		27.899		29.525		17.999		50.585		101.617		0.726

		(13_1)		10		300		60		3.36E-04		48.2-22.5		0.0132		1.055		6625.0		38.551		60.137		42.317		42.473		57.571		55.343		51.336		47.006		47.299		60.234		59.161		56.935		39.380		57.378		70.367		28.981		39.304		14.068		67.237		103.650		0.739

		(14_1)		10		300		70		3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		49.561		70.363		51.866		52.185		67.437		64.939		61.161		56.816		56.944		70.458		69.080		67.450		49.122		66.136		80.634		30.020		49.182		11.350		88.608		104.965		0.742

		(14_2)		10		300		70		3.36E-04		45.5-21.7		0.0141		1.042		5789.0		49.529		70.385		51.867		52.185		67.411		64.892		61.302		56.703		56.754		70.484		69.059		67.477		49.145		65.909		80.580		30.073		49.242		11.382		88.745		105.112		0.747

		REPEATED TESTS Starting May 5 2007

		(37_1)		10		300		40		OK		65.6-24.2		-0.0156		1.067		8678.0		26.828		37.737		23.441		23.537		37.226		35.683		31.995		27.359		27.929		38.313		17.698		36.726		20.808		37.268		51.018		27.588		20.525		24.096		36.588		-99.062		0.709

		(37-2)		10		300		40		OK		65.6-24.3		-0.0020		1.060		8642.0		27.117		37.656		23.542		23.683		37.267		35.776		32.032		27.475		28.014		38.223		18.377		36.677		20.959		37.249		51.558		27.892		20.659		24.414		36.594		-99.196		0.709

										0.00E+00

		(7,18,38_1)		10		300		50				62.5-22.8								24.612		49.040		32.996		33.275		47.455		46.043		42.071		37.836		37.851		49.724		13.249		47.252		30.537		47.414		61.051		32.195		30.382		18.667		49.787		-99.993		0.715

		(7,18,38_2)		10		300		50		OK		62.2-23.1		-0.0166		1.07		7905		25.418		49.069		32.315		32.541		47.303		45.787		41.530		37.189		37.209		49.750		13.285		47.286		29.713		47.097		60.807		32.173		29.927		18.055		49.774		-99.966		0.715

		(39_1)		10		300		60				64-27								13.383		58.538		43.494		43.808		57.221		55.09		51.434		47.304		47.433		59.777		0.929		56.715		40.993		57.028		69.72		35.898		41.159		14.021		66.432		-101.304		0.724

		(39_2)		10		300		60		OK		63.5-27		0.0162		1.096		7171		13.585		58.47		43.54		43.767		57.321		55.294		51.764		47.116		47.296		59.734		1.279		56.718		40.95		57.009		69.822		36.049		41.148		14.195		66.411		-101.509		0.725

		(40_1)		10		300		70		OK		60-25.9		0.0035		1.078		6234		6.421		68.688		53.048		53.155		67.378		65.067		60.786		56.8		56.937		70.088		-6.782		66.802		50.355		65.445		80.09		36.493		50.651		10.046		87.6		-102.343		0.73

																				4.316		68.21		53.592		53.886		67.643		65.313		61.278		57.485		57.606		69.768		-6.253		66.74		50.973		66.706		80.157		37.552		51.367		10.943		87.531		-102.968		0.734

																				3.279		68.096		54.93		55.49		68.171		66.061		62.382		58.98		59.052		69.675		-5.353		66.675		52.726		67.456		80.222		38.26		53.081		11.646		87.556		-102.721		0.734

																				5.488		68.203		53.523		54.052		67.704		65.412		61.342		57.594		57.728		69.737		-4.986		66.72		51.171		66.77		80.159		38.503		51.487		11.201		87.536		-102.781		0.734

																				7.51		68.22		52.016		52.577		67.247		64.794		60.392		56.189		56.404		69.774		-4.765		66.758		49.515		63.913		80.508		38.382		49.835		10.468		87.54		-102.916		0.734

		(19_1)		10		400		50		OK		79.8-31.1		0.001		1.065		9273		28.033		45.46		30.059		30.28		46.627		44.664		40.327		34.677		35.453		46.179		17.421		44.401		26.994		46.169		60.645		34.95		26.862		33.122		49.674		-114.16		0.814

		(19_1)		10		400		50				79.8-31.2								27.435		45.529		30.145		30.493		46.356		44.187		40		34.89		35.499		46.226		17.617		44.46		27.163		46.163		61.476		34.992		27.13		32.537		49.646		-114.162		0.814

		(26_1)		10		300		31.8				81.6-37.4		0.00517		1.061		11206		30.296		26.498		15.452		15.542		28.135		26.847		23.658		19.046		19.71		26.861		23.093		26.26		12.877		26.814		43.34		23.009		12.609		36.278		27.439		-98.933		0.709

												81.9-37.7		0.00433		1.063		11329		30.785		26.491		15.495		15.584		28.204		26.917		23.697		19.096		19.781		26.831		23.93		26.248		12.912		26.865		44.115		23.396		12.638		36.199		27.452		-98.923		0.709

		(20_1)		10		500		50				85.5-36		0.01153		1.073		10933		28.968		42.872		29.187		29.276		46.067		44.071		40.207		34.673		35.493		43.467		17.941		41.773		25.637		44.493		60.392		32.828		25.588		41.832		50.65		-129.38		0.917





15 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(15,_1)		15		300		50				50.9-21.5		0.012		1.105		7291.0		29.031		50.143		32.652		32.736		48.038		45.850		41.842		37.436		37.760		50.189		49.455		47.592		29.701		48.001		65.609		26.475		29.555		17.952		50.922		103.765		0.726

		(15_2)		15		300		50				50.9-21.6		0.0151		1.106		7327.0		29.085		50.198		32.695		32.762		48.011		45.852		41.836		37.492		37.822		50.224		49.496		47.600		29.739		47.989		65.346		26.626		29.602		18.257		50.903		103.764		0.726

		REPEATED TEST Starting May 5 2007

		(8_1)		15		300		50		OK		66.2-24.6		-0.0099		1.099		8555.0		23.856		48.779		33.764		34.045		47.485		45.812		42.003		37.653		37.965		49.585		13.243		47.151		31.309		47.606		65.406		34.069		31.246		18.407		49.509		100.504		0.719

		(8_2)		15		300		50				65.8-25		0.0126		1.059		7459.0		25.685		48.969		33.574		33.893		47.355		45.350		41.968		37.094		37.440		49.700		14.756		47.424		31.110		47.493		65.046		34.706		30.972		16.219		49.598		-98.642		0.706





Results Table

								Input Values						Calculated Values						118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)						Voltage		Current

								30

		(5_1)		0		300		30				45.2-24.5		0.0098		0.993		7168.0		27.830		30.537		96.349		0.691

		(10_1)		10		300		30		3.36E-04		48.1-24.9		0.0134		1.045		7426.0		28.518		30.597		98.585		0.706

								40

		0		0		250		40		2.80E-04		38.4-19.7		0.0120		1.009		6752.0		15.954		37.370		90.391		0.649

		(6-1)		0		300		40		3.36E-04		45.5-21.7		0.0014		1.002		7201.0		23.542		37.236		98.274		0.705

		(11_1)		10		300		40		3.36E-04		51-21.2		-0.0071		1.050		7521.0		23.129		38.665		100.375		0.719

		NEW		MAY 2007

		(32_5)		0		300		40		OK		63.5-24.7		0.0160		0.994		7829.0		23.990		36.573		-96.466		0.692

		(37_1)		10		300		40		OK		65.6-24.2		-0.0156		1.067		8678.0		24.096		36.588		-99.062		0.709

								50

		(1_1)		0		300		50		3.36E-04		44.5-19.6		0.011		1.003		6882.0		18.248		49.892		98.942		0.709

		(2_1)		5		300		50		3.36E-04		46.2-20.1		0.016		1.028		6758.0		17.760		50.573		99.932		0.716

		(2_2)		5		300		50		3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		18.063		50.564		100.242		0.718

		(3_1)		10		300		50		3.36E-04		48.4-20.6		0.0324		1.077		7092.0		18.287		50.334		101.621		0.726

		(3_2)		10		300		50		3.36E-04		48.6-20.8		0.0023		1.037		7091.0		17.999		50.585		101.617		0.726

		(4_1)		15		300		50		3.36E-04		50.9-20.6		0.0124		1.105		7291.0		17.952		50.922		103.765		0.726

		NEW		MAY 2007

		(5,12,33_1)		0		300		50		Ok		59.2-22.8		0.0023		1.019		7847.0		18.658		49.760		-98.241		0.704

		(6_1)		5		300		50		OK		59.1-22.9		0.0056		1.038		7798.0		18.460		49.772		-98.921		0.707

		(7,18,38_2)		10		300		50		OK		62.2-23.1		-0.0166		1.070		7905.0		18.055		49.774		-99.966		0.715

		(8_1)		15		300		50		OK		66.2-24.6		-0.0099		1.099		8555.0		18.407		49.509		100.504		0.719

								60

		(8_2)		0		300		60				45-22.2		0.0030		1.002		6211.0		14.078		67.790		100.115		0.715

		(13_1)		10		300		60		3.36E-04		48.2-22.5		0.0132		1.055		6625.0		14.068		67.237		103.650		0.739

		NEW		MAY 2007

		(34_1)		0		300		60		OK		59.1-27.4		-0.0017		1.020		6944.0		13.762		66.436		-98.579		0.706

		(39_2)		10		300		60		OK		63.5-27		0.0162		1.096		7171.0		14.195		66.411		-101.509		0.725

								70

		(9_1)		0		300		70				42.5-21.6		0.0102		1.042		5887.0		11.222		88.648		102.857		0.734

		(14_1)		10		300		70		3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		11.350		88.608		104.965		0.742

		NEW		MAY 2007

		(30_1)		0		300		70				56.4-26.1
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												Input Values		HFE-calibrated Flow Meter with SS Ball				Calculated Values												101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

				Date		Code #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Refrigerant Flow Rate ml/min, (C.F)		Water, (H/L)		xout		xin		Actual Mass Flux		Actual Sat. Temp		Actual Sup Heat		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		Mass Flux		1/1/07		50-50-0		0		50		50		3.0, (1.63)		10 (L)		1.018		0.040		49.8		50.120		0.485		3114		42.508		49.483		42.765		42.906		50.017		49.420		48.320		44.073		46.095		49.440		48.541		47.165		41.301		39.175		50.605		24.356		41.826		0.628		49.756		40.700		0.295

				1/1/07		50-50-10		10		50		50		3.0, (1.63)		10.1(L)		1.069		-0.034		49.8		50.090		10.215		3891		42.585		49.418		42.952		43.032		50.134		49.538		48.370		44.530		46.357		49.381		48.510		47.124		41.222		39.414		60.305		24.911		41.672		0.509		49.706		41.500		0.300

				12/26/06		100-50-0		0		100		50		4.5, (1.63)		6.3 (H)		1.002		0.015		99.1		50.030		0.506		6155		41.099		48.119		42.263		42.333		49.810		49.197		47.815		45.943		45.649		48.104		47.255		45.888		40.329		48.989		50.536		24.515		40.662		2.853		49.782		58.421		0.423

				12/26/06		100-50-10		10		100		50		4.5, (1.7)		6.5 (H)		1.036		0.050		97.0		49.830		9.900		6730		39.905		49.563		41.759		41.856		49.665		48.900		47.242		45.544		45.114		49.500		48.612		47.201		39.853		48.683		59.730		23.986		40.313		2.434		49.452		59.666		0.432

				1/2/07		150-50-0		0		150		50		5.65 (1.67)		13.5 (H)		1.006		-0.018		150.0		50.020		0.569		6742		38.059		47.347		40.378		40.368		49.169		48.187		45.955		44.173		43.842		47.309		46.512		45.158		38.295		48.743		50.589		24.749		38.613		5.565		49.667		70.277		0.508

				1/2/07		150-50-0_a		0		150		50		5.65 (1.67)		13.5 (H)		1.014		-0.008		149.9		50.050		0.532		6658		38.049		47.163		40.442		40.426		49.160		48.186		46.022		44.228		43.886		47.144		46.379		45.026		38.363		48.759		50.582		25.263		38.688		5.626		49.714		70.276		0.509

				1/2/07		150-50-10		10		150		50		5.6 (1.67)		15.5 (H)		1.100		0.018		147.3		50.050		10.252		7056		38.130		46.973		40.806		40.794		49.441		48.411		46.153		44.468		44.148		46.920		46.127		44.856		38.776		48.948		60.302		25.655		39.188		5.338		49.689		72.166		0.521

				1/2/07		200-50-0		0		200		50		7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-50-10		10		200		50		31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-0		0		200		50		7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		6352		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/23/06		200-50-10		10		200		50		6.9 (1.55)		31.2 (H)		1.074		-0.030		199.0		49.720		10.358		6860		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				1/3/07		250-50-0		0		250		50		24.5 (H)		8.35 (1.4)		0.997		0.038		255.0		49.260		1.526		7603		33.651		47.660		36.154		36.130		48.030		46.679		43.871		40.667		40.437		47.596		46.774		45.501		33.646		47.834		50.786		26.131		33.916		15.228		49.534		90.803		0.656

				1/3/07		250-50-10		10		250		50		28.1 (H)		8.3 (1.4)		1.090		0.050		251.0		49.490		10.690		8012		33.687		47.510		36.209		36.188		48.315		46.947		43.886		40.780		40.533		47.462		46.662		45.402		33.713		48.019		60.180		26.351		33.934		15.681		49.606		93.685		0.676

		Super Heat		12/24/06		200-50-0		0		200		50		7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		7052		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/24/06		200-50-5		5		200		50		7.0 (1.5)		26.3 (H)		1.050		0.003		197.6		49.710		5.189		7360		35.233		49.857		38.063		37.990		48.454		47.131		44.281		41.762		41.439		49.889		49.055		47.754		35.973		48.240		54.899		25.124		36.231		8.941		49.747		81.892		0.593

				12/23/06		200-50-10		10		200		50		31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-15		15		200		50		7.0 (1.5)		29.6 (H)		1.113		0.005		197.5		49.730		15.221		7837		35.291		49.780		37.613		37.632		48.761		47.496		44.580		41.439		41.064		49.809		48.977		47.672		35.615		48.267		64.951		25.313		35.820		8.755		49.753		83.955		0.607

				12/24/06		200-50-20		20		200		50		7.0 (1.5)		31.3 (H)		1.136		0.001		197.6		49.710		18.554		8008		35.257		49.846		37.572		37.578		48.822		47.524		44.566		41.355		40.985		49.822		48.980		47.663		35.570		48.267		68.264		25.302		35.756		8.922		49.746		84.727		0.612

		Sat. Temp.		12/21/06		200-30-0		0		200		30		28.20		7.05 (1.5)		0.994		-0.012		201.2		29.990		2.102		7483		13.977		28.295		15.693		15.645		27.771		26.914		24.202		19.836		19.913		28.342		28.126		27.739		13.610		28.012		32.092		22.454		13.581		16.153		25.945		78.317		0.569

				12/21/06		200-40-0		0		200		40		27.00		7.0 (1.5)		1.019		0.007		197.6		39.430		1.781		7232		1.026		40.045		26.646		26.592		38.187		37.155		34.412		30.702		30.437		40.040		39.456		38.315		24.587		38.251		41.211		23.397		24.752		12.157		36.315		79.730		0.581

				1/2/07		200-50-0		0		200		50		7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-60-0		0		200		60		22.90		7.0 (1.5)		1.002		-0.008		197.4		60.320		0.369		6344		45.181		61.408		47.667		47.728		58.566		57.158		54.396		52.027		51.479		61.358		60.091		58.240		45.709		57.945		60.689		25.657		46.100		7.160		67.601		81.806		0.592

				12/23/06		200-70-0		0		200		70		20.80		7.0 (1.5)		1.023		0.043		196.8		70.100		-0.035		5895		55.682		70.444		57.439		57.649		68.453		66.935		64.214		62.072		61.466		70.477		68.690		66.923		55.695		67.117		70.065		27.125		56.391		5.717		88.153		83.181		0.601

				12/21/06		200-30-10		10		200		30		31.00		7.0 (1.5)		1.064		-0.030		198.4		29.590		10.205		8057		14.099		28.718		15.771		15.699		28.492		27.730		24.849		20.050		20.077		28.734		28.534		28.140		13.612		28.626		39.795		23.110		13.569		15.967		26.459		80.313		0.581

				12/21/06		200-40-10		10		200		40		29.85		6.85 (1.57)		1.069		-0.000		199.7		39.520		11.156		7833		23.746		40.201		26.525		26.568		38.567		37.505		34.733		30.672		30.478		40.136		39.566		38.480		24.540		38.496		50.676		23.527		24.758		11.684		36.381		81.946		0.594

				12/23/06		200-50-10		10		200		50		31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/23/06		200-60-10		10		200		60		26.70		6.9 (1.55)		1.074		-0.004		198.7		60.900		8.712		6950		44.922		61.076		47.511		47.441		58.818		57.341		54.505		51.624		51.107		61.042		59.813		57.908		45.436		58.187		69.612		26.232		45.900		6.823		67.155		84.021		0.608

				12/23/06		200-70-10		10		200		70		23.60		6.9 (1.55)		1.073		-0.004		198.4		70.120		9.889		6311		55.096		70.416		56.861		57.037		68.657		66.987		63.931		61.467		60.860		70.414		68.654		67.040		54.998		67.193		80.009		26.969		55.714		5.226		88.154		85.100		0.614

												Input Values						Calculated Values						118(kPa)		119(Psi)		120(VDC)		122(ADC)

						Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)						Voltage		Current

												30

						(5_1)		0		300		30				45.2-24.5		0.0098		0.993		7168.0		27.830		30.537		96.349		0.691

						(10_1)		10		300		30		3.36E-04		48.1-24.9		0.0134		1.045		7426.0		28.518		30.597		98.585		0.706

												40

						0		0		250		40		2.80E-04		38.4-19.7		0.0120		1.009		6752.0		15.954		37.370		90.391		0.649

						(6-1)		0		300		40		3.36E-04		45.5-21.7		0.0014		1.002		7201.0		23.542		37.236		98.274		0.705

						(11_1)		10		300		40		3.36E-04		51-21.2		-0.0071		1.050		7521.0		23.129		38.665		100.375		0.719

												50

						(1_1)		0		300		50		3.36E-04		44.5-19.6		0.011		1.003		6882.0		18.248		49.892		98.942		0.709

						(2_1)		5		300		50		3.36E-04		46.2-20.1		0.016		1.028		6758.0		17.760		50.573		99.932		0.716

						(2_2)		5		300		50		3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		18.063		50.564		100.242		0.718

						(3_1)		10		300		50		3.36E-04		48.4-20.6		0.0324		1.077		7092.0		18.287		50.334		101.621		0.726

						(3_2)		10		300		50		3.36E-04		48.6-20.8		0.0023		1.037		7091.0		17.999		50.585		101.617		0.726

						(4_1)		15		300		50		3.36E-04		50.9-20.6		0.0124		1.105		7291.0		17.952		50.922		103.765		0.726

												60

						(8_2)		0		300		60				45-22.2		0.0030		1.002		6211.0		14.078		67.790		100.115		0.715

						(13_1)		10		300		60		3.36E-04		48.2-22.5		0.0132		1.055		6625.0		14.068		67.237		103.650		0.739

												70

						(9_1)		0		300		70				42.5-21.6		0.0102		1.042		5887.0		11.222		88.648		102.857		0.734

						(14_1)		10		300		70		3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		11.350		88.608		104.965		0.742
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Mass Flux 200 kg/m2.s & Inlet Superheat = 0C

Mass Flux 200 kg/m2.s & Inlet Superheat = 10C

Mass Flux 300 kg/m2.s & Inlet Superheat = 0C

Mass Flux 300 kg/m2.s & Inlet Superheat = 10C
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Mass Flux 200 kg/m2.s & Inlet Superheat = 0C

Mass Flux 200 kg/m2.s & Inlet Superheat = 10C

Mass Flux 300 kg/m2.s & Inlet Superheat = 0C

Mass Flux 300 kg/m2.s & Inlet Superheat = 10C
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Pressure Drop (kPa)
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Saturation Temperature = 50C

Inlet Superheat = 0C +/- 1C

Inlet Superheat = 10C +/- 1C

Refrigerant Mass Flux (kg/m2.s)

Average Heat Transfer Coefficient (W/m2.K)

Effect of Mass Flux on Heat Transfer Coefficient (R245fa)
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Saturation Temperature = 50C

Inlet Superheat=0C  +/-1C

Inlet Superheat=10C +/-1C

Refrigerant Mass Flux (kg/m2.S)

Pressure Drop (kPa)

Effect of Mass Flux on Pressure Drop (R245fa)
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Saturation Temperature = 50C

havg with Mass Flux - 200 kg/m2.s

havg with Mass Flux - 300 kg/m2.s

Inlet Superheat (C)

Average Heat Transfer Coefficient (W/m2.K)

Effect of Inlet Superheat on Heat Transfer Coefficient (R245fa)

0

0

0

0

0

0

0

0

0



		0.9771076731						0

		5.1889042383						0

		10.3575375						0

		15.2208164894						0

		18.5541



Saturation Temperature = 50C

DP with Mass Flux = 200 kg/m2.s

DP with Mass Flux = 300 kg/m2.s

Inlet Superheat (C)

Pressure Drop (kPa)

Effect of Inlet Superheat on Pressure Drop (R245fa)

9.1600990443

0

8.9405645293

0

8.8865838113

0

8.7545771277

0

8.9216677419



												Input Values				HFE-calibrated Flow Meter with SS Ball				Calculated Values												101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

				Date		Code #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC				Refrigerant Flow Rate ml/min, (C.F)		Water, (H/L)		xout		xin		Actual Mass Flux		Actual Sat. Temp		Actual Sup Heat		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		Mass Flux		1/1/07		50-50-0		0		50		50				3.0, (1.63)		10 (L)		1.018		0.040		49.8		50.120		0.485		3114		42.508		49.483		42.765		42.906		50.017		49.420		48.320		44.073		46.095		49.440		48.541		47.165		41.301		39.175		50.605		24.356		41.826		0.628		49.756		40.700		0.295

				1/1/07		50-50-10		10		50		50				3.0, (1.63)		10.1(L)		1.069		-0.034		49.8		50.090		10.215		3891		42.585		49.418		42.952		43.032		50.134		49.538		48.370		44.530		46.357		49.381		48.510		47.124		41.222		39.414		60.305		24.911		41.672		0.509		49.706		41.500		0.300

				12/26/06		100-50-0		0		100		50				4.5, (1.63)		6.3 (H)		1.002		0.015		99.1		50.030		0.506		6155		41.099		48.119		42.263		42.333		49.810		49.197		47.815		45.943		45.649		48.104		47.255		45.888		40.329		48.989		50.536		24.515		40.662		2.853		49.782		58.421		0.423

				12/26/06		100-50-10		10		100		50				4.5, (1.7)		6.5 (H)		1.036		0.050		97.0		49.830		9.900		6730		39.905		49.563		41.759		41.856		49.665		48.900		47.242		45.544		45.114		49.500		48.612		47.201		39.853		48.683		59.730		23.986		40.313		2.434		49.452		59.666		0.432

				1/2/07		150-50-0		0		150		50				5.65 (1.67)		13.5 (H)		1.006		-0.018		150.0		50.020		0.569		6742		38.059		47.347		40.378		40.368		49.169		48.187		45.955		44.173		43.842		47.309		46.512		45.158		38.295		48.743		50.589		24.749		38.613		5.565		49.667		70.277		0.508

				1/2/07		150-50-0_a		0		150		50				5.65 (1.67)		13.5 (H)		1.014		-0.008		149.9		50.050		0.532		6658		38.049		47.163		40.442		40.426		49.160		48.186		46.022		44.228		43.886		47.144		46.379		45.026		38.363		48.759		50.582		25.263		38.688		5.626		49.714		70.276		0.509

				1/2/07		150-50-10		10		150		50				5.6 (1.67)		15.5 (H)		1.100		0.018		147.3		50.050		10.252		7056		38.130		46.973		40.806		40.794		49.441		48.411		46.153		44.468		44.148		46.920		46.127		44.856		38.776		48.948		60.302		25.655		39.188		5.338		49.689		72.166		0.521

				1/2/07		200-50-0		0		200		50				7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-50-10		10		200		50				31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-0		0		200		50				7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		6352		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/23/06		200-50-10		10		200		50				6.9 (1.55)		31.2 (H)		1.074		-0.030		199.0		49.720		10.358		6860		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				1/3/07		250-50-0		0		250		50				24.5 (H)		8.35 (1.4)		0.997		0.038		255.0		49.260		1.526		7603		33.651		47.660		36.154		36.130		48.030		46.679		43.871		40.667		40.437		47.596		46.774		45.501		33.646		47.834		50.786		26.131		33.916		15.228		49.534		90.803		0.656

				1/3/07		250-50-10		10		250		50				28.1 (H)		8.3 (1.4)		1.090		0.050		251.0		49.490		10.690		8012		33.687		47.510		36.209		36.188		48.315		46.947		43.886		40.780		40.533		47.462		46.662		45.402		33.713		48.019		60.180		26.351		33.934		15.681		49.606		93.685		0.676

		Super Heat		12/24/06		200-50-0		0		200		50				7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		7052		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/24/06		200-50-5		5		200		50				7.0 (1.5)		26.3 (H)		1.050		0.003		197.6		49.710		5.189		7360		35.233		49.857		38.063		37.990		48.454		47.131		44.281		41.762		41.439		49.889		49.055		47.754		35.973		48.240		54.899		25.124		36.231		8.941		49.747		81.892		0.593

				12/23/06		200-50-10		10		200		50				31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-15		15		200		50				7.0 (1.5)		29.6 (H)		1.113		0.005		197.5		49.730		15.221		7837		35.291		49.780		37.613		37.632		48.761		47.496		44.580		41.439		41.064		49.809		48.977		47.672		35.615		48.267		64.951		25.313		35.820		8.755		49.753		83.955		0.607

				12/24/06		200-50-20		20		200		50				7.0 (1.5)		31.3 (H)		1.136		0.001		197.6		49.710		18.554		8008		35.257		49.846		37.572		37.578		48.822		47.524		44.566		41.355		40.985		49.822		48.980		47.663		35.570		48.267		68.264		25.302		35.756		8.922		49.746		84.727		0.612

		Sat. Temp.		12/21/06		200-30-0		0		200		30				28.20		7.05 (1.5)		0.994		-0.012		201.2		29.990		2.102		7483		13.977		28.295		15.693		15.645		27.771		26.914		24.202		19.836		19.913		28.342		28.126		27.739		13.610		28.012		32.092		22.454		13.581		16.153		25.945		78.317		0.569

				12/21/06		200-40-0		0		200		40				27.00		7.0 (1.5)		1.019		0.007		197.6		39.430		1.781		7232		1.026		40.045		26.646		26.592		38.187		37.155		34.412		30.702		30.437		40.040		39.456		38.315		24.587		38.251		41.211		23.397		24.752		12.157		36.315		79.730		0.581

				1/2/07		200-50-0		0		200		50				7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-60-0		0		200		60				22.90		7.0 (1.5)		1.002		-0.008		197.4		60.320		0.369		6344		45.181		61.408		47.667		47.728		58.566		57.158		54.396		52.027		51.479		61.358		60.091		58.240		45.709		57.945		60.689		25.657		46.100		7.160		67.601		81.806		0.592

				12/23/06		200-70-0		0		200		70				20.80		7.0 (1.5)		1.023		0.043		196.8		70.100		-0.035		5895		55.682		70.444		57.439		57.649		68.453		66.935		64.214		62.072		61.466		70.477		68.690		66.923		55.695		67.117		70.065		27.125		56.391		5.717		88.153		83.181		0.601

				12/21/06		200-30-10		10		200		30				31.00		7.0 (1.5)		1.064		-0.030		198.4		29.590		10.205		8057		14.099		28.718		15.771		15.699		28.492		27.730		24.849		20.050		20.077		28.734		28.534		28.140		13.612		28.626		39.795		23.110		13.569		15.967		26.459		80.313		0.581

				12/21/06		200-40-10		10		200		40				29.85		6.85 (1.57)		1.069		-0.000		199.7		39.520		11.156		7833		23.746		40.201		26.525		26.568		38.567		37.505		34.733		30.672		30.478		40.136		39.566		38.480		24.540		38.496		50.676		23.527		24.758		11.684		36.381		81.946		0.594

				12/23/06		200-50-10		10		200		50				31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/23/06		200-60-10		10		200		60				26.70		6.9 (1.55)		1.074		-0.004		198.7		60.900		8.712		6950		44.922		61.076		47.511		47.441		58.818		57.341		54.505		51.624		51.107		61.042		59.813		57.908		45.436		58.187		69.612		26.232		45.900		6.823		67.155		84.021		0.608

				12/23/06		200-70-10		10		200		70				23.60		6.9 (1.55)		1.073		-0.004		198.4		70.120		9.889		6311		55.096		70.416		56.861		57.037		68.657		66.987		63.931		61.467		60.860		70.414		68.654		67.040		54.998		67.193		80.009		26.969		55.714		5.226		88.154		85.100		0.614

												Input Values								Calculated Values						118(kPa)		119(Psi)		120(VDC)		122(ADC)

						Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Actual Tsat oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)						Voltage		Current

												30

						(5_1)		0		300		30						45.2-24.5		0.0098		0.993		7168.0		27.830		30.537		96.349		0.691

						(10_1)		10		300		30				3.36E-04		48.1-24.9		0.0134		1.045		7426.0		28.518		30.597		98.585		0.706

												40

						0		0		250		40				2.80E-04		38.4-19.7		0.0120		1.009		6752.0		15.954		37.370		90.391		0.649

						(6-1)		0		300		40				3.36E-04		45.5-21.7		0.0014		1.002		7201.0		23.542		37.236		98.274		0.705

						(11_1)		10		300		40				3.36E-04		51-21.2		-0.0071		1.050		7521.0		23.129		38.665		100.375		0.719

						NEW		MAY 2007

						(32_5)		0		300		40		41.07		OK		78.7-40.6		0.0125		1.010		8584.0		28.552		36.249		-95.787		0.687

						(37_1)		10		300		40		51.02		OK		65.6-24.2		-0.0156		1.067		8678.0		24.096		36.588		-99.062		0.709

												50

						(1_1)		0		300		50				3.36E-04		44.5-19.6		0.011		1.003		6882.0		18.248		49.892		98.942		0.709

						(2_1)		5		300		50				3.36E-04		46.2-20.1		0.016		1.028		6758.0		17.760		50.573		99.932		0.716

						(2_2)		5		300		50				3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		18.063		50.564		100.242		0.718

						(3_1)		10		300		50				3.36E-04		48.4-20.6		0.0324		1.077		7092.0		18.287		50.334		101.621		0.726

						(3_2)		10		300		50				3.36E-04		48.6-20.8		0.0023		1.037		7091.0		17.999		50.585		101.617		0.726

						(4_1)		15		300		50				3.36E-04		50.9-20.6		0.0124		1.105		7291.0		17.952		50.922		103.765		0.726

						NEW		MAY 2007

						(5,12,33_1)		1		300		50		51.15		Ok		59.2-22.8		0.0023		1.019		7847.0		18.658		49.760		-98.241		0.704

						(6_1)		7		300		50		56.64		OK		59.1-22.9		0.0056		1.038		7798.0		18.460		49.772		-98.921		0.707

						(7,18,38_2)		11		300		50		60.81		OK		62.2-23.1		-0.0166		1.070		8250.0		18.055		49.774		-99.966		0.715

						(8_1)		15		300		50		65.41		OK		66.2-24.6		-0.0099		1.099		8555.0		18.407		49.509		100.504		0.719

												60

						(8_2)		0		300		60						45-22.2		0.0030		1.002		6211.0		14.078		67.790		100.115		0.715

						(13_1)		10		300		60				3.36E-04		48.2-22.5		0.0132		1.055		6625.0		14.068		67.237		103.650		0.739

						NEW		MAY 2007

						(34_1)		0		300		60		60.76		OK		59.1-27.4		-0.0017		1.020		6944.0		13.762		66.436		-98.579		0.706

						(39_2)		10		300		60		69.82		OK		63.5-27		0.0162		1.096		7171.0		14.195		66.411		-101.509		0.725

												70

						(9_1)		0		300		70						42.5-21.6		0.0102		1.042		5887.0		11.222		88.648		102.857		0.734

						(14_1)		10		300		70				3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		11.350		88.608		104.965		0.742

						NEW		MAY 2007

						(30_2)		0		300		70		70.68				56.8-26.6		0.0145		1.031		6570.0		11.057		87.533		-100.197		0.716

						(40_1)		10		300		70		80.09		OK		60-25.9		0.0035		1.078		6925.0		10.046		87.600		-102.343		0.730

						(11_1)		0		400		50		51.27		OK		74.6-31		0.0187		1.009		8091.0		32.205		49.661		-112.025		0.800

						(19_1)		10		400		50		60.65		OK		79.8-31.1		0.0010		1.065		9273.0		33.122		49.674		-114.160		0.814
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Water Flow Rate

		High Flow						Low Flow

		Dh		Flow Rate				Dh		Flow Rate

		19.2		244.35				8		60.88

		21.8		263.50				9		65.40

		28		304.55				10		69.61

		29		310.71				11		73.58

		30.2		317.96				12		77.34

		31		322.73				13		80.93

		31.7		326.86				14		84.39

		33		334.44				15		87.73

		34.2		341.36				16		90.98

		35		345.93				17		94.15

		36		351.61				18		97.24

		36.9		356.71				19		100.26

		38.6		366.29				20		103.21

		39		368.54				21		106.08

		39.7		372.48				22		108.87

		41.5		382.63				23		111.56

		42.6		388.87				24		114.12

		43.7		395.14				25		116.53

		44.2		398.00				26		118.75

		45.4		404.92				27		120.70

		46		408.41				28		122.32

		47		414.26				29		123.52

		48.9		425.56				30		124.17

		49		426.16				31		124.14

		49.3		427.97				32		123.25

		51		438.36				33		121.30

		52		444.58				34		118.03

		53		450.90

		54		457.31

		55		463.83

		56.3		472.46

		57		477.19

		58		484.04

		59		491.01

		60		498.11

		61		505.34

		62		512.69

		63		520.19

		64		527.82

		65		535.59

		66		543.50

		67		551.57

		68		559.77

		69		568.13

		70		576.64

		71		585.30

		72		594.12

		73		603.09





0 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(5,12,33_1)		0		300		50		3.36E-04		44.5-19.6		0.0110		1.003		6882.0		29.276		49.532		33.019		33.019		47.181		45.235		41.713		37.661		37.935		49.580		48.866		47.058		30.047		47.143		51.452		26.450		30.124		18.248		49.892		98.942		0.709

		0		0		250		40		2.80E-04		38.4-19.7		0.0120		1.009		6752.0		21.500		38.850		24.570		24.706		38.129		36.600		33.356		29.228		29.504		38.860		38.314		36.966		21.706		37.583		41.834		21.538		21.579		15.954		37.370		90.391		0.649

		(32-1)		0		300		40		3.36E-04		45.5-21.7		0.0014		1.002		7201.0		18.930		36.376		22.291		22.271		37.440		35.619		31.837		27.142		27.616		36.363		35.892		34.670		19.325		37.288		41.516		22.614		19.157		23.542		37.236		98.274		0.705

		(34_1)		0		300		60				45-22.1		0.0179		0.983		6271.0		40.317		60.207		42.992		43.160		57.301		55.157		51.628		47.802		47.897		60.308		59.171		57.015		40.063		57.330		60.683		28.526		40.092		14.013		67.377		100.855		0.721

		(34_2)		0		300		60				45-22.2		0.0030		1.002		6211.0		40.430		60.467		43.186		43.292		57.333		55.237		51.561		48.025		48.096		60.575		59.466		57.269		40.168		57.514		60.939		29.115		40.167		14.078		67.790		100.115		0.715

		(35_1)		0		300		70				42.5-21.6		0.0102		1.042		5887.0		50.420		70.356		52.815		53.170		67.391		65.135		62.090		57.599		57.640		70.469		69.146		67.442		50.098		67.206		71.449		29.949		50.341		11.222		88.648		102.857		0.734

		REPEATED TEST Starting May 5 2007

		(32_1)		0		300		40		Not OK		61.1-34.8								29.193		35.208		21.939		22.099		36.476		34.693		30.639		26.746		26.794		35.722		21.392		34.287		19.178		36.679		40.792		27.554		18.985		24.271		36.555		-97.718		0.697

		(32_2)		0		300		40		Not OK		63.5-24.8								26.317		33.863		22.432		22.573		36.795		35.099		31.323		26.553		27.143		34.448		20.131		32.914		19.768		36.876		40.668		26.549		19.543		24.587		36.571		-97.191		0.697

		(32_3)		0		300		40		OK		63.5-24.7		-0.0100		1.007		8210.0		27.148		33.535		23.681		23.840		37.112		35.455		31.988		27.547		28.068		33.986		22.660		32.621		21.123		37.130		40.702		27.474		20.918		24.947		36.595		-96.845		0.694

		(32_4)		0		300		40		Not OK		63.5-24.7								24.244		37.065		23.602		23.823		37.233		35.611		32.123		27.697		28.230		37.781		14.364		35.912		21.182		37.310		40.724		26.012		20.901		23.706		36.566		-96.452		0.692

		(32_5)		0		300		40		OK		63.5-24.7		0.0160		0.994		7829.0		25.384		36.929		23.360		23.574		37.177		35.574		31.964		27.451		27.999		37.596		16.395		35.907		20.898		37.201		40.768		26.825		20.591		23.990		36.573		-96.466		0.692

		(5,12,33_1)		0		300		50		Ok		59.2-22.8		0.0023		1.019		7847.0		19.756		48.919		34.319		34.491		47.291		45.535		42.597		38.032		38.311		49.796		8.693		47.184		31.743		47.534		51.147		30.658		31.654		18.658		49.760		-98.241		0.704

		(34_1)		0		300		60		OK		59.1-27.4		-0.0017		1.02		6944.0		11.65		58.571		43.71		44.02		57.242		55.228		51.603		47.751		47.977		59.978		-1.534		56.809		41.24		57.275		60.762		35.299		41.307		13.762		66.436		-98.579		0.706

		(34_2)		0		300		60				60.2-27.4								12.224		58.539		43.585		43.873		57.153		55.136		51.433		47.547		47.761		59.888		-0.773		56.767		41.076		57.162		60.74		35.273		41.209		13.705		66.445		-98.56		0.706

		(34_3)		0		300		60				69-37.2								14.108		58.811		43.824		44.146		56.408		54.613		51.514		47.784		48.108		59.931		0.378		56.854		41.311		54.9		59.766		33.228		41.537		12.91		67.685		-99.406		0.709

		(34_4)		0		300		60				70.2-38.5								9.849		58.919		42.925		43.313		55.903		53.997		50.76		46.674		47.175		60.044		-5.91		56.905		40.432		51.69		59.832		30.806		40.66		12.768		67.701		-99.557		0.71

												70-38.6								6.472		58.725		44.63		44.933		56.452		54.689		51.738		48.244		48.509		59.751		-5.8		56.758		42.148		55.356		60.781		31.504		42.369		14.277		67.813		-99.557		0.71

		(30_1)		0		300		70				56.4-26.1								6.929		68.669		53.157		53.367		67.111		64.83		60.978		57.087		57.161		70.134		-7.313		66.892		50.574		63.907		70.233		37.815		50.914		9.986		87.675		-98.702		0.703

		(30_2)		0		300		70				56.4-26.2		-0.0136		0.9987		5922.0		7.178		68.719		53.281		53.455		67.133		64.82		61.004		57.166		57.275		70.107		-7.017		66.849		50.652		64.227		70.591		37.895		50.964		10.145		87.646		-98.777		0.706

		(30_2)		0		300		70		OK		56.8-26.6		0.0145		1.031		6570.0		2.773		68.185		54.192		54.447		67.439		65.238		61.615		58.119		58.214		69.804		-7.537		66.753		51.615		67.031		70.675		37.381		51.987		11.057		87.533		-100.197		0.716

		(11_1)		0		400		50		OK		74.6-31		0.01874		1.009		8091.0		24.714		45.708		29.786		30.195		46.054		43.935		39.836		34.548		35.121		46.564		12.909		44.661		26.773		46.058		51.273		33.136		26.661		32.205		49.661		-112.025		0.8

		(21_1)		0		300		31.8				78.1-38.3		-0.0004		1.003		10605.0		28.268		26.838		15.739		15.781		27.808		26.431		23.71		19.104		19.76		27.123		20.338		26.191		13.142		26.702		33.927		22.385		12.806		36.261		27.379		-96.707		0.694

		(21_2)		0		300		31.8				78.3-38.5		0.0173		1.007		10876.0		27.812		26.685		16.093		16.201		27.901		26.394		23.784		19.437		20.096		26.954		20.27		26.101		13.616		26.595		33.837		22.016		13.477		36.838		27.369		-96.727		0.694

		(21_3)		0		300		31.8				78.3-38.6		0.0139		1.006		10739.0		27.908		26.528		16.124		16.222		27.881		26.399		23.781		19.436		20.08		26.809		20.648		26.019		13.65		26.5		33.346		21.898		13.491		37.242		27.37		-96.71		0.694

		(32_1)		0		300		40				75.6-37.9		0.00087		1.01		9101.0		27.368		37.601		24.082		24.307		36.899		35.319		32.112		27.944		28.455		38.165		16.365		36.403		21.501		36.858		41.185		25.502		21.376		26.202		36.074		-97.539		0.699

		(32_2)		0		300		40				75.6-38.4								28.235		37.138		25.149		25.365		37.02		35.57		32.639		28.816		29.251		37.658		19.835		36.129		22.683		36.7		40.597		29.13		22.478		28.632		36.064		-96.4		0.691

		(32_3)		0		300		40				78.4-40.4								31.561		36.036		24.692		24.787		36.401		34.849		32.056		28.262		28.745		36.625		24.623		35.646		22.12		35.918		40.736		29.583		22.128		24.283		36.245		-96.424		0.691

		(32_4)		0		300		40				78.4-40.4								33.421		34.593		23.884		24.011		35.82		34.62		32.081		28.093		28.22		35.14		26.839		34.297		21.372		35.351		41.006		30.426		21.114		27.92		36.206		-95.807		0.687

		(32_5)		0		300		40		OK		78.7-40.6		0.01247		1.01		8584.0		34.647		34.418		23.899		23.957		36.042		34.761		32.244		28.1		28.25		34.907		28.509		34.141		21.361		35.225		41.066		30.719		21.17		28.552		36.249		-95.787		0.687

		(14_1)		0		500		50				81.5-36.3								29.518		42.652		29.187		29.328		45.587		43.613		40.127		34.625		35.444		43.245		18.125		41.596		25.686		44.264		51.712		32.727		25.726		43.651		50.645		-126.319		0.897

		(14_2)		0		500		50		OK		81.5-36.4		0.01822		1.004		9926.0		29.597		42.645		29.214		29.334		45.508		43.558		40.073		34.609		35.451		43.217		18.192		41.538		25.711		44.232		51.677		32.94		25.761		43.918		50.683		-125.695		0.892

		(14_3)		0		500		50		OK		82.3-36.5		-0.001758		1.004		9994.0		28.59		42.905		29.147		29.308		45.701		43.566		39.898		34.528		35.348		43.492		17.729		41.793		25.6		44.429		51.806		32.436		25.741		41.847		50.636		-125.723		0.892

		(31_1)		0		300		30				45.2-24.5		0.0098		0.993		7168.0		11.005		30.887		14.843		14.726		30.854		29.236		25.693		20.088		20.890		30.924		30.657		29.898		11.248		30.769		36.659		23.659		10.751		27.830		30.537		96.349		0.691

		(31_2)		0		300		30		OK		80.8-42.5		0.0168		0.9954		9195.0		27.303		22.764		14.156		14.208		25.82		24.567		21.653		17.359		18.013		22.927		26.544		22.591		11.677		23.456		32.165		19.665		11.463		28.934		25.704		-96.816		0.693





5 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(6_1)		5		300		50		3.36E-04		46.2-20.1		0.016		1.028		6758.0		29.303		50.140		32.524		32.721		47.505		45.633		41.650		37.396		37.703		50.159		49.431		47.551		29.676		46.877		55.334		26.850		29.731		17.760		50.573		99.932		0.716

		(6_2)		5		300		50		3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		29.430		49.890		32.832		33.007		47.596		45.583		42.238		37.518		37.636		49.937		49.255		47.559		29.923		47.678		56.692		28.125		29.925		18.063		50.564		100.242		0.718

		REPEATED TESTS Starting May 5 2007

		(6_1)		5		300		50		OK		59.1-22.9		0.0056		1.038		7798		22.159		49.042		34.139		34.326		46.951		45.612		42.136		38.214		38.257		49.764		11.238		47.218		31.551		47.479		56.643		31.374		31.431		18.46		49.772		-98.921		0.707





10 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(10_1)		10		300		30		3.36E-04		48.1-24.9		0.013		1.045		7426.0		10.325		30.434		14.538		14.484		30.891		29.218		25.650		19.828		20.704		30.513		30.301		29.667		11.081		30.769		41.146		24.312		10.596		28.518		30.597		98.585		0.706

		(11_1)		10		300		40		3.36E-04		51-21.2		-0.0071		1.050		7521.0		20.004		40.159		23.333		23.409		38.694		36.910		32.968		28.166		28.673		40.197		39.651		38.449		20.492		38.534		51.222		23.807		20.176		23.129		38.665		100.375		0.719

		(3_1)		10		300		50		3.36E-04		48.4-20.6		0.0324		1.077		7092.0		29.395		49.641		32.523		32.656		47.534		45.445		41.561		37.314		37.631		49.661		48.949		47.245		29.629		47.401		60.301		28.325		29.661		18.287		50.334		101.621		0.726

		(3_2)		10		300		50		3.36E-04		48.6-20.8		0.0023		1.037		7091.0		29.384		49.763		32.501		32.627		47.768		45.728		41.754		37.294		37.636		49.753		49.006		47.346		29.615		47.539		60.503		27.899		29.525		17.999		50.585		101.617		0.726

		(13_1)		10		300		60		3.36E-04		48.2-22.5		0.0132		1.055		6625.0		38.551		60.137		42.317		42.473		57.571		55.343		51.336		47.006		47.299		60.234		59.161		56.935		39.380		57.378		70.367		28.981		39.304		14.068		67.237		103.650		0.739

		(14_1)		10		300		70		3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		49.561		70.363		51.866		52.185		67.437		64.939		61.161		56.816		56.944		70.458		69.080		67.450		49.122		66.136		80.634		30.020		49.182		11.350		88.608		104.965		0.742

		(14_2)		10		300		70		3.36E-04		45.5-21.7		0.0141		1.042		5789.0		49.529		70.385		51.867		52.185		67.411		64.892		61.302		56.703		56.754		70.484		69.059		67.477		49.145		65.909		80.580		30.073		49.242		11.382		88.745		105.112		0.747

		REPEATED TESTS Starting May 5 2007

		(37_1)		10		300		40		OK		65.6-24.2		-0.0156		1.067		8678.0		26.828		37.737		23.441		23.537		37.226		35.683		31.995		27.359		27.929		38.313		17.698		36.726		20.808		37.268		51.018		27.588		20.525		24.096		36.588		-99.062		0.709

		(37-2)		10		300		40		OK		65.6-24.3		-0.0020		1.060		8642.0		27.117		37.656		23.542		23.683		37.267		35.776		32.032		27.475		28.014		38.223		18.377		36.677		20.959		37.249		51.558		27.892		20.659		24.414		36.594		-99.196		0.709

										0.00E+00

		(7,18,38_1)		10		300		50				62.5-22.8								24.612		49.040		32.996		33.275		47.455		46.043		42.071		37.836		37.851		49.724		13.249		47.252		30.537		47.414		61.051		32.195		30.382		18.667		49.787		-99.993		0.715

		(7,18,38_2)		10		300		50		OK		62.2-23.1		-0.0166		1.07		7905		25.418		49.069		32.315		32.541		47.303		45.787		41.530		37.189		37.209		49.750		13.285		47.286		29.713		47.097		60.807		32.173		29.927		18.055		49.774		-99.966		0.715

		(39_1)		10		300		60				64-27								13.383		58.538		43.494		43.808		57.221		55.09		51.434		47.304		47.433		59.777		0.929		56.715		40.993		57.028		69.72		35.898		41.159		14.021		66.432		-101.304		0.724

		(39_2)		10		300		60		OK		63.5-27		0.0162		1.096		7171		13.585		58.47		43.54		43.767		57.321		55.294		51.764		47.116		47.296		59.734		1.279		56.718		40.95		57.009		69.822		36.049		41.148		14.195		66.411		-101.509		0.725

		(40_1)		10		300		70		OK		60-25.9		0.0035		1.078		6234		6.421		68.688		53.048		53.155		67.378		65.067		60.786		56.8		56.937		70.088		-6.782		66.802		50.355		65.445		80.09		36.493		50.651		10.046		87.6		-102.343		0.73

																				4.316		68.21		53.592		53.886		67.643		65.313		61.278		57.485		57.606		69.768		-6.253		66.74		50.973		66.706		80.157		37.552		51.367		10.943		87.531		-102.968		0.734

																				3.279		68.096		54.93		55.49		68.171		66.061		62.382		58.98		59.052		69.675		-5.353		66.675		52.726		67.456		80.222		38.26		53.081		11.646		87.556		-102.721		0.734

																				5.488		68.203		53.523		54.052		67.704		65.412		61.342		57.594		57.728		69.737		-4.986		66.72		51.171		66.77		80.159		38.503		51.487		11.201		87.536		-102.781		0.734

																				7.51		68.22		52.016		52.577		67.247		64.794		60.392		56.189		56.404		69.774		-4.765		66.758		49.515		63.913		80.508		38.382		49.835		10.468		87.54		-102.916		0.734

		(19_1)		10		400		50		OK		79.8-31.1		0.001		1.065		9273		28.033		45.46		30.059		30.28		46.627		44.664		40.327		34.677		35.453		46.179		17.421		44.401		26.994		46.169		60.645		34.95		26.862		33.122		49.674		-114.16		0.814

		(19_1)		10		400		50				79.8-31.2								27.435		45.529		30.145		30.493		46.356		44.187		40		34.89		35.499		46.226		17.617		44.46		27.163		46.163		61.476		34.992		27.13		32.537		49.646		-114.162		0.814

		(26_1)		10		300		31.8				81.6-37.4		0.00517		1.061		11206		30.296		26.498		15.452		15.542		28.135		26.847		23.658		19.046		19.71		26.861		23.093		26.26		12.877		26.814		43.34		23.009		12.609		36.278		27.439		-98.933		0.709

												81.9-37.7		0.00433		1.063		11329		30.785		26.491		15.495		15.584		28.204		26.917		23.697		19.096		19.781		26.831		23.93		26.248		12.912		26.865		44.115		23.396		12.638		36.199		27.452		-98.923		0.709

		(20_1)		10		500		50				85.5-36		0.01153		1.073		10933		28.968		42.872		29.187		29.276		46.067		44.071		40.207		34.673		35.493		43.467		17.941		41.773		25.637		44.493		60.392		32.828		25.588		41.832		50.65		-129.38		0.917

		(39_2)		10		300		30		OK		84.4-42.7		0.0131		1.062		9466		22.353		22.034		13.178		13.26		25.458		24.173		21.133		16.609		17.321		22.219		26.046		21.939		10.663		23.02		41.806		19.987		10.493		29.537		25.5		-99.806		0.713





15 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(15,_1)		15		300		50				50.9-21.5		0.012		1.105		7291.0		29.031		50.143		32.652		32.736		48.038		45.850		41.842		37.436		37.760		50.189		49.455		47.592		29.701		48.001		65.609		26.475		29.555		17.952		50.922		103.765		0.726

		(15_2)		15		300		50				50.9-21.6		0.0151		1.106		7327.0		29.085		50.198		32.695		32.762		48.011		45.852		41.836		37.492		37.822		50.224		49.496		47.600		29.739		47.989		65.346		26.626		29.602		18.257		50.903		103.764		0.726

		REPEATED TEST Starting May 5 2007

		(8_1)		15		300		50		OK		66.2-24.6		-0.0099		1.099		8555.0		23.856		48.779		33.764		34.045		47.485		45.812		42.003		37.653		37.965		49.585		13.243		47.151		31.309		47.606		65.406		34.069		31.246		18.407		49.509		100.504		0.719

		(8_2)		15		300		50				65.8-25		0.0126		1.059		7459.0		25.685		48.969		33.574		33.893		47.355		45.350		41.968		37.094		37.440		49.700		14.756		47.424		31.110		47.493		65.046		34.706		30.972		16.219		49.598		-98.642		0.706





Results Table

								Input Values						Calculated Values						118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)						Voltage		Current

								30

		(5_1)		0		300		30				45.2-24.5		0.0098		0.993		7168.0		27.830		30.537		96.349		0.691

		(10_1)		10		300		30		3.36E-04		48.1-24.9		0.0134		1.045		7426.0		28.518		30.597		98.585		0.706

								40

		0		0		250		40		2.80E-04		38.4-19.7		0.0120		1.009		6752.0		15.954		37.370		90.391		0.649

		(6-1)		0		300		40		3.36E-04		45.5-21.7		0.0014		1.002		7201.0		23.542		37.236		98.274		0.705

		(11_1)		10		300		40		3.36E-04		51-21.2		-0.0071		1.050		7521.0		23.129		38.665		100.375		0.719

		NEW		MAY 2007

		(32_5)		0		300		40		OK		63.5-24.7		0.0160		0.994		7829.0		23.990		36.573		-96.466		0.692

		(37_1)		10		300		40		OK		65.6-24.2		-0.0156		1.067		8678.0		24.096		36.588		-99.062		0.709

								50

		(1_1)		0		300		50		3.36E-04		44.5-19.6		0.011		1.003		6882.0		18.248		49.892		98.942		0.709

		(2_1)		5		300		50		3.36E-04		46.2-20.1		0.016		1.028		6758.0		17.760		50.573		99.932		0.716

		(2_2)		5		300		50		3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		18.063		50.564		100.242		0.718

		(3_1)		10		300		50		3.36E-04		48.4-20.6		0.0324		1.077		7092.0		18.287		50.334		101.621		0.726

		(3_2)		10		300		50		3.36E-04		48.6-20.8		0.0023		1.037		7091.0		17.999		50.585		101.617		0.726

		(4_1)		15		300		50		3.36E-04		50.9-20.6		0.0124		1.105		7291.0		17.952		50.922		103.765		0.726

		NEW		MAY 2007

		(5,12,33_1)		0		300		50		Ok		59.2-22.8		0.0023		1.019		7847.0		18.658		49.760		-98.241		0.704

		(6_1)		5		300		50		OK		59.1-22.9		0.0056		1.038		7798.0		18.460		49.772		-98.921		0.707

		(7,18,38_2)		10		300		50		OK		62.2-23.1		-0.0166		1.070		7905.0		18.055		49.774		-99.966		0.715

		(8_1)		15		300		50		OK		66.2-24.6		-0.0099		1.099		8555.0		18.407		49.509		100.504		0.719

								60

		(8_2)		0		300		60				45-22.2		0.0030		1.002		6211.0		14.078		67.790		100.115		0.715

		(13_1)		10		300		60		3.36E-04		48.2-22.5		0.0132		1.055		6625.0		14.068		67.237		103.650		0.739

		NEW		MAY 2007

		(34_1)		0		300		60		OK		59.1-27.4		-0.0017		1.020		6944.0		13.762		66.436		-98.579		0.706

		(39_2)		10		300		60		OK		63.5-27		0.0162		1.096		7171.0		14.195		66.411		-101.509		0.725

								70

		(9_1)		0		300		70				42.5-21.6		0.0102		1.042		5887.0		11.222		88.648		102.857		0.734

		(14_1)		10		300		70		3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		11.350		88.608		104.965		0.742

		NEW		MAY 2007

		(30_1)		0		300		70				56.4-26.1





Results Table
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havg @ Tsat = 50 oC

havg @ Tsat = 60 oC

havg @ Tsat = 70 oC

Super Heat (oC)

Average Heat Transfer Coefficient (W/m2K)

Effect of Super Heat on Heat Transfer Coefficient and Pressure Drop

0

0

0

0

0

0

0

0

0

0

0

0



R245fa Old
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R245fa NEW
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DP @ Tsat = 40 oC

Dp @ Tsat = 50 oC
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												Input Values		HFE-calibrated Flow Meter with SS Ball				Calculated Values												101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

				Date		Code #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Refrigerant Flow Rate ml/min, (C.F)		Water, (H/L)		xout		xin		Actual Mass Flux		Actual Sat. Temp		Actual Sup Heat		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		Mass Flux		1/1/07		50-50-0		0		50		50		3.0, (1.63)		10 (L)		1.018		0.040		49.8		50.120		0.485		3114		42.508		49.483		42.765		42.906		50.017		49.420		48.320		44.073		46.095		49.440		48.541		47.165		41.301		39.175		50.605		24.356		41.826		0.628		49.756		40.700		0.295

				1/1/07		50-50-10		10		50		50		3.0, (1.63)		10.1(L)		1.069		-0.034		49.8		50.090		10.215		3891		42.585		49.418		42.952		43.032		50.134		49.538		48.370		44.530		46.357		49.381		48.510		47.124		41.222		39.414		60.305		24.911		41.672		0.509		49.706		41.500		0.300

				12/26/06		100-50-0		0		100		50		4.5, (1.63)		6.3 (H)		1.002		0.015		99.1		50.030		0.506		6155		41.099		48.119		42.263		42.333		49.810		49.197		47.815		45.943		45.649		48.104		47.255		45.888		40.329		48.989		50.536		24.515		40.662		2.853		49.782		58.421		0.423

				12/26/06		100-50-10		10		100		50		4.5, (1.7)		6.5 (H)		1.036		0.050		97.0		49.830		9.900		6730		39.905		49.563		41.759		41.856		49.665		48.900		47.242		45.544		45.114		49.500		48.612		47.201		39.853		48.683		59.730		23.986		40.313		2.434		49.452		59.666		0.432

				1/2/07		150-50-0		0		150		50		5.65 (1.67)		13.5 (H)		1.006		-0.018		150.0		50.020		0.569		6742		38.059		47.347		40.378		40.368		49.169		48.187		45.955		44.173		43.842		47.309		46.512		45.158		38.295		48.743		50.589		24.749		38.613		5.565		49.667		70.277		0.508

				1/2/07		150-50-0_a		0		150		50		5.65 (1.67)		13.5 (H)		1.014		-0.008		149.9		50.050		0.532		6658		38.049		47.163		40.442		40.426		49.160		48.186		46.022		44.228		43.886		47.144		46.379		45.026		38.363		48.759		50.582		25.263		38.688		5.626		49.714		70.276		0.509

				1/2/07		150-50-10		10		150		50		5.6 (1.67)		15.5 (H)		1.100		0.018		147.3		50.050		10.252		7056		38.130		46.973		40.806		40.794		49.441		48.411		46.153		44.468		44.148		46.920		46.127		44.856		38.776		48.948		60.302		25.655		39.188		5.338		49.689		72.166		0.521

				1/2/07		200-50-0		0		200		50		7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-50-10		10		200		50		31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-0		0		200		50		7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		6352		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/23/06		200-50-10		10		200		50		6.9 (1.55)		31.2 (H)		1.074		-0.030		199.0		49.720		10.358		6860		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				1/3/07		250-50-0		0		250		50		24.5 (H)		8.35 (1.4)		0.997		0.038		255.0		49.260		1.526		7603		33.651		47.660		36.154		36.130		48.030		46.679		43.871		40.667		40.437		47.596		46.774		45.501		33.646		47.834		50.786		26.131		33.916		15.228		49.534		90.803		0.656

				1/3/07		250-50-10		10		250		50		28.1 (H)		8.3 (1.4)		1.090		0.050		251.0		49.490		10.690		8012		33.687		47.510		36.209		36.188		48.315		46.947		43.886		40.780		40.533		47.462		46.662		45.402		33.713		48.019		60.180		26.351		33.934		15.681		49.606		93.685		0.676

		Super Heat		12/24/06		200-50-0		0		200		50		7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		7052		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/24/06		200-50-5		5		200		50		7.0 (1.5)		26.3 (H)		1.050		0.003		197.6		49.710		5.189		7360		35.233		49.857		38.063		37.990		48.454		47.131		44.281		41.762		41.439		49.889		49.055		47.754		35.973		48.240		54.899		25.124		36.231		8.941		49.747		81.892		0.593

				12/23/06		200-50-10		10		200		50		31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-15		15		200		50		7.0 (1.5)		29.6 (H)		1.113		0.005		197.5		49.730		15.221		7837		35.291		49.780		37.613		37.632		48.761		47.496		44.580		41.439		41.064		49.809		48.977		47.672		35.615		48.267		64.951		25.313		35.820		8.755		49.753		83.955		0.607

				12/24/06		200-50-20		20		200		50		7.0 (1.5)		31.3 (H)		1.136		0.001		197.6		49.710		18.554		8008		35.257		49.846		37.572		37.578		48.822		47.524		44.566		41.355		40.985		49.822		48.980		47.663		35.570		48.267		68.264		25.302		35.756		8.922		49.746		84.727		0.612

		Sat. Temp.		12/21/06		200-30-0		0		200		30		28.20		7.05 (1.5)		0.994		-0.012		201.2		29.990		2.102		7483		13.977		28.295		15.693		15.645		27.771		26.914		24.202		19.836		19.913		28.342		28.126		27.739		13.610		28.012		32.092		22.454		13.581		16.153		25.945		78.317		0.569

				12/21/06		200-40-0		0		200		40		27.00		7.0 (1.5)		1.019		0.007		197.6		39.430		1.781		7232		1.026		40.045		26.646		26.592		38.187		37.155		34.412		30.702		30.437		40.040		39.456		38.315		24.587		38.251		41.211		23.397		24.752		12.157		36.315		79.730		0.581

				1/2/07		200-50-0		0		200		50		7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-60-0		0		200		60		22.90		7.0 (1.5)		1.002		-0.008		197.4		60.320		0.369		6344		45.181		61.408		47.667		47.728		58.566		57.158		54.396		52.027		51.479		61.358		60.091		58.240		45.709		57.945		60.689		25.657		46.100		7.160		67.601		81.806		0.592

				12/23/06		200-70-0		0		200		70		20.80		7.0 (1.5)		1.023		0.043		196.8		70.100		-0.035		5895		55.682		70.444		57.439		57.649		68.453		66.935		64.214		62.072		61.466		70.477		68.690		66.923		55.695		67.117		70.065		27.125		56.391		5.717		88.153		83.181		0.601

				12/21/06		200-30-10		10		200		30		31.00		7.0 (1.5)		1.064		-0.030		198.4		29.590		10.205		8057		14.099		28.718		15.771		15.699		28.492		27.730		24.849		20.050		20.077		28.734		28.534		28.140		13.612		28.626		39.795		23.110		13.569		15.967		26.459		80.313		0.581

				12/21/06		200-40-10		10		200		40		29.85		6.85 (1.57)		1.069		-0.000		199.7		39.520		11.156		7833		23.746		40.201		26.525		26.568		38.567		37.505		34.733		30.672		30.478		40.136		39.566		38.480		24.540		38.496		50.676		23.527		24.758		11.684		36.381		81.946		0.594

				12/23/06		200-50-10		10		200		50		31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/23/06		200-60-10		10		200		60		26.70		6.9 (1.55)		1.074		-0.004		198.7		60.900		8.712		6950		44.922		61.076		47.511		47.441		58.818		57.341		54.505		51.624		51.107		61.042		59.813		57.908		45.436		58.187		69.612		26.232		45.900		6.823		67.155		84.021		0.608

				12/23/06		200-70-10		10		200		70		23.60		6.9 (1.55)		1.073		-0.004		198.4		70.120		9.889		6311		55.096		70.416		56.861		57.037		68.657		66.987		63.931		61.467		60.860		70.414		68.654		67.040		54.998		67.193		80.009		26.969		55.714		5.226		88.154		85.100		0.614

												Input Values						Calculated Values						118(kPa)		119(Psi)		120(VDC)		122(ADC)

						Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)						Voltage		Current

												30

						(5_1)		0		300		30				45.2-24.5		0.0098		0.993		7168.0		27.830		30.537		96.349		0.691

						(10_1)		10		300		30		3.36E-04		48.1-24.9		0.0134		1.045		7426.0		28.518		30.597		98.585		0.706

												40

						0		0		250		40		2.80E-04		38.4-19.7		0.0120		1.009		6752.0		15.954		37.370		90.391		0.649

						(6-1)		0		300		40		3.36E-04		45.5-21.7		0.0014		1.002		7201.0		23.542		37.236		98.274		0.705

						(11_1)		10		300		40		3.36E-04		51-21.2		-0.0071		1.050		7521.0		23.129		38.665		100.375		0.719

												50

						(1_1)		0		300		50		3.36E-04		44.5-19.6		0.011		1.003		6882.0		18.248		49.892		98.942		0.709

						(2_1)		5		300		50		3.36E-04		46.2-20.1		0.016		1.028		6758.0		17.760		50.573		99.932		0.716

						(2_2)		5		300		50		3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		18.063		50.564		100.242		0.718

						(3_1)		10		300		50		3.36E-04		48.4-20.6		0.0324		1.077		7092.0		18.287		50.334		101.621		0.726

						(3_2)		10		300		50		3.36E-04		48.6-20.8		0.0023		1.037		7091.0		17.999		50.585		101.617		0.726

						(4_1)		15		300		50		3.36E-04		50.9-20.6		0.0124		1.105		7291.0		17.952		50.922		103.765		0.726

												60

						(8_2)		0		300		60				45-22.2		0.0030		1.002		6211.0		14.078		67.790		100.115		0.715

						(13_1)		10		300		60		3.36E-04		48.2-22.5		0.0132		1.055		6625.0		14.068		67.237		103.650		0.739

												70

						(9_1)		0		300		70				42.5-21.6		0.0102		1.042		5887.0		11.222		88.648		102.857		0.734

						(14_1)		10		300		70		3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		11.350		88.608		104.965		0.742
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Mass Flux 200 kg/m2.s & Inlet Superheat = 0C
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Mass Flux 200 kg/m2.s & Inlet Superheat = 0C
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Saturation Temperature = 50C

Inlet Superheat = 0C +/- 1C

Inlet Superheat = 10C +/- 1C
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Average Heat Transfer Coefficient (W/m2.K)

Effect of Mass Flux on Heat Transfer Coefficient (R245fa)

0

0

0

0

0

0

0

0

0

0

0

0



		0						0

		0						0

		0						0

		0						0

		0						0

		0						0

		0						0



Saturation Temperature = 50C

Inlet Superheat=0C  +/-1C

Inlet Superheat=10C +/-1C

Refrigerant Mass Flux (kg/m2.S)

Pressure Drop (kPa)

Effect of Mass Flux on Pressure Drop (R245fa)

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0						0

		0						0

		0						0

		0						0

		0



Saturation Temperature = 50C

havg with Mass Flux - 200 kg/m2.s

havg with Mass Flux - 300 kg/m2.s

Inlet Superheat (C)

Average Heat Transfer Coefficient (W/m2.K)

Effect of Inlet Superheat on Heat Transfer Coefficient (R245fa)

0

0

0

0

0

0

0

0

0



		0.9771076731						0

		5.1889042383						0

		10.3575375						0

		15.2208164894						0

		18.5541



Saturation Temperature = 50C

DP with Mass Flux = 200 kg/m2.s

DP with Mass Flux = 300 kg/m2.s

Inlet Superheat (C)

Pressure Drop (kPa)

Effect of Inlet Superheat on Pressure Drop (R245fa)

9.1600990443

0

8.9405645293

0

8.8865838113

0

8.7545771277

0

8.9216677419



												Input Values				HFE-calibrated Flow Meter with SS Ball				Calculated Values												101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

				Date		Code #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC				Refrigerant Flow Rate ml/min, (C.F)		Water, (H/L)		xout		xin		Actual Mass Flux		Actual Sat. Temp		Actual Sup Heat		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		Mass Flux		1/1/07		50-50-0		0		50		50				3.0, (1.63)		10 (L)		1.018		0.040		49.8		50.120		0.485		3114		42.508		49.483		42.765		42.906		50.017		49.420		48.320		44.073		46.095		49.440		48.541		47.165		41.301		39.175		50.605		24.356		41.826		0.628		49.756		40.700		0.295

				1/1/07		50-50-10		10		50		50				3.0, (1.63)		10.1(L)		1.069		-0.034		49.8		50.090		10.215		3891		42.585		49.418		42.952		43.032		50.134		49.538		48.370		44.530		46.357		49.381		48.510		47.124		41.222		39.414		60.305		24.911		41.672		0.509		49.706		41.500		0.300

				12/26/06		100-50-0		0		100		50				4.5, (1.63)		6.3 (H)		1.002		0.015		99.1		50.030		0.506		6155		41.099		48.119		42.263		42.333		49.810		49.197		47.815		45.943		45.649		48.104		47.255		45.888		40.329		48.989		50.536		24.515		40.662		2.853		49.782		58.421		0.423

				12/26/06		100-50-10		10		100		50				4.5, (1.7)		6.5 (H)		1.036		0.050		97.0		49.830		9.900		6730		39.905		49.563		41.759		41.856		49.665		48.900		47.242		45.544		45.114		49.500		48.612		47.201		39.853		48.683		59.730		23.986		40.313		2.434		49.452		59.666		0.432

				1/2/07		150-50-0		0		150		50				5.65 (1.67)		13.5 (H)		1.006		-0.018		150.0		50.020		0.569		6742		38.059		47.347		40.378		40.368		49.169		48.187		45.955		44.173		43.842		47.309		46.512		45.158		38.295		48.743		50.589		24.749		38.613		5.565		49.667		70.277		0.508

				1/2/07		150-50-0_a		0		150		50				5.65 (1.67)		13.5 (H)		1.014		-0.008		149.9		50.050		0.532		6658		38.049		47.163		40.442		40.426		49.160		48.186		46.022		44.228		43.886		47.144		46.379		45.026		38.363		48.759		50.582		25.263		38.688		5.626		49.714		70.276		0.509

				1/2/07		150-50-10		10		150		50				5.6 (1.67)		15.5 (H)		1.100		0.018		147.3		50.050		10.252		7056		38.130		46.973		40.806		40.794		49.441		48.411		46.153		44.468		44.148		46.920		46.127		44.856		38.776		48.948		60.302		25.655		39.188		5.338		49.689		72.166		0.521

				1/2/07		200-50-0		0		200		50				7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-50-10		10		200		50				31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-0		0		200		50				7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		6352		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/23/06		200-50-10		10		200		50				6.9 (1.55)		31.2 (H)		1.074		-0.030		199.0		49.720		10.358		6860		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				1/3/07		250-50-0		0		250		50				24.5 (H)		8.35 (1.4)		0.997		0.038		255.0		49.260		1.526		7603		33.651		47.660		36.154		36.130		48.030		46.679		43.871		40.667		40.437		47.596		46.774		45.501		33.646		47.834		50.786		26.131		33.916		15.228		49.534		90.803		0.656

				1/3/07		250-50-10		10		250		50				28.1 (H)		8.3 (1.4)		1.090		0.050		251.0		49.490		10.690		8012		33.687		47.510		36.209		36.188		48.315		46.947		43.886		40.780		40.533		47.462		46.662		45.402		33.713		48.019		60.180		26.351		33.934		15.681		49.606		93.685		0.676

		Super Heat		12/24/06		200-50-0		0		200		50				7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		7052		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/24/06		200-50-5		5		200		50				7.0 (1.5)		26.3 (H)		1.050		0.003		197.6		49.710		5.189		7360		35.233		49.857		38.063		37.990		48.454		47.131		44.281		41.762		41.439		49.889		49.055		47.754		35.973		48.240		54.899		25.124		36.231		8.941		49.747		81.892		0.593

				12/23/06		200-50-10		10		200		50				31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-15		15		200		50				7.0 (1.5)		29.6 (H)		1.113		0.005		197.5		49.730		15.221		7837		35.291		49.780		37.613		37.632		48.761		47.496		44.580		41.439		41.064		49.809		48.977		47.672		35.615		48.267		64.951		25.313		35.820		8.755		49.753		83.955		0.607

				12/24/06		200-50-20		20		200		50				7.0 (1.5)		31.3 (H)		1.136		0.001		197.6		49.710		18.554		8008		35.257		49.846		37.572		37.578		48.822		47.524		44.566		41.355		40.985		49.822		48.980		47.663		35.570		48.267		68.264		25.302		35.756		8.922		49.746		84.727		0.612

		Sat. Temp.		12/21/06		200-30-0		0		200		30				28.20		7.05 (1.5)		0.994		-0.012		201.2		29.990		2.102		7483		13.977		28.295		15.693		15.645		27.771		26.914		24.202		19.836		19.913		28.342		28.126		27.739		13.610		28.012		32.092		22.454		13.581		16.153		25.945		78.317		0.569

				12/21/06		200-40-0		0		200		40				27.00		7.0 (1.5)		1.019		0.007		197.6		39.430		1.781		7232		1.026		40.045		26.646		26.592		38.187		37.155		34.412		30.702		30.437		40.040		39.456		38.315		24.587		38.251		41.211		23.397		24.752		12.157		36.315		79.730		0.581

				1/2/07		200-50-0		0		200		50				7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-60-0		0		200		60				22.90		7.0 (1.5)		1.002		-0.008		197.4		60.320		0.369		6344		45.181		61.408		47.667		47.728		58.566		57.158		54.396		52.027		51.479		61.358		60.091		58.240		45.709		57.945		60.689		25.657		46.100		7.160		67.601		81.806		0.592

				12/23/06		200-70-0		0		200		70				20.80		7.0 (1.5)		1.023		0.043		196.8		70.100		-0.035		5895		55.682		70.444		57.439		57.649		68.453		66.935		64.214		62.072		61.466		70.477		68.690		66.923		55.695		67.117		70.065		27.125		56.391		5.717		88.153		83.181		0.601

				12/21/06		200-30-10		10		200		30				31.00		7.0 (1.5)		1.064		-0.030		198.4		29.590		10.205		8057		14.099		28.718		15.771		15.699		28.492		27.730		24.849		20.050		20.077		28.734		28.534		28.140		13.612		28.626		39.795		23.110		13.569		15.967		26.459		80.313		0.581

				12/21/06		200-40-10		10		200		40				29.85		6.85 (1.57)		1.069		-0.000		199.7		39.520		11.156		7833		23.746		40.201		26.525		26.568		38.567		37.505		34.733		30.672		30.478		40.136		39.566		38.480		24.540		38.496		50.676		23.527		24.758		11.684		36.381		81.946		0.594

				12/23/06		200-50-10		10		200		50				31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/23/06		200-60-10		10		200		60				26.70		6.9 (1.55)		1.074		-0.004		198.7		60.900		8.712		6950		44.922		61.076		47.511		47.441		58.818		57.341		54.505		51.624		51.107		61.042		59.813		57.908		45.436		58.187		69.612		26.232		45.900		6.823		67.155		84.021		0.608

				12/23/06		200-70-10		10		200		70				23.60		6.9 (1.55)		1.073		-0.004		198.4		70.120		9.889		6311		55.096		70.416		56.861		57.037		68.657		66.987		63.931		61.467		60.860		70.414		68.654		67.040		54.998		67.193		80.009		26.969		55.714		5.226		88.154		85.100		0.614

												Input Values								Calculated Values						118(kPa)		119(Psi)		120(VDC)		122(ADC)

						Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Actual Tsat oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)						Voltage		Current

												30

						(5_1)		0		300		30						45.2-24.5		0.0098		0.993		7168.0		27.830		30.537		96.349		0.691

						(10_1)		10		300		30				3.36E-04		48.1-24.9		0.0134		1.045		7426.0		28.518		30.597		98.585		0.706

						NEW		39234

						(31_2)		0		300		30		32.17		OK		80.8-42.5		0.0168		0.995		9195.0		28.934		25.704		-96.816		0.693

						(39_2)		10		300		30		41.81		OK		84.4-42.7		0.0131		1.062		9466.0		29.537		25.500		-99.806		0.713

												40

						0		0		250		40				2.80E-04		38.4-19.7		0.0120		1.009		6752.0		15.954		37.370		90.391		0.649

						(6-1)		0		300		40				3.36E-04		45.5-21.7		0.0014		1.002		7201.0		23.542		37.236		98.274		0.705

						(11_1)		10		300		40				3.36E-04		51-21.2		-0.0071		1.050		7521.0		23.129		38.665		100.375		0.719

						NEW		MAY 2007

						(32_3)		0		300		40		40.70		OK		63.5-24.7		-0.0100		1.007		8210.0		24.947		36.595		-96.845		0.694

						(37_1)		10		300		40		51.02		OK		65.6-24.2		-0.0156		1.067		8678.0		24.096		36.588		-99.062		0.709

												50

						(1_1)		0		300		50				3.36E-04		44.5-19.6		0.011		1.003		6882.0		18.248		49.892		98.942		0.709

						(2_1)		5		300		50				3.36E-04		46.2-20.1		0.016		1.028		6758.0		17.760		50.573		99.932		0.716

						(2_2)		5		300		50				3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		18.063		50.564		100.242		0.718

						(3_1)		10		300		50				3.36E-04		48.4-20.6		0.0324		1.077		7092.0		18.287		50.334		101.621		0.726

						(3_2)		10		300		50				3.36E-04		48.6-20.8		0.0023		1.037		7091.0		17.999		50.585		101.617		0.726

						(4_1)		15		300		50				3.36E-04		50.9-20.6		0.0124		1.105		7291.0		17.952		50.922		103.765		0.726

						NEW		MAY 2007

						(5,12,33_1)		1		300		50		51.15		Ok		59.2-22.8		0.0023		1.019		7847.0		18.658		49.760		-98.241		0.704

						(6_1)		7		300		50		56.64		OK		59.1-22.9		0.0056		1.038		7798.0		18.460		49.772		-98.921		0.707

						(7,18,38_2)		11		300		50		60.81		OK		62.2-23.1		-0.0166		1.070		8250.0		18.055		49.774		-99.966		0.715

						(8_1)		15		300		50		65.41		OK		66.2-24.6		-0.0099		1.099		8555.0		18.407		49.509		100.504		0.719

												60

						(8_2)		0		300		60						45-22.2		0.0030		1.002		6211.0		14.078		67.790		100.115		0.715

						(13_1)		10		300		60				3.36E-04		48.2-22.5		0.0132		1.055		6625.0		14.068		67.237		103.650		0.739

						NEW		MAY 2007

						(34_1)		0		300		60		60.76		OK		59.1-27.4		-0.0017		1.020		6944.0		13.762		66.436		-98.579		0.706

						(39_2)		10		300		60		69.82		OK		63.5-27		0.0162		1.096		7171.0		14.195		66.411		-101.509		0.725

												70

						(9_1)		0		300		70						42.5-21.6		0.0102		1.042		5887.0		11.222		88.648		102.857		0.734

						(14_1)		10		300		70				3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		11.350		88.608		104.965		0.742

						NEW		MAY 2007

						(30_2)		0		300		70		70.68				56.8-26.6		0.0145		1.031		6570.0		11.057		87.533		-100.197		0.716

						(40_1)		10		300		70		80.09		OK		60-25.9		0.0035		1.078		6925.0		10.046		87.600		-102.343		0.730

						(11_1)		0		400		50		51.27		OK		74.6-31		0.0187		1.009		8091.0		32.205		49.661		-112.025		0.800

						(19_1)		10		400		50		60.65		OK		79.8-31.1		0.0010		1.065		9273.0		33.122		49.674		-114.160		0.814

						(14_2)		0		500		50		51.67		OK		81.5-36.4		0.0182		1.004		9926.0		43.918		50.683		-125.695		0.892

						(20_1)		10		500		50		60.39		OK		85.5-36		0.0115		1.073		10933.0		41.832		50.650		-129.380		0.917
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Mass Flux 200 kg/m2.s & Inlet Superheat = 0C
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Inlet Superheat=0C  +/-1C

Inlet Superheat=10C +/-1C

Refrigerant Mass Flux (kg/m2.S)

Pressure Drop (kPa)

Effect of Mass Flux on Pressure Drop (R245fa)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0						0

		0						0

		0						0

		0						0

		0



Saturation Temperature = 50C

havg with Mass Flux - 200 kg/m2.s
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Mass Flux 200 kg/m2.s & Inlet Superheat = 0C
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Water Flow Rate

		High Flow						Low Flow

		Dh		Flow Rate				Dh		Flow Rate

		19.2		244.35				8		60.88

		21.8		263.50				9		65.40

		28		304.55				10		69.61

		29		310.71				11		73.58

		30.2		317.96				12		77.34

		31		322.73				13		80.93

		31.7		326.86				14		84.39

		33		334.44				15		87.73

		34.2		341.36				16		90.98

		35		345.93				17		94.15

		36		351.61				18		97.24

		36.9		356.71				19		100.26

		38.6		366.29				20		103.21

		39		368.54				21		106.08

		39.7		372.48				22		108.87

		41.5		382.63				23		111.56

		42.6		388.87				24		114.12

		43.7		395.14				25		116.53

		44.2		398.00				26		118.75

		45.4		404.92				27		120.70

		46		408.41				28		122.32

		47		414.26				29		123.52

		48.9		425.56				30		124.17

		49		426.16				31		124.14

		49.3		427.97				32		123.25

		51		438.36				33		121.30

		52		444.58				34		118.03

		53		450.90

		54		457.31

		55		463.83

		56.3		472.46

		57		477.19

		58		484.04

		59		491.01

		60		498.11

		61		505.34

		62		512.69

		63		520.19

		64		527.82

		65		535.59

		66		543.50

		67		551.57

		68		559.77

		69		568.13

		70		576.64

		71		585.30

		72		594.12

		73		603.09





0 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(5,12,33_1)		0		300		50		3.36E-04		44.5-19.6		0.0110		1.003		6882.0		29.276		49.532		33.019		33.019		47.181		45.235		41.713		37.661		37.935		49.580		48.866		47.058		30.047		47.143		51.452		26.450		30.124		18.248		49.892		98.942		0.709

		0		0		250		40		2.80E-04		38.4-19.7		0.0120		1.009		6752.0		21.500		38.850		24.570		24.706		38.129		36.600		33.356		29.228		29.504		38.860		38.314		36.966		21.706		37.583		41.834		21.538		21.579		15.954		37.370		90.391		0.649

		(32-1)		0		300		40		3.36E-04		45.5-21.7		0.0014		1.002		7201.0		18.930		36.376		22.291		22.271		37.440		35.619		31.837		27.142		27.616		36.363		35.892		34.670		19.325		37.288		41.516		22.614		19.157		23.542		37.236		98.274		0.705

		(34_1)		0		300		60				45-22.1		0.0179		0.983		6271.0		40.317		60.207		42.992		43.160		57.301		55.157		51.628		47.802		47.897		60.308		59.171		57.015		40.063		57.330		60.683		28.526		40.092		14.013		67.377		100.855		0.721

		(34_2)		0		300		60				45-22.2		0.0030		1.002		6211.0		40.430		60.467		43.186		43.292		57.333		55.237		51.561		48.025		48.096		60.575		59.466		57.269		40.168		57.514		60.939		29.115		40.167		14.078		67.790		100.115		0.715

		(35_1)		0		300		70				42.5-21.6		0.0102		1.042		5887.0		50.420		70.356		52.815		53.170		67.391		65.135		62.090		57.599		57.640		70.469		69.146		67.442		50.098		67.206		71.449		29.949		50.341		11.222		88.648		102.857		0.734

		REPEATED TEST Starting May 5 2007

		(32_1)		0		300		40		Not OK		61.1-34.8								29.193		35.208		21.939		22.099		36.476		34.693		30.639		26.746		26.794		35.722		21.392		34.287		19.178		36.679		40.792		27.554		18.985		24.271		36.555		-97.718		0.697

		(32_2)		0		300		40		Not OK		63.5-24.8								26.317		33.863		22.432		22.573		36.795		35.099		31.323		26.553		27.143		34.448		20.131		32.914		19.768		36.876		40.668		26.549		19.543		24.587		36.571		-97.191		0.697

		(32_3)		0		300		40		OK		63.5-24.7		-0.0100		1.007		8210.0		27.148		33.535		23.681		23.840		37.112		35.455		31.988		27.547		28.068		33.986		22.660		32.621		21.123		37.130		40.702		27.474		20.918		24.947		36.595		-96.845		0.694

		(32_4)		0		300		40		Not OK		63.5-24.7								24.244		37.065		23.602		23.823		37.233		35.611		32.123		27.697		28.230		37.781		14.364		35.912		21.182		37.310		40.724		26.012		20.901		23.706		36.566		-96.452		0.692

		(32_5)		0		300		40		OK		63.5-24.7		0.0160		0.994		7829.0		25.384		36.929		23.360		23.574		37.177		35.574		31.964		27.451		27.999		37.596		16.395		35.907		20.898		37.201		40.768		26.825		20.591		23.990		36.573		-96.466		0.692

		(5,12,33_1)		0		300		50		Ok		59.2-22.8		0.0023		1.019		7847.0		19.756		48.919		34.319		34.491		47.291		45.535		42.597		38.032		38.311		49.796		8.693		47.184		31.743		47.534		51.147		30.658		31.654		18.658		49.760		-98.241		0.704

		(34_1)		0		300		60		OK		59.1-27.4		-0.0017		1.02		6944.0		11.65		58.571		43.71		44.02		57.242		55.228		51.603		47.751		47.977		59.978		-1.534		56.809		41.24		57.275		60.762		35.299		41.307		13.762		66.436		-98.579		0.706

		(34_2)		0		300		60				60.2-27.4								12.224		58.539		43.585		43.873		57.153		55.136		51.433		47.547		47.761		59.888		-0.773		56.767		41.076		57.162		60.74		35.273		41.209		13.705		66.445		-98.56		0.706

		(34_3)		0		300		60				69-37.2								14.108		58.811		43.824		44.146		56.408		54.613		51.514		47.784		48.108		59.931		0.378		56.854		41.311		54.9		59.766		33.228		41.537		12.91		67.685		-99.406		0.709

		(34_4)		0		300		60				70.2-38.5								9.849		58.919		42.925		43.313		55.903		53.997		50.76		46.674		47.175		60.044		-5.91		56.905		40.432		51.69		59.832		30.806		40.66		12.768		67.701		-99.557		0.71

												70-38.6								6.472		58.725		44.63		44.933		56.452		54.689		51.738		48.244		48.509		59.751		-5.8		56.758		42.148		55.356		60.781		31.504		42.369		14.277		67.813		-99.557		0.71

		(30_1)		0		300		70				56.4-26.1								6.929		68.669		53.157		53.367		67.111		64.83		60.978		57.087		57.161		70.134		-7.313		66.892		50.574		63.907		70.233		37.815		50.914		9.986		87.675		-98.702		0.703

		(30_2)		0		300		70				56.4-26.2		-0.0136		0.9987		5922.0		7.178		68.719		53.281		53.455		67.133		64.82		61.004		57.166		57.275		70.107		-7.017		66.849		50.652		64.227		70.591		37.895		50.964		10.145		87.646		-98.777		0.706

		(30_2)		0		300		70		OK		56.8-26.6		0.0145		1.031		6570.0		2.773		68.185		54.192		54.447		67.439		65.238		61.615		58.119		58.214		69.804		-7.537		66.753		51.615		67.031		70.675		37.381		51.987		11.057		87.533		-100.197		0.716

		(11_1)		0		400		50		OK		74.6-31		0.01874		1.009		8091.0		24.714		45.708		29.786		30.195		46.054		43.935		39.836		34.548		35.121		46.564		12.909		44.661		26.773		46.058		51.273		33.136		26.661		32.205		49.661		-112.025		0.8

		(21_1)		0		300		31.8				78.1-38.3		-0.0004		1.003		10605.0		28.268		26.838		15.739		15.781		27.808		26.431		23.71		19.104		19.76		27.123		20.338		26.191		13.142		26.702		33.927		22.385		12.806		36.261		27.379		-96.707		0.694

		(21_2)		0		300		31.8				78.3-38.5		0.0173		1.007		10876.0		27.812		26.685		16.093		16.201		27.901		26.394		23.784		19.437		20.096		26.954		20.27		26.101		13.616		26.595		33.837		22.016		13.477		36.838		27.369		-96.727		0.694

		(21_3)		0		300		31.8				78.3-38.6		0.0139		1.006		10739.0		27.908		26.528		16.124		16.222		27.881		26.399		23.781		19.436		20.08		26.809		20.648		26.019		13.65		26.5		33.346		21.898		13.491		37.242		27.37		-96.71		0.694

		(32_1)		0		300		40				75.6-37.9		0.00087		1.01		9101.0		27.368		37.601		24.082		24.307		36.899		35.319		32.112		27.944		28.455		38.165		16.365		36.403		21.501		36.858		41.185		25.502		21.376		26.202		36.074		-97.539		0.699

		(32_2)		0		300		40				75.6-38.4								28.235		37.138		25.149		25.365		37.02		35.57		32.639		28.816		29.251		37.658		19.835		36.129		22.683		36.7		40.597		29.13		22.478		28.632		36.064		-96.4		0.691

		(32_3)		0		300		40				78.4-40.4								31.561		36.036		24.692		24.787		36.401		34.849		32.056		28.262		28.745		36.625		24.623		35.646		22.12		35.918		40.736		29.583		22.128		24.283		36.245		-96.424		0.691

		(32_4)		0		300		40				78.4-40.4								33.421		34.593		23.884		24.011		35.82		34.62		32.081		28.093		28.22		35.14		26.839		34.297		21.372		35.351		41.006		30.426		21.114		27.92		36.206		-95.807		0.687

		(32_5)		0		300		40		OK		78.7-40.6		0.01247		1.01		8584.0		34.647		34.418		23.899		23.957		36.042		34.761		32.244		28.1		28.25		34.907		28.509		34.141		21.361		35.225		41.066		30.719		21.17		28.552		36.249		-95.787		0.687

		(14_1)		0		500		50				81.5-36.3								29.518		42.652		29.187		29.328		45.587		43.613		40.127		34.625		35.444		43.245		18.125		41.596		25.686		44.264		51.712		32.727		25.726		43.651		50.645		-126.319		0.897

		(14_2)		0		500		50		OK		81.5-36.4		0.01822		1.004		9926.0		29.597		42.645		29.214		29.334		45.508		43.558		40.073		34.609		35.451		43.217		18.192		41.538		25.711		44.232		51.677		32.94		25.761		43.918		50.683		-125.695		0.892

		(14_3)		0		500		50		OK		82.3-36.5		-0.001758		1.004		9994.0		28.59		42.905		29.147		29.308		45.701		43.566		39.898		34.528		35.348		43.492		17.729		41.793		25.6		44.429		51.806		32.436		25.741		41.847		50.636		-125.723		0.892

		(31_1)		0		300		30				45.2-24.5		0.0098		0.993		7168.0		11.005		30.887		14.843		14.726		30.854		29.236		25.693		20.088		20.890		30.924		30.657		29.898		11.248		30.769		36.659		23.659		10.751		27.830		30.537		96.349		0.691

		(31_2)		0		300		30		OK		80.8-42.5		0.0168		0.9954		9195.0		27.303		22.764		14.156		14.208		25.82		24.567		21.653		17.359		18.013		22.927		26.544		22.591		11.677		23.456		32.165		19.665		11.463		28.934		25.704		-96.816		0.693





5 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(6_1)		5		300		50		3.36E-04		46.2-20.1		0.016		1.028		6758.0		29.303		50.140		32.524		32.721		47.505		45.633		41.650		37.396		37.703		50.159		49.431		47.551		29.676		46.877		55.334		26.850		29.731		17.760		50.573		99.932		0.716

		(6_2)		5		300		50		3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		29.430		49.890		32.832		33.007		47.596		45.583		42.238		37.518		37.636		49.937		49.255		47.559		29.923		47.678		56.692		28.125		29.925		18.063		50.564		100.242		0.718

		REPEATED TESTS Starting May 5 2007

		(6_1)		5		300		50		OK		59.1-22.9		0.0056		1.038		7798		22.159		49.042		34.139		34.326		46.951		45.612		42.136		38.214		38.257		49.764		11.238		47.218		31.551		47.479		56.643		31.374		31.431		18.46		49.772		-98.921		0.707





10 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(10_1)		10		300		30		3.36E-04		48.1-24.9		0.013		1.045		7426.0		10.325		30.434		14.538		14.484		30.891		29.218		25.650		19.828		20.704		30.513		30.301		29.667		11.081		30.769		41.146		24.312		10.596		28.518		30.597		98.585		0.706

		(11_1)		10		300		40		3.36E-04		51-21.2		-0.0071		1.050		7521.0		20.004		40.159		23.333		23.409		38.694		36.910		32.968		28.166		28.673		40.197		39.651		38.449		20.492		38.534		51.222		23.807		20.176		23.129		38.665		100.375		0.719

		(3_1)		10		300		50		3.36E-04		48.4-20.6		0.0324		1.077		7092.0		29.395		49.641		32.523		32.656		47.534		45.445		41.561		37.314		37.631		49.661		48.949		47.245		29.629		47.401		60.301		28.325		29.661		18.287		50.334		101.621		0.726

		(3_2)		10		300		50		3.36E-04		48.6-20.8		0.0023		1.037		7091.0		29.384		49.763		32.501		32.627		47.768		45.728		41.754		37.294		37.636		49.753		49.006		47.346		29.615		47.539		60.503		27.899		29.525		17.999		50.585		101.617		0.726

		(13_1)		10		300		60		3.36E-04		48.2-22.5		0.0132		1.055		6625.0		38.551		60.137		42.317		42.473		57.571		55.343		51.336		47.006		47.299		60.234		59.161		56.935		39.380		57.378		70.367		28.981		39.304		14.068		67.237		103.650		0.739

		(14_1)		10		300		70		3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		49.561		70.363		51.866		52.185		67.437		64.939		61.161		56.816		56.944		70.458		69.080		67.450		49.122		66.136		80.634		30.020		49.182		11.350		88.608		104.965		0.742

		(14_2)		10		300		70		3.36E-04		45.5-21.7		0.0141		1.042		5789.0		49.529		70.385		51.867		52.185		67.411		64.892		61.302		56.703		56.754		70.484		69.059		67.477		49.145		65.909		80.580		30.073		49.242		11.382		88.745		105.112		0.747

		REPEATED TESTS Starting May 5 2007

		(37_1)		10		300		40		OK		65.6-24.2		-0.0156		1.067		8678.0		26.828		37.737		23.441		23.537		37.226		35.683		31.995		27.359		27.929		38.313		17.698		36.726		20.808		37.268		51.018		27.588		20.525		24.096		36.588		-99.062		0.709

		(37-2)		10		300		40		OK		65.6-24.3		-0.0020		1.060		8642.0		27.117		37.656		23.542		23.683		37.267		35.776		32.032		27.475		28.014		38.223		18.377		36.677		20.959		37.249		51.558		27.892		20.659		24.414		36.594		-99.196		0.709

										0.00E+00

		(7,18,38_1)		10		300		50				62.5-22.8								24.612		49.040		32.996		33.275		47.455		46.043		42.071		37.836		37.851		49.724		13.249		47.252		30.537		47.414		61.051		32.195		30.382		18.667		49.787		-99.993		0.715

		(7,18,38_2)		10		300		50		OK		62.2-23.1		-0.0166		1.07		7905		25.418		49.069		32.315		32.541		47.303		45.787		41.530		37.189		37.209		49.750		13.285		47.286		29.713		47.097		60.807		32.173		29.927		18.055		49.774		-99.966		0.715

		(39_1)		10		300		60				64-27								13.383		58.538		43.494		43.808		57.221		55.09		51.434		47.304		47.433		59.777		0.929		56.715		40.993		57.028		69.72		35.898		41.159		14.021		66.432		-101.304		0.724

		(39_2)		10		300		60		OK		63.5-27		0.0162		1.096		7171		13.585		58.47		43.54		43.767		57.321		55.294		51.764		47.116		47.296		59.734		1.279		56.718		40.95		57.009		69.822		36.049		41.148		14.195		66.411		-101.509		0.725

		(40_1)		10		300		70		OK		60-25.9		0.0035		1.078		6234		6.421		68.688		53.048		53.155		67.378		65.067		60.786		56.8		56.937		70.088		-6.782		66.802		50.355		65.445		80.09		36.493		50.651		10.046		87.6		-102.343		0.73

																				4.316		68.21		53.592		53.886		67.643		65.313		61.278		57.485		57.606		69.768		-6.253		66.74		50.973		66.706		80.157		37.552		51.367		10.943		87.531		-102.968		0.734

																				3.279		68.096		54.93		55.49		68.171		66.061		62.382		58.98		59.052		69.675		-5.353		66.675		52.726		67.456		80.222		38.26		53.081		11.646		87.556		-102.721		0.734

																				5.488		68.203		53.523		54.052		67.704		65.412		61.342		57.594		57.728		69.737		-4.986		66.72		51.171		66.77		80.159		38.503		51.487		11.201		87.536		-102.781		0.734

																				7.51		68.22		52.016		52.577		67.247		64.794		60.392		56.189		56.404		69.774		-4.765		66.758		49.515		63.913		80.508		38.382		49.835		10.468		87.54		-102.916		0.734

		(19_1)		10		400		50		OK		79.8-31.1		0.001		1.065		9273		28.033		45.46		30.059		30.28		46.627		44.664		40.327		34.677		35.453		46.179		17.421		44.401		26.994		46.169		60.645		34.95		26.862		33.122		49.674		-114.16		0.814

		(19_1)		10		400		50				79.8-31.2								27.435		45.529		30.145		30.493		46.356		44.187		40		34.89		35.499		46.226		17.617		44.46		27.163		46.163		61.476		34.992		27.13		32.537		49.646		-114.162		0.814

		(26_1)		10		300		31.8				81.6-37.4		0.00517		1.061		11206		30.296		26.498		15.452		15.542		28.135		26.847		23.658		19.046		19.71		26.861		23.093		26.26		12.877		26.814		43.34		23.009		12.609		36.278		27.439		-98.933		0.709

												81.9-37.7		0.00433		1.063		11329		30.785		26.491		15.495		15.584		28.204		26.917		23.697		19.096		19.781		26.831		23.93		26.248		12.912		26.865		44.115		23.396		12.638		36.199		27.452		-98.923		0.709

		(20_1)		10		500		50				85.5-36		0.01153		1.073		10933		28.968		42.872		29.187		29.276		46.067		44.071		40.207		34.673		35.493		43.467		17.941		41.773		25.637		44.493		60.392		32.828		25.588		41.832		50.65		-129.38		0.917

		(39_2)		10		300		30		OK		84.4-42.7		0.0131		1.062		9466		22.353		22.034		13.178		13.26		25.458		24.173		21.133		16.609		17.321		22.219		26.046		21.939		10.663		23.02		41.806		19.987		10.493		29.537		25.5		-99.806		0.713





15 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(15,_1)		15		300		50				50.9-21.5		0.012		1.105		7291.0		29.031		50.143		32.652		32.736		48.038		45.850		41.842		37.436		37.760		50.189		49.455		47.592		29.701		48.001		65.609		26.475		29.555		17.952		50.922		103.765		0.726

		(15_2)		15		300		50				50.9-21.6		0.0151		1.106		7327.0		29.085		50.198		32.695		32.762		48.011		45.852		41.836		37.492		37.822		50.224		49.496		47.600		29.739		47.989		65.346		26.626		29.602		18.257		50.903		103.764		0.726

		REPEATED TEST Starting May 5 2007

		(8_1)		15		300		50		OK		66.2-24.6		-0.0099		1.099		8555.0		23.856		48.779		33.764		34.045		47.485		45.812		42.003		37.653		37.965		49.585		13.243		47.151		31.309		47.606		65.406		34.069		31.246		18.407		49.509		100.504		0.719

		(8_2)		15		300		50				65.8-25		0.0126		1.059		7459.0		25.685		48.969		33.574		33.893		47.355		45.350		41.968		37.094		37.440		49.700		14.756		47.424		31.110		47.493		65.046		34.706		30.972		16.219		49.598		-98.642		0.706





Results Table

								Input Values						Calculated Values						118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)						Voltage		Current

								30

		(5_1)		0		300		30				45.2-24.5		0.0098		0.993		7168.0		27.830		30.537		96.349		0.691

		(10_1)		10		300		30		3.36E-04		48.1-24.9		0.0134		1.045		7426.0		28.518		30.597		98.585		0.706

								40

		0		0		250		40		2.80E-04		38.4-19.7		0.0120		1.009		6752.0		15.954		37.370		90.391		0.649

		(6-1)		0		300		40		3.36E-04		45.5-21.7		0.0014		1.002		7201.0		23.542		37.236		98.274		0.705

		(11_1)		10		300		40		3.36E-04		51-21.2		-0.0071		1.050		7521.0		23.129		38.665		100.375		0.719

		NEW		MAY 2007

		(32_5)		0		300		40		OK		63.5-24.7		0.0160		0.994		7829.0		23.990		36.573		-96.466		0.692

		(37_1)		10		300		40		OK		65.6-24.2		-0.0156		1.067		8678.0		24.096		36.588		-99.062		0.709

								50

		(1_1)		0		300		50		3.36E-04		44.5-19.6		0.011		1.003		6882.0		18.248		49.892		98.942		0.709

		(2_1)		5		300		50		3.36E-04		46.2-20.1		0.016		1.028		6758.0		17.760		50.573		99.932		0.716

		(2_2)		5		300		50		3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		18.063		50.564		100.242		0.718

		(3_1)		10		300		50		3.36E-04		48.4-20.6		0.0324		1.077		7092.0		18.287		50.334		101.621		0.726

		(3_2)		10		300		50		3.36E-04		48.6-20.8		0.0023		1.037		7091.0		17.999		50.585		101.617		0.726

		(4_1)		15		300		50		3.36E-04		50.9-20.6		0.0124		1.105		7291.0		17.952		50.922		103.765		0.726

		NEW		MAY 2007

		(5,12,33_1)		0		300		50		Ok		59.2-22.8		0.0023		1.019		7847.0		18.658		49.760		-98.241		0.704

		(6_1)		5		300		50		OK		59.1-22.9		0.0056		1.038		7798.0		18.460		49.772		-98.921		0.707

		(7,18,38_2)		10		300		50		OK		62.2-23.1		-0.0166		1.070		7905.0		18.055		49.774		-99.966		0.715

		(8_1)		15		300		50		OK		66.2-24.6		-0.0099		1.099		8555.0		18.407		49.509		100.504		0.719

								60

		(8_2)		0		300		60				45-22.2		0.0030		1.002		6211.0		14.078		67.790		100.115		0.715

		(13_1)		10		300		60		3.36E-04		48.2-22.5		0.0132		1.055		6625.0		14.068		67.237		103.650		0.739

		NEW		MAY 2007

		(34_1)		0		300		60		OK		59.1-27.4		-0.0017		1.020		6944.0		13.762		66.436		-98.579		0.706

		(39_2)		10		300		60		OK		63.5-27		0.0162		1.096		7171.0		14.195		66.411		-101.509		0.725

								70

		(9_1)		0		300		70				42.5-21.6		0.0102		1.042		5887.0		11.222		88.648		102.857		0.734

		(14_1)		10		300		70		3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		11.350		88.608		104.965		0.742

		NEW		MAY 2007

		(30_1)		0		300		70				56.4-26.1
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												Input Values		HFE-calibrated Flow Meter with SS Ball				Calculated Values												101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

				Date		Code #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Refrigerant Flow Rate ml/min, (C.F)		Water, (H/L)		xout		xin		Actual Mass Flux		Actual Sat. Temp		Actual Sup Heat		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		Mass Flux		1/1/07		50-50-0		0		50		50		3.0, (1.63)		10 (L)		1.018		0.040		49.8		50.120		0.485		3114		42.508		49.483		42.765		42.906		50.017		49.420		48.320		44.073		46.095		49.440		48.541		47.165		41.301		39.175		50.605		24.356		41.826		0.628		49.756		40.700		0.295

				1/1/07		50-50-10		10		50		50		3.0, (1.63)		10.1(L)		1.069		-0.034		49.8		50.090		10.215		3891		42.585		49.418		42.952		43.032		50.134		49.538		48.370		44.530		46.357		49.381		48.510		47.124		41.222		39.414		60.305		24.911		41.672		0.509		49.706		41.500		0.300

				12/26/06		100-50-0		0		100		50		4.5, (1.63)		6.3 (H)		1.002		0.015		99.1		50.030		0.506		6155		41.099		48.119		42.263		42.333		49.810		49.197		47.815		45.943		45.649		48.104		47.255		45.888		40.329		48.989		50.536		24.515		40.662		2.853		49.782		58.421		0.423

				12/26/06		100-50-10		10		100		50		4.5, (1.7)		6.5 (H)		1.036		0.050		97.0		49.830		9.900		6730		39.905		49.563		41.759		41.856		49.665		48.900		47.242		45.544		45.114		49.500		48.612		47.201		39.853		48.683		59.730		23.986		40.313		2.434		49.452		59.666		0.432

				1/2/07		150-50-0		0		150		50		5.65 (1.67)		13.5 (H)		1.006		-0.018		150.0		50.020		0.569		6742		38.059		47.347		40.378		40.368		49.169		48.187		45.955		44.173		43.842		47.309		46.512		45.158		38.295		48.743		50.589		24.749		38.613		5.565		49.667		70.277		0.508

				1/2/07		150-50-0_a		0		150		50		5.65 (1.67)		13.5 (H)		1.014		-0.008		149.9		50.050		0.532		6658		38.049		47.163		40.442		40.426		49.160		48.186		46.022		44.228		43.886		47.144		46.379		45.026		38.363		48.759		50.582		25.263		38.688		5.626		49.714		70.276		0.509

				1/2/07		150-50-10		10		150		50		5.6 (1.67)		15.5 (H)		1.100		0.018		147.3		50.050		10.252		7056		38.130		46.973		40.806		40.794		49.441		48.411		46.153		44.468		44.148		46.920		46.127		44.856		38.776		48.948		60.302		25.655		39.188		5.338		49.689		72.166		0.521

				1/2/07		200-50-0		0		200		50		7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-50-10		10		200		50		31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-0		0		200		50		7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		6352		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/23/06		200-50-10		10		200		50		6.9 (1.55)		31.2 (H)		1.074		-0.030		199.0		49.720		10.358		6860		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				1/3/07		250-50-0		0		250		50		24.5 (H)		8.35 (1.4)		0.997		0.038		255.0		49.260		1.526		7603		33.651		47.660		36.154		36.130		48.030		46.679		43.871		40.667		40.437		47.596		46.774		45.501		33.646		47.834		50.786		26.131		33.916		15.228		49.534		90.803		0.656

				1/3/07		250-50-10		10		250		50		28.1 (H)		8.3 (1.4)		1.090		0.050		251.0		49.490		10.690		8012		33.687		47.510		36.209		36.188		48.315		46.947		43.886		40.780		40.533		47.462		46.662		45.402		33.713		48.019		60.180		26.351		33.934		15.681		49.606		93.685		0.676

		Super Heat		12/24/06		200-50-0		0		200		50		7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		7052		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/24/06		200-50-5		5		200		50		7.0 (1.5)		26.3 (H)		1.050		0.003		197.6		49.710		5.189		7360		35.233		49.857		38.063		37.990		48.454		47.131		44.281		41.762		41.439		49.889		49.055		47.754		35.973		48.240		54.899		25.124		36.231		8.941		49.747		81.892		0.593

				12/23/06		200-50-10		10		200		50		31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-15		15		200		50		7.0 (1.5)		29.6 (H)		1.113		0.005		197.5		49.730		15.221		7837		35.291		49.780		37.613		37.632		48.761		47.496		44.580		41.439		41.064		49.809		48.977		47.672		35.615		48.267		64.951		25.313		35.820		8.755		49.753		83.955		0.607

				12/24/06		200-50-20		20		200		50		7.0 (1.5)		31.3 (H)		1.136		0.001		197.6		49.710		18.554		8008		35.257		49.846		37.572		37.578		48.822		47.524		44.566		41.355		40.985		49.822		48.980		47.663		35.570		48.267		68.264		25.302		35.756		8.922		49.746		84.727		0.612

		Sat. Temp.		12/21/06		200-30-0		0		200		30		28.20		7.05 (1.5)		0.994		-0.012		201.2		29.990		2.102		7483		13.977		28.295		15.693		15.645		27.771		26.914		24.202		19.836		19.913		28.342		28.126		27.739		13.610		28.012		32.092		22.454		13.581		16.153		25.945		78.317		0.569

				12/21/06		200-40-0		0		200		40		27.00		7.0 (1.5)		1.019		0.007		197.6		39.430		1.781		7232		1.026		40.045		26.646		26.592		38.187		37.155		34.412		30.702		30.437		40.040		39.456		38.315		24.587		38.251		41.211		23.397		24.752		12.157		36.315		79.730		0.581

				1/2/07		200-50-0		0		200		50		7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-60-0		0		200		60		22.90		7.0 (1.5)		1.002		-0.008		197.4		60.320		0.369		6344		45.181		61.408		47.667		47.728		58.566		57.158		54.396		52.027		51.479		61.358		60.091		58.240		45.709		57.945		60.689		25.657		46.100		7.160		67.601		81.806		0.592

				12/23/06		200-70-0		0		200		70		20.80		7.0 (1.5)		1.023		0.043		196.8		70.100		-0.035		5895		55.682		70.444		57.439		57.649		68.453		66.935		64.214		62.072		61.466		70.477		68.690		66.923		55.695		67.117		70.065		27.125		56.391		5.717		88.153		83.181		0.601

				12/21/06		200-30-10		10		200		30		31.00		7.0 (1.5)		1.064		-0.030		198.4		29.590		10.205		8057		14.099		28.718		15.771		15.699		28.492		27.730		24.849		20.050		20.077		28.734		28.534		28.140		13.612		28.626		39.795		23.110		13.569		15.967		26.459		80.313		0.581

				12/21/06		200-40-10		10		200		40		29.85		6.85 (1.57)		1.069		-0.000		199.7		39.520		11.156		7833		23.746		40.201		26.525		26.568		38.567		37.505		34.733		30.672		30.478		40.136		39.566		38.480		24.540		38.496		50.676		23.527		24.758		11.684		36.381		81.946		0.594

				12/23/06		200-50-10		10		200		50		31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/23/06		200-60-10		10		200		60		26.70		6.9 (1.55)		1.074		-0.004		198.7		60.900		8.712		6950		44.922		61.076		47.511		47.441		58.818		57.341		54.505		51.624		51.107		61.042		59.813		57.908		45.436		58.187		69.612		26.232		45.900		6.823		67.155		84.021		0.608

				12/23/06		200-70-10		10		200		70		23.60		6.9 (1.55)		1.073		-0.004		198.4		70.120		9.889		6311		55.096		70.416		56.861		57.037		68.657		66.987		63.931		61.467		60.860		70.414		68.654		67.040		54.998		67.193		80.009		26.969		55.714		5.226		88.154		85.100		0.614

												Input Values						Calculated Values						118(kPa)		119(Psi)		120(VDC)		122(ADC)

						Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)						Voltage		Current

												30

						(5_1)		0		300		30				45.2-24.5		0.0098		0.993		7168.0		27.830		30.537		96.349		0.691

						(10_1)		10		300		30		3.36E-04		48.1-24.9		0.0134		1.045		7426.0		28.518		30.597		98.585		0.706

												40

						0		0		250		40		2.80E-04		38.4-19.7		0.0120		1.009		6752.0		15.954		37.370		90.391		0.649

						(6-1)		0		300		40		3.36E-04		45.5-21.7		0.0014		1.002		7201.0		23.542		37.236		98.274		0.705

						(11_1)		10		300		40		3.36E-04		51-21.2		-0.0071		1.050		7521.0		23.129		38.665		100.375		0.719

												50

						(1_1)		0		300		50		3.36E-04		44.5-19.6		0.011		1.003		6882.0		18.248		49.892		98.942		0.709

						(2_1)		5		300		50		3.36E-04		46.2-20.1		0.016		1.028		6758.0		17.760		50.573		99.932		0.716

						(2_2)		5		300		50		3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		18.063		50.564		100.242		0.718

						(3_1)		10		300		50		3.36E-04		48.4-20.6		0.0324		1.077		7092.0		18.287		50.334		101.621		0.726

						(3_2)		10		300		50		3.36E-04		48.6-20.8		0.0023		1.037		7091.0		17.999		50.585		101.617		0.726

						(4_1)		15		300		50		3.36E-04		50.9-20.6		0.0124		1.105		7291.0		17.952		50.922		103.765		0.726

												60

						(8_2)		0		300		60				45-22.2		0.0030		1.002		6211.0		14.078		67.790		100.115		0.715

						(13_1)		10		300		60		3.36E-04		48.2-22.5		0.0132		1.055		6625.0		14.068		67.237		103.650		0.739

												70

						(9_1)		0		300		70				42.5-21.6		0.0102		1.042		5887.0		11.222		88.648		102.857		0.734

						(14_1)		10		300		70		3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		11.350		88.608		104.965		0.742
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Mass Flux 200 kg/m2.s & Inlet Superheat = 0C

Mass Flux 200 kg/m2.s & Inlet Superheat = 10C

Mass Flux 300 kg/m2.s & Inlet Superheat = 0C

Mass Flux 300 kg/m2.s & Inlet Superheat = 10C

T_sat (C)

Average Heat Transfer Coefficient, (W/m2.K)

Effect of Saturation Temperature on Heat Transfer Coefficient (R245fa)
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Mass Flux 200 kg/m2.s & Inlet Superheat = 0C

Mass Flux 200 kg/m2.s & Inlet Superheat = 10C

Mass Flux 300 kg/m2.s & Inlet Superheat = 0C

Mass Flux 300 kg/m2.s & Inlet Superheat = 10C

T_sat (C)

Pressure Drop (kPa)

Effect of Saturation Temperature on Pressure Drop (R245fa)
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Saturation Temperature = 50C

Inlet Superheat = 0C +/- 1C

Inlet Superheat = 10C +/- 1C

Refrigerant Mass Flux (kg/m2.s)

Average Heat Transfer Coefficient (W/m2.K)

Effect of Mass Flux on Heat Transfer Coefficient (R245fa)
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Saturation Temperature = 50C

Inlet Superheat=0C  +/-1C

Inlet Superheat=10C +/-1C

Refrigerant Mass Flux (kg/m2.S)

Pressure Drop (kPa)

Effect of Mass Flux on Pressure Drop (R245fa)
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Saturation Temperature = 50C

havg with Mass Flux - 200 kg/m2.s

havg with Mass Flux - 300 kg/m2.s

Inlet Superheat (C)

Average Heat Transfer Coefficient (W/m2.K)

Effect of Inlet Superheat on Heat Transfer Coefficient (R245fa)

0

0

0

0

0

0

0

0

0



		0.9771076731						0

		5.1889042383						0

		10.3575375						0

		15.2208164894						0

		18.5541



Saturation Temperature = 50C

DP with Mass Flux = 200 kg/m2.s

DP with Mass Flux = 300 kg/m2.s

Inlet Superheat (C)

Pressure Drop (kPa)

Effect of Inlet Superheat on Pressure Drop (R245fa)

9.1600990443

0

8.9405645293

0

8.8865838113

0

8.7545771277

0

8.9216677419



												Input Values				HFE-calibrated Flow Meter with SS Ball				Calculated Values												101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

				Date		Code #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC				Refrigerant Flow Rate ml/min, (C.F)		Water, (H/L)		xout		xin		Actual Mass Flux		Actual Sat. Temp		Actual Sup Heat		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		Mass Flux		1/1/07		50-50-0		0		50		50				3.0, (1.63)		10 (L)		1.018		0.040		49.8		50.120		0.485		3114		42.508		49.483		42.765		42.906		50.017		49.420		48.320		44.073		46.095		49.440		48.541		47.165		41.301		39.175		50.605		24.356		41.826		0.628		49.756		40.700		0.295

				1/1/07		50-50-10		10		50		50				3.0, (1.63)		10.1(L)		1.069		-0.034		49.8		50.090		10.215		3891		42.585		49.418		42.952		43.032		50.134		49.538		48.370		44.530		46.357		49.381		48.510		47.124		41.222		39.414		60.305		24.911		41.672		0.509		49.706		41.500		0.300

				12/26/06		100-50-0		0		100		50				4.5, (1.63)		6.3 (H)		1.002		0.015		99.1		50.030		0.506		6155		41.099		48.119		42.263		42.333		49.810		49.197		47.815		45.943		45.649		48.104		47.255		45.888		40.329		48.989		50.536		24.515		40.662		2.853		49.782		58.421		0.423

				12/26/06		100-50-10		10		100		50				4.5, (1.7)		6.5 (H)		1.036		0.050		97.0		49.830		9.900		6730		39.905		49.563		41.759		41.856		49.665		48.900		47.242		45.544		45.114		49.500		48.612		47.201		39.853		48.683		59.730		23.986		40.313		2.434		49.452		59.666		0.432

				1/2/07		150-50-0		0		150		50				5.65 (1.67)		13.5 (H)		1.006		-0.018		150.0		50.020		0.569		6742		38.059		47.347		40.378		40.368		49.169		48.187		45.955		44.173		43.842		47.309		46.512		45.158		38.295		48.743		50.589		24.749		38.613		5.565		49.667		70.277		0.508

				1/2/07		150-50-0_a		0		150		50				5.65 (1.67)		13.5 (H)		1.014		-0.008		149.9		50.050		0.532		6658		38.049		47.163		40.442		40.426		49.160		48.186		46.022		44.228		43.886		47.144		46.379		45.026		38.363		48.759		50.582		25.263		38.688		5.626		49.714		70.276		0.509

				1/2/07		150-50-10		10		150		50				5.6 (1.67)		15.5 (H)		1.100		0.018		147.3		50.050		10.252		7056		38.130		46.973		40.806		40.794		49.441		48.411		46.153		44.468		44.148		46.920		46.127		44.856		38.776		48.948		60.302		25.655		39.188		5.338		49.689		72.166		0.521

				1/2/07		200-50-0		0		200		50				7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-50-10		10		200		50				31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-0		0		200		50				7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		6352		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/23/06		200-50-10		10		200		50				6.9 (1.55)		31.2 (H)		1.074		-0.030		199.0		49.720		10.358		6860		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				1/3/07		250-50-0		0		250		50				24.5 (H)		8.35 (1.4)		0.997		0.038		255.0		49.260		1.526		7603		33.651		47.660		36.154		36.130		48.030		46.679		43.871		40.667		40.437		47.596		46.774		45.501		33.646		47.834		50.786		26.131		33.916		15.228		49.534		90.803		0.656

				1/3/07		250-50-10		10		250		50				28.1 (H)		8.3 (1.4)		1.090		0.050		251.0		49.490		10.690		8012		33.687		47.510		36.209		36.188		48.315		46.947		43.886		40.780		40.533		47.462		46.662		45.402		33.713		48.019		60.180		26.351		33.934		15.681		49.606		93.685		0.676

		Super Heat		12/24/06		200-50-0		0		200		50				7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		7052		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/24/06		200-50-5		5		200		50				7.0 (1.5)		26.3 (H)		1.050		0.003		197.6		49.710		5.189		7360		35.233		49.857		38.063		37.990		48.454		47.131		44.281		41.762		41.439		49.889		49.055		47.754		35.973		48.240		54.899		25.124		36.231		8.941		49.747		81.892		0.593

				12/23/06		200-50-10		10		200		50				31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-15		15		200		50				7.0 (1.5)		29.6 (H)		1.113		0.005		197.5		49.730		15.221		7837		35.291		49.780		37.613		37.632		48.761		47.496		44.580		41.439		41.064		49.809		48.977		47.672		35.615		48.267		64.951		25.313		35.820		8.755		49.753		83.955		0.607

				12/24/06		200-50-20		20		200		50				7.0 (1.5)		31.3 (H)		1.136		0.001		197.6		49.710		18.554		8008		35.257		49.846		37.572		37.578		48.822		47.524		44.566		41.355		40.985		49.822		48.980		47.663		35.570		48.267		68.264		25.302		35.756		8.922		49.746		84.727		0.612

		Sat. Temp.		12/21/06		200-30-0		0		200		30				28.20		7.05 (1.5)		0.994		-0.012		201.2		29.990		2.102		7483		13.977		28.295		15.693		15.645		27.771		26.914		24.202		19.836		19.913		28.342		28.126		27.739		13.610		28.012		32.092		22.454		13.581		16.153		25.945		78.317		0.569

				12/21/06		200-40-0		0		200		40				27.00		7.0 (1.5)		1.019		0.007		197.6		39.430		1.781		7232		1.026		40.045		26.646		26.592		38.187		37.155		34.412		30.702		30.437		40.040		39.456		38.315		24.587		38.251		41.211		23.397		24.752		12.157		36.315		79.730		0.581

				1/2/07		200-50-0		0		200		50				7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-60-0		0		200		60				22.90		7.0 (1.5)		1.002		-0.008		197.4		60.320		0.369		6344		45.181		61.408		47.667		47.728		58.566		57.158		54.396		52.027		51.479		61.358		60.091		58.240		45.709		57.945		60.689		25.657		46.100		7.160		67.601		81.806		0.592

				12/23/06		200-70-0		0		200		70				20.80		7.0 (1.5)		1.023		0.043		196.8		70.100		-0.035		5895		55.682		70.444		57.439		57.649		68.453		66.935		64.214		62.072		61.466		70.477		68.690		66.923		55.695		67.117		70.065		27.125		56.391		5.717		88.153		83.181		0.601

				12/21/06		200-30-10		10		200		30				31.00		7.0 (1.5)		1.064		-0.030		198.4		29.590		10.205		8057		14.099		28.718		15.771		15.699		28.492		27.730		24.849		20.050		20.077		28.734		28.534		28.140		13.612		28.626		39.795		23.110		13.569		15.967		26.459		80.313		0.581

				12/21/06		200-40-10		10		200		40				29.85		6.85 (1.57)		1.069		-0.000		199.7		39.520		11.156		7833		23.746		40.201		26.525		26.568		38.567		37.505		34.733		30.672		30.478		40.136		39.566		38.480		24.540		38.496		50.676		23.527		24.758		11.684		36.381		81.946		0.594

				12/23/06		200-50-10		10		200		50				31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/23/06		200-60-10		10		200		60				26.70		6.9 (1.55)		1.074		-0.004		198.7		60.900		8.712		6950		44.922		61.076		47.511		47.441		58.818		57.341		54.505		51.624		51.107		61.042		59.813		57.908		45.436		58.187		69.612		26.232		45.900		6.823		67.155		84.021		0.608

				12/23/06		200-70-10		10		200		70				23.60		6.9 (1.55)		1.073		-0.004		198.4		70.120		9.889		6311		55.096		70.416		56.861		57.037		68.657		66.987		63.931		61.467		60.860		70.414		68.654		67.040		54.998		67.193		80.009		26.969		55.714		5.226		88.154		85.100		0.614

												Input Values								Calculated Values						118(kPa)		119(Psi)		120(VDC)		122(ADC)

						Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Actual Tsat oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)						Voltage		Current

												30

						(5_1)		0		300		30						45.2-24.5		0.0098		0.993		7168.0		27.830		30.537		96.349		0.691

						(10_1)		10		300		30				3.36E-04		48.1-24.9		0.0134		1.045		7426.0		28.518		30.597		98.585		0.706

						NEW		39234

						(31_2)		0		300		30		32.17		OK		80.8-42.5		0.0168		0.995		9195.0		28.934		25.704		-96.816		0.693

						(39_2)		10		300		30		41.81		OK		84.4-42.7		0.0131		1.062		9466.0		29.537		25.500		-99.806		0.713

												40

						0		0		250		40				2.80E-04		38.4-19.7		0.0120		1.009		6752.0		15.954		37.370		90.391		0.649

						(6-1)		0		300		40				3.36E-04		45.5-21.7		0.0014		1.002		7201.0		23.542		37.236		98.274		0.705

						(11_1)		10		300		40				3.36E-04		51-21.2		-0.0071		1.050		7521.0		23.129		38.665		100.375		0.719

						NEW		MAY 2007

						(32_3)		0		300		40		40.70		OK		63.5-24.7		-0.0100		1.007		8210.0		24.947		36.595		-96.845		0.694

						(37_1)		10		300		40		51.02		OK		65.6-24.2		-0.0156		1.067		8678.0		24.096		36.588		-99.062		0.709

												50

						(1_1)		0		300		50				3.36E-04		44.5-19.6		0.011		1.003		6882.0		18.248		49.892		98.942		0.709

						(2_1)		5		300		50				3.36E-04		46.2-20.1		0.016		1.028		6758.0		17.760		50.573		99.932		0.716

						(2_2)		5		300		50				3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		18.063		50.564		100.242		0.718

						(3_1)		10		300		50				3.36E-04		48.4-20.6		0.0324		1.077		7092.0		18.287		50.334		101.621		0.726

						(3_2)		10		300		50				3.36E-04		48.6-20.8		0.0023		1.037		7091.0		17.999		50.585		101.617		0.726

						(4_1)		15		300		50				3.36E-04		50.9-20.6		0.0124		1.105		7291.0		17.952		50.922		103.765		0.726

						NEW		MAY 2007

						(5,12,33_1)		1		300		50		51.15		Ok		59.2-22.8		0.0023		1.019		7847.0		18.658		49.760		-98.241		0.704

						(6_1)		7		300		50		56.64		OK		59.1-22.9		0.0056		1.038		7798.0		18.460		49.772		-98.921		0.707

						(7,18,38_2)		11		300		50		60.81		OK		62.2-23.1		-0.0166		1.070		8250.0		18.055		49.774		-99.966		0.715

						(8_1)		15		300		50		65.41		OK		66.2-24.6		-0.0099		1.099		8555.0		18.407		49.509		100.504		0.719

												60

						(8_2)		0		300		60						45-22.2		0.0030		1.002		6211.0		14.078		67.790		100.115		0.715

						(13_1)		10		300		60				3.36E-04		48.2-22.5		0.0132		1.055		6625.0		14.068		67.237		103.650		0.739

						NEW		MAY 2007

						(34_1)		0		300		60		60.76		OK		59.1-27.4		-0.0017		1.020		6944.0		13.762		66.436		-98.579		0.706

						(39_2)		10		300		60		69.82		OK		63.5-27		0.0162		1.096		7171.0		14.195		66.411		-101.509		0.725

												70

						(9_1)		0		300		70						42.5-21.6		0.0102		1.042		5887.0		11.222		88.648		102.857		0.734

						(14_1)		10		300		70				3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		11.350		88.608		104.965		0.742

						NEW		MAY 2007

						(30_2)		0		300		70		70.68				56.8-26.6		0.0145		1.031		6570.0		11.057		87.533		-100.197		0.716

						(40_1)		10		300		70		80.09		OK		60-25.9		0.0035		1.078		6925.0		10.046		87.600		-102.343		0.730

						(11_1)		0		400		50		51.27		OK		74.6-31		0.0187		1.009		8091.0		32.205		49.661		-112.025		0.800

						(19_1)		10		400		50		60.65		OK		79.8-31.1		0.0010		1.065		9273.0		33.122		49.674		-114.160		0.814

						(14_2)		0		500		50		51.67		OK		81.5-36.4		0.0182		1.004		9926.0		43.918		50.683		-125.695		0.892

						(20_1)		10		500		50		60.39		OK		85.5-36		0.0115		1.073		10933.0		41.832		50.650		-129.380		0.917
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Mass Flux 200 kg/m2.s & Inlet Superheat = 0C

Mass Flux 200 kg/m2.s & Inlet Superheat = 10C
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Mass Flux 200 kg/m2.s & Inlet Superheat = 0C

Mass Flux 200 kg/m2.s & Inlet Superheat = 10C

Mass Flux 300 kg/m2.s & Inlet Superheat = 0C
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Saturation Temperature = 50C

Inlet Superheat = 0C +/- 1C

Inlet Superheat = 10C +/- 1C

Refrigerant Mass Flux (kg/m2.s)

Average Heat Transfer Coefficient (W/m2.K)
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Saturation Temperature = 50C

Inlet Superheat=0C  +/-1C

Inlet Superheat=10C +/-1C

Refrigerant Mass Flux (kg/m2.S)

Pressure Drop (kPa)

Effect of Mass Flux on Pressure Drop (R245fa)
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Saturation Temperature = 50C

havg with Mass Flux - 200 kg/m2.s
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Saturation Temperature = 50C

Inlet Superheat=0C  +/-1C

Inlet Superheat=10C +/-1C

Refrigerant Mass Flux (kg/m2.S)

Pressure Drop (kPa)

Effect of Mass Flux on Pressure Drop (R245fa)

0.6279006135

0.5088772895

2.8526901192

2.4335100788

5.5645071315

5.3381477333

5.6258450689

9.1796637157

8.8865838113

15.2280114754

15.6814014041

18.65848635

18.0554759286

32.205

33.122

43.918

41.832



Water Flow Rate

		High Flow						Low Flow

		Dh		Flow Rate				Dh		Flow Rate

		19.2		244.35				8		60.88

		21.8		263.50				9		65.40

		28		304.55				10		69.61

		29		310.71				11		73.58

		30.2		317.96				12		77.34

		31		322.73				13		80.93

		31.7		326.86				14		84.39

		33		334.44				15		87.73

		34.2		341.36				16		90.98

		35		345.93				17		94.15

		36		351.61				18		97.24

		36.9		356.71				19		100.26

		38.6		366.29				20		103.21

		39		368.54				21		106.08

		39.7		372.48				22		108.87

		41.5		382.63				23		111.56

		42.6		388.87				24		114.12

		43.7		395.14				25		116.53

		44.2		398.00				26		118.75

		45.4		404.92				27		120.70

		46		408.41				28		122.32

		47		414.26				29		123.52

		48.9		425.56				30		124.17

		49		426.16				31		124.14

		49.3		427.97				32		123.25

		51		438.36				33		121.30

		52		444.58				34		118.03

		53		450.90

		54		457.31

		55		463.83

		56.3		472.46

		57		477.19

		58		484.04

		59		491.01

		60		498.11

		61		505.34

		62		512.69

		63		520.19

		64		527.82

		65		535.59

		66		543.50

		67		551.57

		68		559.77

		69		568.13

		70		576.64

		71		585.30

		72		594.12

		73		603.09





0 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(5,12,33_1)		0		300		50		3.36E-04		44.5-19.6		0.0110		1.003		6882.0		29.276		49.532		33.019		33.019		47.181		45.235		41.713		37.661		37.935		49.580		48.866		47.058		30.047		47.143		51.452		26.450		30.124		18.248		49.892		98.942		0.709

		0		0		250		40		2.80E-04		38.4-19.7		0.0120		1.009		6752.0		21.500		38.850		24.570		24.706		38.129		36.600		33.356		29.228		29.504		38.860		38.314		36.966		21.706		37.583		41.834		21.538		21.579		15.954		37.370		90.391		0.649

		(32-1)		0		300		40		3.36E-04		45.5-21.7		0.0014		1.002		7201.0		18.930		36.376		22.291		22.271		37.440		35.619		31.837		27.142		27.616		36.363		35.892		34.670		19.325		37.288		41.516		22.614		19.157		23.542		37.236		98.274		0.705

		(34_1)		0		300		60				45-22.1		0.0179		0.983		6271.0		40.317		60.207		42.992		43.160		57.301		55.157		51.628		47.802		47.897		60.308		59.171		57.015		40.063		57.330		60.683		28.526		40.092		14.013		67.377		100.855		0.721

		(34_2)		0		300		60				45-22.2		0.0030		1.002		6211.0		40.430		60.467		43.186		43.292		57.333		55.237		51.561		48.025		48.096		60.575		59.466		57.269		40.168		57.514		60.939		29.115		40.167		14.078		67.790		100.115		0.715

		(35_1)		0		300		70				42.5-21.6		0.0102		1.042		5887.0		50.420		70.356		52.815		53.170		67.391		65.135		62.090		57.599		57.640		70.469		69.146		67.442		50.098		67.206		71.449		29.949		50.341		11.222		88.648		102.857		0.734

		REPEATED TEST Starting May 5 2007

		(32_1)		0		300		40		Not OK		61.1-34.8								29.193		35.208		21.939		22.099		36.476		34.693		30.639		26.746		26.794		35.722		21.392		34.287		19.178		36.679		40.792		27.554		18.985		24.271		36.555		-97.718		0.697

		(32_2)		0		300		40		Not OK		63.5-24.8								26.317		33.863		22.432		22.573		36.795		35.099		31.323		26.553		27.143		34.448		20.131		32.914		19.768		36.876		40.668		26.549		19.543		24.587		36.571		-97.191		0.697

		(32_3)		0		300		40		OK		63.5-24.7		-0.0100		1.007		8210.0		27.148		33.535		23.681		23.840		37.112		35.455		31.988		27.547		28.068		33.986		22.660		32.621		21.123		37.130		40.702		27.474		20.918		24.947		36.595		-96.845		0.694

		(32_4)		0		300		40		Not OK		63.5-24.7								24.244		37.065		23.602		23.823		37.233		35.611		32.123		27.697		28.230		37.781		14.364		35.912		21.182		37.310		40.724		26.012		20.901		23.706		36.566		-96.452		0.692

		(32_5)		0		300		40		OK		63.5-24.7		0.0160		0.994		7829.0		25.384		36.929		23.360		23.574		37.177		35.574		31.964		27.451		27.999		37.596		16.395		35.907		20.898		37.201		40.768		26.825		20.591		23.990		36.573		-96.466		0.692

		(5,12,33_1)		0		300		50		Ok		59.2-22.8		0.0023		1.019		7847.0		19.756		48.919		34.319		34.491		47.291		45.535		42.597		38.032		38.311		49.796		8.693		47.184		31.743		47.534		51.147		30.658		31.654		18.658		49.760		-98.241		0.704

		(34_1)		0		300		60		OK		59.1-27.4		-0.0017		1.02		6944.0		11.65		58.571		43.71		44.02		57.242		55.228		51.603		47.751		47.977		59.978		-1.534		56.809		41.24		57.275		60.762		35.299		41.307		13.762		66.436		-98.579		0.706

		(34_2)		0		300		60				60.2-27.4								12.224		58.539		43.585		43.873		57.153		55.136		51.433		47.547		47.761		59.888		-0.773		56.767		41.076		57.162		60.74		35.273		41.209		13.705		66.445		-98.56		0.706

		(34_3)		0		300		60				69-37.2								14.108		58.811		43.824		44.146		56.408		54.613		51.514		47.784		48.108		59.931		0.378		56.854		41.311		54.9		59.766		33.228		41.537		12.91		67.685		-99.406		0.709

		(34_4)		0		300		60				70.2-38.5								9.849		58.919		42.925		43.313		55.903		53.997		50.76		46.674		47.175		60.044		-5.91		56.905		40.432		51.69		59.832		30.806		40.66		12.768		67.701		-99.557		0.71

												70-38.6								6.472		58.725		44.63		44.933		56.452		54.689		51.738		48.244		48.509		59.751		-5.8		56.758		42.148		55.356		60.781		31.504		42.369		14.277		67.813		-99.557		0.71

		(30_1)		0		300		70				56.4-26.1								6.929		68.669		53.157		53.367		67.111		64.83		60.978		57.087		57.161		70.134		-7.313		66.892		50.574		63.907		70.233		37.815		50.914		9.986		87.675		-98.702		0.703

		(30_2)		0		300		70				56.4-26.2		-0.0136		0.9987		5922.0		7.178		68.719		53.281		53.455		67.133		64.82		61.004		57.166		57.275		70.107		-7.017		66.849		50.652		64.227		70.591		37.895		50.964		10.145		87.646		-98.777		0.706

		(30_2)		0		300		70		OK		56.8-26.6		0.0145		1.031		6570.0		2.773		68.185		54.192		54.447		67.439		65.238		61.615		58.119		58.214		69.804		-7.537		66.753		51.615		67.031		70.675		37.381		51.987		11.057		87.533		-100.197		0.716

		(11_1)		0		400		50		OK		74.6-31		0.01874		1.009		8091.0		24.714		45.708		29.786		30.195		46.054		43.935		39.836		34.548		35.121		46.564		12.909		44.661		26.773		46.058		51.273		33.136		26.661		32.205		49.661		-112.025		0.8

		(21_1)		0		300		31.8				78.1-38.3		-0.0004		1.003		10605.0		28.268		26.838		15.739		15.781		27.808		26.431		23.71		19.104		19.76		27.123		20.338		26.191		13.142		26.702		33.927		22.385		12.806		36.261		27.379		-96.707		0.694

		(21_2)		0		300		31.8				78.3-38.5		0.0173		1.007		10876.0		27.812		26.685		16.093		16.201		27.901		26.394		23.784		19.437		20.096		26.954		20.27		26.101		13.616		26.595		33.837		22.016		13.477		36.838		27.369		-96.727		0.694

		(21_3)		0		300		31.8				78.3-38.6		0.0139		1.006		10739.0		27.908		26.528		16.124		16.222		27.881		26.399		23.781		19.436		20.08		26.809		20.648		26.019		13.65		26.5		33.346		21.898		13.491		37.242		27.37		-96.71		0.694

		(32_1)		0		300		40				75.6-37.9		0.00087		1.01		9101.0		27.368		37.601		24.082		24.307		36.899		35.319		32.112		27.944		28.455		38.165		16.365		36.403		21.501		36.858		41.185		25.502		21.376		26.202		36.074		-97.539		0.699

		(32_2)		0		300		40				75.6-38.4								28.235		37.138		25.149		25.365		37.02		35.57		32.639		28.816		29.251		37.658		19.835		36.129		22.683		36.7		40.597		29.13		22.478		28.632		36.064		-96.4		0.691

		(32_3)		0		300		40				78.4-40.4								31.561		36.036		24.692		24.787		36.401		34.849		32.056		28.262		28.745		36.625		24.623		35.646		22.12		35.918		40.736		29.583		22.128		24.283		36.245		-96.424		0.691

		(32_4)		0		300		40				78.4-40.4								33.421		34.593		23.884		24.011		35.82		34.62		32.081		28.093		28.22		35.14		26.839		34.297		21.372		35.351		41.006		30.426		21.114		27.92		36.206		-95.807		0.687

		(32_5)		0		300		40		OK		78.7-40.6		0.01247		1.01		8584.0		34.647		34.418		23.899		23.957		36.042		34.761		32.244		28.1		28.25		34.907		28.509		34.141		21.361		35.225		41.066		30.719		21.17		28.552		36.249		-95.787		0.687

		(14_1)		0		500		50				81.5-36.3								29.518		42.652		29.187		29.328		45.587		43.613		40.127		34.625		35.444		43.245		18.125		41.596		25.686		44.264		51.712		32.727		25.726		43.651		50.645		-126.319		0.897

		(14_2)		0		500		50		OK		81.5-36.4		0.01822		1.004		9926.0		29.597		42.645		29.214		29.334		45.508		43.558		40.073		34.609		35.451		43.217		18.192		41.538		25.711		44.232		51.677		32.94		25.761		43.918		50.683		-125.695		0.892

		(14_3)		0		500		50		OK		82.3-36.5		-0.001758		1.004		9994.0		28.59		42.905		29.147		29.308		45.701		43.566		39.898		34.528		35.348		43.492		17.729		41.793		25.6		44.429		51.806		32.436		25.741		41.847		50.636		-125.723		0.892

		(31_1)		0		300		30				45.2-24.5		0.0098		0.993		7168.0		11.005		30.887		14.843		14.726		30.854		29.236		25.693		20.088		20.890		30.924		30.657		29.898		11.248		30.769		36.659		23.659		10.751		27.830		30.537		96.349		0.691

		(31_2)		0		300		30		OK		80.8-42.5		0.0168		0.9954		9195.0		27.303		22.764		14.156		14.208		25.82		24.567		21.653		17.359		18.013		22.927		26.544		22.591		11.677		23.456		32.165		19.665		11.463		28.934		25.704		-96.816		0.693





5 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(6_1)		5		300		50		3.36E-04		46.2-20.1		0.016		1.028		6758.0		29.303		50.140		32.524		32.721		47.505		45.633		41.650		37.396		37.703		50.159		49.431		47.551		29.676		46.877		55.334		26.850		29.731		17.760		50.573		99.932		0.716

		(6_2)		5		300		50		3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		29.430		49.890		32.832		33.007		47.596		45.583		42.238		37.518		37.636		49.937		49.255		47.559		29.923		47.678		56.692		28.125		29.925		18.063		50.564		100.242		0.718

		REPEATED TESTS Starting May 5 2007

		(6_1)		5		300		50		OK		59.1-22.9		0.0056		1.038		7798		22.159		49.042		34.139		34.326		46.951		45.612		42.136		38.214		38.257		49.764		11.238		47.218		31.551		47.479		56.643		31.374		31.431		18.46		49.772		-98.921		0.707





10 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(10_1)		10		300		30		3.36E-04		48.1-24.9		0.013		1.045		7426.0		10.325		30.434		14.538		14.484		30.891		29.218		25.650		19.828		20.704		30.513		30.301		29.667		11.081		30.769		41.146		24.312		10.596		28.518		30.597		98.585		0.706

		(11_1)		10		300		40		3.36E-04		51-21.2		-0.0071		1.050		7521.0		20.004		40.159		23.333		23.409		38.694		36.910		32.968		28.166		28.673		40.197		39.651		38.449		20.492		38.534		51.222		23.807		20.176		23.129		38.665		100.375		0.719

		(3_1)		10		300		50		3.36E-04		48.4-20.6		0.0324		1.077		7092.0		29.395		49.641		32.523		32.656		47.534		45.445		41.561		37.314		37.631		49.661		48.949		47.245		29.629		47.401		60.301		28.325		29.661		18.287		50.334		101.621		0.726

		(3_2)		10		300		50		3.36E-04		48.6-20.8		0.0023		1.037		7091.0		29.384		49.763		32.501		32.627		47.768		45.728		41.754		37.294		37.636		49.753		49.006		47.346		29.615		47.539		60.503		27.899		29.525		17.999		50.585		101.617		0.726

		(13_1)		10		300		60		3.36E-04		48.2-22.5		0.0132		1.055		6625.0		38.551		60.137		42.317		42.473		57.571		55.343		51.336		47.006		47.299		60.234		59.161		56.935		39.380		57.378		70.367		28.981		39.304		14.068		67.237		103.650		0.739

		(14_1)		10		300		70		3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		49.561		70.363		51.866		52.185		67.437		64.939		61.161		56.816		56.944		70.458		69.080		67.450		49.122		66.136		80.634		30.020		49.182		11.350		88.608		104.965		0.742

		(14_2)		10		300		70		3.36E-04		45.5-21.7		0.0141		1.042		5789.0		49.529		70.385		51.867		52.185		67.411		64.892		61.302		56.703		56.754		70.484		69.059		67.477		49.145		65.909		80.580		30.073		49.242		11.382		88.745		105.112		0.747

		REPEATED TESTS Starting May 5 2007

		(37_1)		10		300		40		OK		65.6-24.2		-0.0156		1.067		8678.0		26.828		37.737		23.441		23.537		37.226		35.683		31.995		27.359		27.929		38.313		17.698		36.726		20.808		37.268		51.018		27.588		20.525		24.096		36.588		-99.062		0.709

		(37-2)		10		300		40		OK		65.6-24.3		-0.0020		1.060		8642.0		27.117		37.656		23.542		23.683		37.267		35.776		32.032		27.475		28.014		38.223		18.377		36.677		20.959		37.249		51.558		27.892		20.659		24.414		36.594		-99.196		0.709

										0.00E+00

		(7,18,38_1)		10		300		50				62.5-22.8								24.612		49.040		32.996		33.275		47.455		46.043		42.071		37.836		37.851		49.724		13.249		47.252		30.537		47.414		61.051		32.195		30.382		18.667		49.787		-99.993		0.715

		(7,18,38_2)		10		300		50		OK		62.2-23.1		-0.0166		1.07		7905		25.418		49.069		32.315		32.541		47.303		45.787		41.530		37.189		37.209		49.750		13.285		47.286		29.713		47.097		60.807		32.173		29.927		18.055		49.774		-99.966		0.715

		(39_1)		10		300		60				64-27								13.383		58.538		43.494		43.808		57.221		55.09		51.434		47.304		47.433		59.777		0.929		56.715		40.993		57.028		69.72		35.898		41.159		14.021		66.432		-101.304		0.724

		(39_2)		10		300		60		OK		63.5-27		0.0162		1.096		7171		13.585		58.47		43.54		43.767		57.321		55.294		51.764		47.116		47.296		59.734		1.279		56.718		40.95		57.009		69.822		36.049		41.148		14.195		66.411		-101.509		0.725

		(40_1)		10		300		70		OK		60-25.9		0.0035		1.078		6234		6.421		68.688		53.048		53.155		67.378		65.067		60.786		56.8		56.937		70.088		-6.782		66.802		50.355		65.445		80.09		36.493		50.651		10.046		87.6		-102.343		0.73

																				4.316		68.21		53.592		53.886		67.643		65.313		61.278		57.485		57.606		69.768		-6.253		66.74		50.973		66.706		80.157		37.552		51.367		10.943		87.531		-102.968		0.734

																				3.279		68.096		54.93		55.49		68.171		66.061		62.382		58.98		59.052		69.675		-5.353		66.675		52.726		67.456		80.222		38.26		53.081		11.646		87.556		-102.721		0.734

																				5.488		68.203		53.523		54.052		67.704		65.412		61.342		57.594		57.728		69.737		-4.986		66.72		51.171		66.77		80.159		38.503		51.487		11.201		87.536		-102.781		0.734

																				7.51		68.22		52.016		52.577		67.247		64.794		60.392		56.189		56.404		69.774		-4.765		66.758		49.515		63.913		80.508		38.382		49.835		10.468		87.54		-102.916		0.734

		(19_1)		10		400		50		OK		79.8-31.1		0.001		1.065		9273		28.033		45.46		30.059		30.28		46.627		44.664		40.327		34.677		35.453		46.179		17.421		44.401		26.994		46.169		60.645		34.95		26.862		33.122		49.674		-114.16		0.814

		(19_1)		10		400		50				79.8-31.2								27.435		45.529		30.145		30.493		46.356		44.187		40		34.89		35.499		46.226		17.617		44.46		27.163		46.163		61.476		34.992		27.13		32.537		49.646		-114.162		0.814

		(26_1)		10		300		31.8				81.6-37.4		0.00517		1.061		11206		30.296		26.498		15.452		15.542		28.135		26.847		23.658		19.046		19.71		26.861		23.093		26.26		12.877		26.814		43.34		23.009		12.609		36.278		27.439		-98.933		0.709

												81.9-37.7		0.00433		1.063		11329		30.785		26.491		15.495		15.584		28.204		26.917		23.697		19.096		19.781		26.831		23.93		26.248		12.912		26.865		44.115		23.396		12.638		36.199		27.452		-98.923		0.709

		(20_1)		10		500		50				85.5-36		0.01153		1.073		10933		28.968		42.872		29.187		29.276		46.067		44.071		40.207		34.673		35.493		43.467		17.941		41.773		25.637		44.493		60.392		32.828		25.588		41.832		50.65		-129.38		0.917

		(39_2)		10		300		30		OK		84.4-42.7		0.0131		1.062		9466		22.353		22.034		13.178		13.26		25.458		24.173		21.133		16.609		17.321		22.219		26.046		21.939		10.663		23.02		41.806		19.987		10.493		29.537		25.5		-99.806		0.713





15 oC

								Input Values						Calculated Values						101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		(15,_1)		15		300		50				50.9-21.5		0.012		1.105		7291.0		29.031		50.143		32.652		32.736		48.038		45.850		41.842		37.436		37.760		50.189		49.455		47.592		29.701		48.001		65.609		26.475		29.555		17.952		50.922		103.765		0.726

		(15_2)		15		300		50				50.9-21.6		0.0151		1.106		7327.0		29.085		50.198		32.695		32.762		48.011		45.852		41.836		37.492		37.822		50.224		49.496		47.600		29.739		47.989		65.346		26.626		29.602		18.257		50.903		103.764		0.726

		REPEATED TEST Starting May 5 2007

		(8_1)		15		300		50		OK		66.2-24.6		-0.0099		1.099		8555.0		23.856		48.779		33.764		34.045		47.485		45.812		42.003		37.653		37.965		49.585		13.243		47.151		31.309		47.606		65.406		34.069		31.246		18.407		49.509		100.504		0.719

		(8_2)		15		300		50				65.8-25		0.0126		1.059		7459.0		25.685		48.969		33.574		33.893		47.355		45.350		41.968		37.094		37.440		49.700		14.756		47.424		31.110		47.493		65.046		34.706		30.972		16.219		49.598		-98.642		0.706





Results Table

								Input Values						Calculated Values						118(kPa)		119(Psi)		120(VDC)		122(ADC)

		Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)						Voltage		Current

								30

		(5_1)		0		300		30				45.2-24.5		0.0098		0.993		7168.0		27.830		30.537		96.349		0.691

		(10_1)		10		300		30		3.36E-04		48.1-24.9		0.0134		1.045		7426.0		28.518		30.597		98.585		0.706

								40

		0		0		250		40		2.80E-04		38.4-19.7		0.0120		1.009		6752.0		15.954		37.370		90.391		0.649

		(6-1)		0		300		40		3.36E-04		45.5-21.7		0.0014		1.002		7201.0		23.542		37.236		98.274		0.705

		(11_1)		10		300		40		3.36E-04		51-21.2		-0.0071		1.050		7521.0		23.129		38.665		100.375		0.719

		NEW		MAY 2007

		(32_5)		0		300		40		OK		63.5-24.7		0.0160		0.994		7829.0		23.990		36.573		-96.466		0.692

		(37_1)		10		300		40		OK		65.6-24.2		-0.0156		1.067		8678.0		24.096		36.588		-99.062		0.709

								50

		(1_1)		0		300		50		3.36E-04		44.5-19.6		0.011		1.003		6882.0		18.248		49.892		98.942		0.709

		(2_1)		5		300		50		3.36E-04		46.2-20.1		0.016		1.028		6758.0		17.760		50.573		99.932		0.716

		(2_2)		5		300		50		3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		18.063		50.564		100.242		0.718

		(3_1)		10		300		50		3.36E-04		48.4-20.6		0.0324		1.077		7092.0		18.287		50.334		101.621		0.726

		(3_2)		10		300		50		3.36E-04		48.6-20.8		0.0023		1.037		7091.0		17.999		50.585		101.617		0.726

		(4_1)		15		300		50		3.36E-04		50.9-20.6		0.0124		1.105		7291.0		17.952		50.922		103.765		0.726

		NEW		MAY 2007

		(5,12,33_1)		0		300		50		Ok		59.2-22.8		0.0023		1.019		7847.0		18.658		49.760		-98.241		0.704

		(6_1)		5		300		50		OK		59.1-22.9		0.0056		1.038		7798.0		18.460		49.772		-98.921		0.707

		(7,18,38_2)		10		300		50		OK		62.2-23.1		-0.0166		1.070		7905.0		18.055		49.774		-99.966		0.715

		(8_1)		15		300		50		OK		66.2-24.6		-0.0099		1.099		8555.0		18.407		49.509		100.504		0.719

								60

		(8_2)		0		300		60				45-22.2		0.0030		1.002		6211.0		14.078		67.790		100.115		0.715

		(13_1)		10		300		60		3.36E-04		48.2-22.5		0.0132		1.055		6625.0		14.068		67.237		103.650		0.739

		NEW		MAY 2007

		(34_1)		0		300		60		OK		59.1-27.4		-0.0017		1.020		6944.0		13.762		66.436		-98.579		0.706

		(39_2)		10		300		60		OK		63.5-27		0.0162		1.096		7171.0		14.195		66.411		-101.509		0.725

								70

		(9_1)		0		300		70				42.5-21.6		0.0102		1.042		5887.0		11.222		88.648		102.857		0.734

		(14_1)		10		300		70		3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		11.350		88.608		104.965		0.742

		NEW		MAY 2007

		(30_1)		0		300		70				56.4-26.1
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												Input Values		HFE-calibrated Flow Meter with SS Ball				Calculated Values												101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

				Date		Code #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Refrigerant Flow Rate ml/min, (C.F)		Water, (H/L)		xout		xin		Actual Mass Flux		Actual Sat. Temp		Actual Sup Heat		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		Mass Flux		1/1/07		50-50-0		0		50		50		3.0, (1.63)		10 (L)		1.018		0.040		49.8		50.120		0.485		3114		42.508		49.483		42.765		42.906		50.017		49.420		48.320		44.073		46.095		49.440		48.541		47.165		41.301		39.175		50.605		24.356		41.826		0.628		49.756		40.700		0.295

				1/1/07		50-50-10		10		50		50		3.0, (1.63)		10.1(L)		1.069		-0.034		49.8		50.090		10.215		3891		42.585		49.418		42.952		43.032		50.134		49.538		48.370		44.530		46.357		49.381		48.510		47.124		41.222		39.414		60.305		24.911		41.672		0.509		49.706		41.500		0.300

				12/26/06		100-50-0		0		100		50		4.5, (1.63)		6.3 (H)		1.002		0.015		99.1		50.030		0.506		6155		41.099		48.119		42.263		42.333		49.810		49.197		47.815		45.943		45.649		48.104		47.255		45.888		40.329		48.989		50.536		24.515		40.662		2.853		49.782		58.421		0.423

				12/26/06		100-50-10		10		100		50		4.5, (1.7)		6.5 (H)		1.036		0.050		97.0		49.830		9.900		6730		39.905		49.563		41.759		41.856		49.665		48.900		47.242		45.544		45.114		49.500		48.612		47.201		39.853		48.683		59.730		23.986		40.313		2.434		49.452		59.666		0.432

				1/2/07		150-50-0		0		150		50		5.65 (1.67)		13.5 (H)		1.006		-0.018		150.0		50.020		0.569		6742		38.059		47.347		40.378		40.368		49.169		48.187		45.955		44.173		43.842		47.309		46.512		45.158		38.295		48.743		50.589		24.749		38.613		5.565		49.667		70.277		0.508

				1/2/07		150-50-0_a		0		150		50		5.65 (1.67)		13.5 (H)		1.014		-0.008		149.9		50.050		0.532		6658		38.049		47.163		40.442		40.426		49.160		48.186		46.022		44.228		43.886		47.144		46.379		45.026		38.363		48.759		50.582		25.263		38.688		5.626		49.714		70.276		0.509

				1/2/07		150-50-10		10		150		50		5.6 (1.67)		15.5 (H)		1.100		0.018		147.3		50.050		10.252		7056		38.130		46.973		40.806		40.794		49.441		48.411		46.153		44.468		44.148		46.920		46.127		44.856		38.776		48.948		60.302		25.655		39.188		5.338		49.689		72.166		0.521

				1/2/07		200-50-0		0		200		50		7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-50-10		10		200		50		31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-0		0		200		50		7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		6352		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/23/06		200-50-10		10		200		50		6.9 (1.55)		31.2 (H)		1.074		-0.030		199.0		49.720		10.358		6860		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				1/3/07		250-50-0		0		250		50		24.5 (H)		8.35 (1.4)		0.997		0.038		255.0		49.260		1.526		7603		33.651		47.660		36.154		36.130		48.030		46.679		43.871		40.667		40.437		47.596		46.774		45.501		33.646		47.834		50.786		26.131		33.916		15.228		49.534		90.803		0.656

				1/3/07		250-50-10		10		250		50		28.1 (H)		8.3 (1.4)		1.090		0.050		251.0		49.490		10.690		8012		33.687		47.510		36.209		36.188		48.315		46.947		43.886		40.780		40.533		47.462		46.662		45.402		33.713		48.019		60.180		26.351		33.934		15.681		49.606		93.685		0.676

		Super Heat		12/24/06		200-50-0		0		200		50		7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		7052		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/24/06		200-50-5		5		200		50		7.0 (1.5)		26.3 (H)		1.050		0.003		197.6		49.710		5.189		7360		35.233		49.857		38.063		37.990		48.454		47.131		44.281		41.762		41.439		49.889		49.055		47.754		35.973		48.240		54.899		25.124		36.231		8.941		49.747		81.892		0.593

				12/23/06		200-50-10		10		200		50		31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-15		15		200		50		7.0 (1.5)		29.6 (H)		1.113		0.005		197.5		49.730		15.221		7837		35.291		49.780		37.613		37.632		48.761		47.496		44.580		41.439		41.064		49.809		48.977		47.672		35.615		48.267		64.951		25.313		35.820		8.755		49.753		83.955		0.607

				12/24/06		200-50-20		20		200		50		7.0 (1.5)		31.3 (H)		1.136		0.001		197.6		49.710		18.554		8008		35.257		49.846		37.572		37.578		48.822		47.524		44.566		41.355		40.985		49.822		48.980		47.663		35.570		48.267		68.264		25.302		35.756		8.922		49.746		84.727		0.612

		Sat. Temp.		12/21/06		200-30-0		0		200		30		28.20		7.05 (1.5)		0.994		-0.012		201.2		29.990		2.102		7483		13.977		28.295		15.693		15.645		27.771		26.914		24.202		19.836		19.913		28.342		28.126		27.739		13.610		28.012		32.092		22.454		13.581		16.153		25.945		78.317		0.569

				12/21/06		200-40-0		0		200		40		27.00		7.0 (1.5)		1.019		0.007		197.6		39.430		1.781		7232		1.026		40.045		26.646		26.592		38.187		37.155		34.412		30.702		30.437		40.040		39.456		38.315		24.587		38.251		41.211		23.397		24.752		12.157		36.315		79.730		0.581

				1/2/07		200-50-0		0		200		50		7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-60-0		0		200		60		22.90		7.0 (1.5)		1.002		-0.008		197.4		60.320		0.369		6344		45.181		61.408		47.667		47.728		58.566		57.158		54.396		52.027		51.479		61.358		60.091		58.240		45.709		57.945		60.689		25.657		46.100		7.160		67.601		81.806		0.592

				12/23/06		200-70-0		0		200		70		20.80		7.0 (1.5)		1.023		0.043		196.8		70.100		-0.035		5895		55.682		70.444		57.439		57.649		68.453		66.935		64.214		62.072		61.466		70.477		68.690		66.923		55.695		67.117		70.065		27.125		56.391		5.717		88.153		83.181		0.601

				12/21/06		200-30-10		10		200		30		31.00		7.0 (1.5)		1.064		-0.030		198.4		29.590		10.205		8057		14.099		28.718		15.771		15.699		28.492		27.730		24.849		20.050		20.077		28.734		28.534		28.140		13.612		28.626		39.795		23.110		13.569		15.967		26.459		80.313		0.581

				12/21/06		200-40-10		10		200		40		29.85		6.85 (1.57)		1.069		-0.000		199.7		39.520		11.156		7833		23.746		40.201		26.525		26.568		38.567		37.505		34.733		30.672		30.478		40.136		39.566		38.480		24.540		38.496		50.676		23.527		24.758		11.684		36.381		81.946		0.594

				12/23/06		200-50-10		10		200		50		31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/23/06		200-60-10		10		200		60		26.70		6.9 (1.55)		1.074		-0.004		198.7		60.900		8.712		6950		44.922		61.076		47.511		47.441		58.818		57.341		54.505		51.624		51.107		61.042		59.813		57.908		45.436		58.187		69.612		26.232		45.900		6.823		67.155		84.021		0.608

				12/23/06		200-70-10		10		200		70		23.60		6.9 (1.55)		1.073		-0.004		198.4		70.120		9.889		6311		55.096		70.416		56.861		57.037		68.657		66.987		63.931		61.467		60.860		70.414		68.654		67.040		54.998		67.193		80.009		26.969		55.714		5.226		88.154		85.100		0.614

												Input Values						Calculated Values						118(kPa)		119(Psi)		120(VDC)		122(ADC)

						Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)						Voltage		Current

												30

						(5_1)		0		300		30				45.2-24.5		0.0098		0.993		7168.0		27.830		30.537		96.349		0.691

						(10_1)		10		300		30		3.36E-04		48.1-24.9		0.0134		1.045		7426.0		28.518		30.597		98.585		0.706

												40

						0		0		250		40		2.80E-04		38.4-19.7		0.0120		1.009		6752.0		15.954		37.370		90.391		0.649

						(6-1)		0		300		40		3.36E-04		45.5-21.7		0.0014		1.002		7201.0		23.542		37.236		98.274		0.705

						(11_1)		10		300		40		3.36E-04		51-21.2		-0.0071		1.050		7521.0		23.129		38.665		100.375		0.719

												50

						(1_1)		0		300		50		3.36E-04		44.5-19.6		0.011		1.003		6882.0		18.248		49.892		98.942		0.709

						(2_1)		5		300		50		3.36E-04		46.2-20.1		0.016		1.028		6758.0		17.760		50.573		99.932		0.716

						(2_2)		5		300		50		3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		18.063		50.564		100.242		0.718

						(3_1)		10		300		50		3.36E-04		48.4-20.6		0.0324		1.077		7092.0		18.287		50.334		101.621		0.726

						(3_2)		10		300		50		3.36E-04		48.6-20.8		0.0023		1.037		7091.0		17.999		50.585		101.617		0.726

						(4_1)		15		300		50		3.36E-04		50.9-20.6		0.0124		1.105		7291.0		17.952		50.922		103.765		0.726

												60

						(8_2)		0		300		60				45-22.2		0.0030		1.002		6211.0		14.078		67.790		100.115		0.715

						(13_1)		10		300		60		3.36E-04		48.2-22.5		0.0132		1.055		6625.0		14.068		67.237		103.650		0.739

												70

						(9_1)		0		300		70				42.5-21.6		0.0102		1.042		5887.0		11.222		88.648		102.857		0.734

						(14_1)		10		300		70		3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		11.350		88.608		104.965		0.742
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Mass Flux 200 kg/m2.s & Inlet Superheat = 0C

Mass Flux 200 kg/m2.s & Inlet Superheat = 10C

Mass Flux 300 kg/m2.s & Inlet Superheat = 0C

Mass Flux 300 kg/m2.s & Inlet Superheat = 10C

T_sat (C)

Average Heat Transfer Coefficient, (W/m2.K)
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Mass Flux 200 kg/m2.s & Inlet Superheat = 0C

Mass Flux 200 kg/m2.s & Inlet Superheat = 10C

Mass Flux 300 kg/m2.s & Inlet Superheat = 0C

Mass Flux 300 kg/m2.s & Inlet Superheat = 10C

T_sat (C)

Pressure Drop (kPa)

Effect of Saturation Temperature on Pressure Drop (R245fa)
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Saturation Temperature = 50C

Inlet Superheat = 0C +/- 1C

Inlet Superheat = 10C +/- 1C

Refrigerant Mass Flux (kg/m2.s)

Average Heat Transfer Coefficient (W/m2.K)

Effect of Mass Flux on Heat Transfer Coefficient (R245fa)
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Saturation Temperature = 50C

Inlet Superheat=0C  +/-1C

Inlet Superheat=10C +/-1C

Refrigerant Mass Flux (kg/m2.S)

Pressure Drop (kPa)

Effect of Mass Flux on Pressure Drop (R245fa)
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Saturation Temperature = 50C

havg with Mass Flux - 200 kg/m2.s

havg with Mass Flux - 300 kg/m2.s

Inlet Superheat (C)

Average Heat Transfer Coefficient (W/m2.K)

Effect of Inlet Superheat on Heat Transfer Coefficient (R245fa)

0

0

0

0

0

0

0

0

0



		0.9771076731						0

		5.1889042383						0

		10.3575375						0

		15.2208164894						0

		18.5541



Saturation Temperature = 50C

DP with Mass Flux = 200 kg/m2.s

DP with Mass Flux = 300 kg/m2.s

Inlet Superheat (C)

Pressure Drop (kPa)

Effect of Inlet Superheat on Pressure Drop (R245fa)

9.1600990443

0

8.9405645293

0

8.8865838113

0

8.7545771277

0

8.9216677419



												Input Values				HFE-calibrated Flow Meter with SS Ball				Calculated Values												101(C)		102(C)		103(C)		104(C)		105(C)		106(C)		107(C)		108(C)		109(C)		110(C)		111(C)		112(C)		113(C)		114(C)		115(C)		116(C)		117(C)		118(kPa)		119(Psi)		120(VDC)		122(ADC)

				Date		Code #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC				Refrigerant Flow Rate ml/min, (C.F)		Water, (H/L)		xout		xin		Actual Mass Flux		Actual Sat. Temp		Actual Sup Heat		Avrg. HTC (W/m2K)		Sub_cooler Inlet		Reservoir-1		W Outle1		W Outel 2		Cond. Wall-A		Cond. Wall-B		Cond. Wall-C		Cond. Wall-D		Cond. Wall-E		Reservoir-2		Reservoir-3				W Inlet 1		Cond Outlet		Cond Inlet		Evap Inlet		W Inlet 2						Voltage		Current

		Mass Flux		1/1/07		50-50-0		0		50		50				3.0, (1.63)		10 (L)		1.018		0.040		49.8		50.120		0.485		3114		42.508		49.483		42.765		42.906		50.017		49.420		48.320		44.073		46.095		49.440		48.541		47.165		41.301		39.175		50.605		24.356		41.826		0.628		49.756		40.700		0.295

				1/1/07		50-50-10		10		50		50				3.0, (1.63)		10.1(L)		1.069		-0.034		49.8		50.090		10.215		3891		42.585		49.418		42.952		43.032		50.134		49.538		48.370		44.530		46.357		49.381		48.510		47.124		41.222		39.414		60.305		24.911		41.672		0.509		49.706		41.500		0.300

				12/26/06		100-50-0		0		100		50				4.5, (1.63)		6.3 (H)		1.002		0.015		99.1		50.030		0.506		6155		41.099		48.119		42.263		42.333		49.810		49.197		47.815		45.943		45.649		48.104		47.255		45.888		40.329		48.989		50.536		24.515		40.662		2.853		49.782		58.421		0.423

				12/26/06		100-50-10		10		100		50				4.5, (1.7)		6.5 (H)		1.036		0.050		97.0		49.830		9.900		6730		39.905		49.563		41.759		41.856		49.665		48.900		47.242		45.544		45.114		49.500		48.612		47.201		39.853		48.683		59.730		23.986		40.313		2.434		49.452		59.666		0.432

				1/2/07		150-50-0		0		150		50				5.65 (1.67)		13.5 (H)		1.006		-0.018		150.0		50.020		0.569		6742		38.059		47.347		40.378		40.368		49.169		48.187		45.955		44.173		43.842		47.309		46.512		45.158		38.295		48.743		50.589		24.749		38.613		5.565		49.667		70.277		0.508

				1/2/07		150-50-0_a		0		150		50				5.65 (1.67)		13.5 (H)		1.014		-0.008		149.9		50.050		0.532		6658		38.049		47.163		40.442		40.426		49.160		48.186		46.022		44.228		43.886		47.144		46.379		45.026		38.363		48.759		50.582		25.263		38.688		5.626		49.714		70.276		0.509

				1/2/07		150-50-10		10		150		50				5.6 (1.67)		15.5 (H)		1.100		0.018		147.3		50.050		10.252		7056		38.130		46.973		40.806		40.794		49.441		48.411		46.153		44.468		44.148		46.920		46.127		44.856		38.776		48.948		60.302		25.655		39.188		5.338		49.689		72.166		0.521

				1/2/07		200-50-0		0		200		50				7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-50-10		10		200		50				31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-0		0		200		50				7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		6352		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/23/06		200-50-10		10		200		50				6.9 (1.55)		31.2 (H)		1.074		-0.030		199.0		49.720		10.358		6860		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				1/3/07		250-50-0		0		250		50				24.5 (H)		8.35 (1.4)		0.997		0.038		255.0		49.260		1.526		7603		33.651		47.660		36.154		36.130		48.030		46.679		43.871		40.667		40.437		47.596		46.774		45.501		33.646		47.834		50.786		26.131		33.916		15.228		49.534		90.803		0.656

				1/3/07		250-50-10		10		250		50				28.1 (H)		8.3 (1.4)		1.090		0.050		251.0		49.490		10.690		8012		33.687		47.510		36.209		36.188		48.315		46.947		43.886		40.780		40.533		47.462		46.662		45.402		33.713		48.019		60.180		26.351		33.934		15.681		49.606		93.685		0.676

		Super Heat		12/24/06		200-50-0		0		200		50				7.0 (1.5)		24.5 (H)		1.017		0.008		197.7		49.670		0.977		7052		35.224		49.884		38.235		38.206		48.140		46.815		43.912		41.953		41.642		49.915		49.060		47.734		36.182		48.132		50.647		24.822		36.520		9.160		49.697		80.889		0.586

				12/24/06		200-50-5		5		200		50				7.0 (1.5)		26.3 (H)		1.050		0.003		197.6		49.710		5.189		7360		35.233		49.857		38.063		37.990		48.454		47.131		44.281		41.762		41.439		49.889		49.055		47.754		35.973		48.240		54.899		25.124		36.231		8.941		49.747		81.892		0.593

				12/23/06		200-50-10		10		200		50				31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/24/06		200-50-15		15		200		50				7.0 (1.5)		29.6 (H)		1.113		0.005		197.5		49.730		15.221		7837		35.291		49.780		37.613		37.632		48.761		47.496		44.580		41.439		41.064		49.809		48.977		47.672		35.615		48.267		64.951		25.313		35.820		8.755		49.753		83.955		0.607

				12/24/06		200-50-20		20		200		50				7.0 (1.5)		31.3 (H)		1.136		0.001		197.6		49.710		18.554		8008		35.257		49.846		37.572		37.578		48.822		47.524		44.566		41.355		40.985		49.822		48.980		47.663		35.570		48.267		68.264		25.302		35.756		8.922		49.746		84.727		0.612

		Sat. Temp.		12/21/06		200-30-0		0		200		30				28.20		7.05 (1.5)		0.994		-0.012		201.2		29.990		2.102		7483		13.977		28.295		15.693		15.645		27.771		26.914		24.202		19.836		19.913		28.342		28.126		27.739		13.610		28.012		32.092		22.454		13.581		16.153		25.945		78.317		0.569

				12/21/06		200-40-0		0		200		40				27.00		7.0 (1.5)		1.019		0.007		197.6		39.430		1.781		7232		1.026		40.045		26.646		26.592		38.187		37.155		34.412		30.702		30.437		40.040		39.456		38.315		24.587		38.251		41.211		23.397		24.752		12.157		36.315		79.730		0.581

				1/2/07		200-50-0		0		200		50				7 (1.5)		27.9 (H)		1.020		-0.020		197.3		49.800		0.937		6966		36.380		46.481		38.578		38.558		48.462		47.304		44.686		42.318		41.922		46.441		45.682		44.406		36.605		48.424		50.737		25.837		36.851		9.180		49.600		80.726		0.584

				12/23/06		200-60-0		0		200		60				22.90		7.0 (1.5)		1.002		-0.008		197.4		60.320		0.369		6344		45.181		61.408		47.667		47.728		58.566		57.158		54.396		52.027		51.479		61.358		60.091		58.240		45.709		57.945		60.689		25.657		46.100		7.160		67.601		81.806		0.592

				12/23/06		200-70-0		0		200		70				20.80		7.0 (1.5)		1.023		0.043		196.8		70.100		-0.035		5895		55.682		70.444		57.439		57.649		68.453		66.935		64.214		62.072		61.466		70.477		68.690		66.923		55.695		67.117		70.065		27.125		56.391		5.717		88.153		83.181		0.601

				12/21/06		200-30-10		10		200		30				31.00		7.0 (1.5)		1.064		-0.030		198.4		29.590		10.205		8057		14.099		28.718		15.771		15.699		28.492		27.730		24.849		20.050		20.077		28.734		28.534		28.140		13.612		28.626		39.795		23.110		13.569		15.967		26.459		80.313		0.581

				12/21/06		200-40-10		10		200		40				29.85		6.85 (1.57)		1.069		-0.000		199.7		39.520		11.156		7833		23.746		40.201		26.525		26.568		38.567		37.505		34.733		30.672		30.478		40.136		39.566		38.480		24.540		38.496		50.676		23.527		24.758		11.684		36.381		81.946		0.594

				12/23/06		200-50-10		10		200		50				31.20		6.9 (1.55)		1.074		-0.030		199.0		49.720		10.358		7560		35.260		49.821		37.758		37.769		48.669		47.528		44.669		41.527		41.179		49.845		49.017		47.728		35.758		48.277		60.078		25.257		35.917		8.887		49.751		82.679		0.599

				12/23/06		200-60-10		10		200		60				26.70		6.9 (1.55)		1.074		-0.004		198.7		60.900		8.712		6950		44.922		61.076		47.511		47.441		58.818		57.341		54.505		51.624		51.107		61.042		59.813		57.908		45.436		58.187		69.612		26.232		45.900		6.823		67.155		84.021		0.608

				12/23/06		200-70-10		10		200		70				23.60		6.9 (1.55)		1.073		-0.004		198.4		70.120		9.889		6311		55.096		70.416		56.861		57.037		68.657		66.987		63.931		61.467		60.860		70.414		68.654		67.040		54.998		67.193		80.009		26.969		55.714		5.226		88.154		85.100		0.614

												Input Values								Calculated Values						118(kPa)		119(Psi)		120(VDC)		122(ADC)

						Test #		Super Heat oC		Mass Flux kg/m2s		Saturation Temp oC		Actual Tsat oC		Flow Rate kg/s		high left - high right		xout		xin		Avrg. HTC (W/m2K)						Voltage		Current

												30

						(5_1)		0		300		30						45.2-24.5		0.0098		0.993		7168.0		27.830		30.537		96.349		0.691

						(10_1)		10		300		30				3.36E-04		48.1-24.9		0.0134		1.045		7426.0		28.518		30.597		98.585		0.706

						NEW		39234

						(31_2)		0		300		30		32.17		OK		80.8-42.5		0.0168		0.995		9195.0		28.934		25.704		-96.816		0.693

						(39_2)		10		300		30		41.81		OK		84.4-42.7		0.0131		1.062		9466.0		29.537		25.500		-99.806		0.713

												40

						0		0		250		40				2.80E-04		38.4-19.7		0.0120		1.009		6752.0		15.954		37.370		90.391		0.649

						(6-1)		0		300		40				3.36E-04		45.5-21.7		0.0014		1.002		7201.0		23.542		37.236		98.274		0.705

						(11_1)		10		300		40				3.36E-04		51-21.2		-0.0071		1.050		7521.0		23.129		38.665		100.375		0.719

						NEW		MAY 2007

						(32_3)		0		300		40		40.70		OK		63.5-24.7		-0.0100		1.007		8210.0		24.947		36.595		-96.845		0.694

						(37_1)		10		300		40		51.02		OK		65.6-24.2		-0.0156		1.067		8678.0		24.096		36.588		-99.062		0.709

												50

						(1_1)		0		300		50				3.36E-04		44.5-19.6		0.011		1.003		6882.0		18.248		49.892		98.942		0.709

						(2_1)		5		300		50				3.36E-04		46.2-20.1		0.016		1.028		6758.0		17.760		50.573		99.932		0.716

						(2_2)		5		300		50				3.36E-04		46.7-20.3		-0.0040		1.045		6972.0		18.063		50.564		100.242		0.718

						(3_1)		10		300		50				3.36E-04		48.4-20.6		0.0324		1.077		7092.0		18.287		50.334		101.621		0.726

						(3_2)		10		300		50				3.36E-04		48.6-20.8		0.0023		1.037		7091.0		17.999		50.585		101.617		0.726

						(4_1)		15		300		50				3.36E-04		50.9-20.6		0.0124		1.105		7291.0		17.952		50.922		103.765		0.726

						NEW		MAY 2007

						(5,12,33_1)		1		300		50		51.15		Ok		59.2-22.8		0.0023		1.019		7847.0		18.658		49.760		-98.241		0.704

						(6_1)		7		300		50		56.64		OK		59.1-22.9		0.0056		1.038		7798.0		18.460		49.772		-98.921		0.707

						(7,18,38_2)		11		300		50		60.81		OK		62.2-23.1		-0.0166		1.070		8250.0		18.055		49.774		-99.966		0.715

						(8_1)		15		300		50		65.41		OK		66.2-24.6		-0.0099		1.099		8555.0		18.407		49.509		100.504		0.719

												60

						(8_2)		0		300		60						45-22.2		0.0030		1.002		6211.0		14.078		67.790		100.115		0.715

						(13_1)		10		300		60				3.36E-04		48.2-22.5		0.0132		1.055		6625.0		14.068		67.237		103.650		0.739

						NEW		MAY 2007

						(34_1)		0		300		60		60.76		OK		59.1-27.4		-0.0017		1.020		6944.0		13.762		66.436		-98.579		0.706

						(39_2)		10		300		60		69.82		OK		63.5-27		0.0162		1.096		7171.0		14.195		66.411		-101.509		0.725

												70

						(9_1)		0		300		70						42.5-21.6		0.0102		1.042		5887.0		11.222		88.648		102.857		0.734

						(14_1)		10		300		70				3.36E-04		45.5-21.6		-0.0001		1.042		5946.0		11.350		88.608		104.965		0.742

						NEW		MAY 2007

						(30_2)		0		300		70		70.68				56.8-26.6		0.0145		1.031		6570.0		11.057		87.533		-100.197		0.716

						(40_1)		10		300		70		80.09		OK		60-25.9		0.0035		1.078		6925.0		10.046		87.600		-102.343		0.730

						(11_1)		0		400		50		51.27		OK		74.6-31		0.0187		1.009		8091.0		32.205		49.661		-112.025		0.800

						(19_1)		10		400		50		60.65		OK		79.8-31.1		0.0010		1.065		9273.0		33.122		49.674		-114.160		0.814

						(14_2)		0		500		50		51.67		OK		81.5-36.4		0.0182		1.004		9926.0		43.918		50.683		-125.695		0.892

						(20_1)		10		500		50		60.39		OK		85.5-36		0.0115		1.073		10933.0		41.832		50.650		-129.380		0.917
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Saturation Temperature = 50C

Inlet Superheat = 0C +/- 1C

Inlet Superheat = 10C +/- 1C
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Saturation Temperature = 50C

Inlet Superheat=0C  +/-1C
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Saturation Temperature = 50C

havg with Mass Flux - 200 kg/m2.s

havg with Mass Flux - 300 kg/m2.s
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Saturation Temperature = 50C

DP with Mass Flux = 200 kg/m2.s
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Water Particles @ 0 ms

		

				Exp				Voltage (Voltemeter)				Voltage (V)				Voltage (V)				Voltage (kV)				Current (Voltemeter)				Current(micoA)

				1				0				0				0				0				0				0

				2				0.363				2206.301				2203.7059				2.20500345				0				0

				3				0.659				3990.293				3985.4187				3.98785585				0				0

				4				1.022				6178.094				6170.4246				6.1742593				1.3				0.65

				5				1.331				8040.437				8030.3883				8.03541265				6.1				3.05

				6				1.652				9975.104				9962.5836				9.9688438				14.3				7.15

				7				1.979				11945.933				11930.8947				11.93841385				27.7				13.85

				8				2.272				13711.844				13694.5496				13.7031968				50				25

				1				0				0				0				0				0				0

				2				0.358				2176.166				2173.6094				2.1748877				0				0

				3				0.672				4068.644				4063.6696				4.0661568				0				0

				4				1.022				6178.094				6170.4246				6.1742593				1.9				0.95

				5				1.343				8112.761				8102.6199				8.10769045				7.8				3.9

				6				1.673				10101.671				10088.9889				10.09532995				18				9

				7				1.989				12006.203				11991.0877				11.99864535				33				16.5

				8				2.315				13971.005				13953.3795				13.96219225				53.2				26.6

				1				0				0				0				0				0				0

				2				0.349				2121.923				2119.4357				2.12067935				0				0

				3				0.688				4165.076				4159.9784				4.1625272				0				0

				4				1.013				6123.851				6116.2509				6.12005095				0.9				0.45

				5				1.334				8058.518				8048.4462				8.0534821				6				3

				6				1.647				9944.969				9932.4871				9.93872805				15.3				7.65

				7				1.994				12036.338				12021.1842				12.0287611				40				20

				8				2.328				14049.356				14031.6304				14.0404932				61				30.5
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Water Parrticles @ 0.5 ms

		

				Exp				Voltage (Voltemeter)				Voltage (V)				Voltage (V)				Voltage (kV)				Current (Voltemeter)				Current(micoA)

				1				0				0				0				0				0				0

				2				0.361				2194.247				2191.6673				2.19295715				0				0

				3				0.688				4165.076				4159.9784				4.1625272				0.2				0.1

				4				1.006				6081.662				6074.1158				6.0778889				1				0.5

				5				1.336				8070.572				8060.4848				8.0655284				5.1				2.55

				6				1.661				10029.347				10016.7573				10.02305215				12.4				6.2

				7				1.983				11970.041				11954.9719				11.96250645				23.5				11.75

				8				2.321				14007.167				13989.4953				13.99833115				39				19.5

				1				0				0				0				0				0				0

				2				0.36				2188.22				2185.648				2.186934				0				0

				3				0.679				4110.833				4105.8047				4.10831885				0				0

				4				1.015				6135.905				6128.2895				6.13209725				1.5				0.75

				5				1.336				8070.572				8060.4848				8.0655284				6.5				3.25

				6				1.683				10161.941				10149.1819				10.15556145				16.6				8.3

				7				1.986				11988.122				11973.0298				11.9805759				29.9				14.95

				8				2.326				14037.302				14019.5918				14.0284469				59				29.5

				1				0				0				0				0				0				0

				2				0.347				2109.869				2107.3971				2.10863305				0				0

				3				0.683				4134.941				4129.8819				4.13241145				0				0

				4				1.026				6202.202				6194.5018				6.1983519				1.5				0.75

				5				1.336				8070.572				8060.4848				8.0655284				5.9				2.95

				6				1.67				10083.59				10070.931				10.0772605				19.2				9.6

				7				2.01				12132.77				12117.493				12.1251315				36				18

				8				2.343				14139.761				14121.9199				14.13084045				54				27
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Water Particles @ 1 ms

		

				Exp				Voltage (Voltemeter)				Voltage (V)				Voltage (V)				Voltage (kV)				Current (Voltemeter)				Current(micoA)

				1				0				0				0				0				0				0

				2				0.363				2206.301				2203.7059				2.20500345				0				0

				3				0.688				4165.076				4159.9784				4.1625272				0				0

				4				1.026				6202.202				6194.5018				6.1983519				2.3				1.15

				5				1.343				8112.761				8102.6199				8.10769045				7.3				3.65

				6				1.672				10095.644				10082.9696				10.0893068				16.2				8.1

				7				1.996				12048.392				12033.2228				12.0408074				41				20.5

				8				2.348				14169.896				14152.0164				14.1609562				71				35.5

				1				0				0				0				0				0				0

				2				0.36				2188.22				2185.648				2.186934				0				0

				3				0.688				4165.076				4159.9784				4.1625272				0				0

				4				1.009				6099.743				6092.1737				6.09595835				1.4				0.7

				5				1.347				8136.869				8126.6971				8.13178305				7.1				3.55

				6				1.668				10071.536				10058.8924				10.0652142				15.9				7.95

				7				1.977				11933.879				11918.8561				11.92636755				44.6				22.3

				8				2.308				13928.816				13911.2444				13.9200302				66.8				33.4

				1				0				0				0				0				0				0

				2				0.369				2242.463				2239.8217				2.24114235				0				0

				3				0.681				4122.887				4117.8433				4.12036515				0				0

				4				1.024				6190.148				6182.4632				6.1863056				1.8				0.9

				5				1.334				8058.518				8048.4462				8.0534821				7.8				3.9

				6				1.652				9975.104				9962.5836				9.9688438				17.1				8.55

				7				1.97				11891.69				11876.721				11.8842055				51.8				25.9

				8				2.319				13995.113				13977.4567				13.98628485				71.5				35.75
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Water Particles @ 1.5 ms

		

				Exp				Voltage (Voltemeter)				Voltage (V)				Voltage (V)				Voltage (kV)				Current (Voltemeter)				Current(micoA)

				1				0				0				0				0				0				0

				2				0.387				2350.949				2348.1691				2.34955905				0				0

				3				0.701				4243.427				4238.2293				4.24082815				0				0

				4				1.017				6147.959				6140.3281				6.14414355				2.6				1.3

				5				1.339				8088.653				8078.5427				8.08359785				7.9				3.95

				6				1.661				10029.347				10016.7573				10.02305215				15.9				7.95

				7				2.003				12090.581				12075.3579				12.08296945				41.4				20.7

				8				2.337				14103.599				14085.8041				14.09470155				72.3				36.15

				1				0				0				0				0				0				0

				2				0.362				2200.274				2197.6866				2.1989803				0				0

				3				0.673				4074.671				4069.6889				4.07217995				0				0

				4				1.022				6178.094				6170.4246				6.1742593				2.7				1.35

				5				1.36				8215.22				8204.948				8.210084				9.8				4.9

				6				1.654				9987.158				9974.6222				9.9808901				24				12

				7				1.994				12036.338				12021.1842				12.0287611				65				32.5

				8				2.326				14037.302				14019.5918				14.0284469				88				44

				1				0				0				0				0				0				0

				2				0.351				2133.977				2131.4743				2.13272565				0				0

				3				0.696				4213.292				4208.1328				4.2107124				0				0

				4				1.031				6232.337				6224.5983				6.22846765				2.8				1.4

				5				1.354				8179.058				8168.8322				8.1739451				9.2				4.6

				6				1.67				10083.59				10070.931				10.0772605				31.4				15.7

				7				2.028				12241.256				12225.8404				12.2335482				40				20

				8				2.323				14019.221				14001.5339				14.01037745				77				38.5
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Room Air @ 2.0 ms

		

				Exp				Voltage (Voltemeter)				Voltage (V)				Voltage (V)				Voltage (kV)				Current (Voltemeter)				Current(micoA)

				1				0				0				0				0				0				0

				2				0.367				2230.409				2227.7831				2.22909605				0				0

				3				0.692				4189.184				4184.0556				4.1866198				0				0

				4				1.02				6166.04				6158.386				6.162213				2.3				1.15

				5				1.36				8215.22				8204.948				8.210084				8.1				4.05

				6				1.665				10053.455				10040.8345				10.04714475				15.5				7.75

				7				1.992				12024.284				12009.1456				12.0167148				52				26

				8				2.334				14085.518				14067.7462				14.0766321				96				48

				1				0				0				0				0				0				0

				2				0.356				2164.112				2161.5708				2.1628414				0				0

				3				0.674				4080.698				4075.7082				4.0782031				0				0

				4				1.017				6147.959				6140.3281				6.14414355				3.4				1.7

				5				1.345				8124.815				8114.6585				8.11973675				10.5				5.25

				6				1.661				10029.347				10016.7573				10.02305215				23				11.5

				7				1.988				12000.176				11985.0684				11.9926222				72				36

				8				2.292				13832.384				13814.9356				13.8236598				154				77

				1				0				0				0				0				0				0

				2				0.352				2140.004				2137.4936				2.1387488				0				0

				3				0.69				4177.13				4172.017				4.1745735				0				0

				4				1.033				6244.391				6236.6369				6.24051395				3.4				1.7

				5				1.367				8257.409				8247.0831				8.25224605				9.8				4.9

				6				1.69				10204.13				10191.317				10.1977235				19.1				9.55

				7				1.985				11982.095				11967.0105				11.97455275				42.7				21.35

				8				2.321				14007.167				13989.4953				13.99833115				102				51
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Water Particles @ 2.5 ms

		

				Exp				Voltage (Voltemeter)				Voltage (V)				Voltage (V)				Voltage (kV)				Current (Voltemeter)				Current(micoA)

				1				0				0				0				0				0				0

				2				0.345				2097.815				2095.3585				2.09658675				0				0

				3				0.685				4146.995				4141.9205				4.14445775				0				0

				4				1.018				6153.986				6146.3474				6.1501667				4.1				2.05

				5				1.327				8016.329				8006.3111				8.01132005				11.3				5.65

				6				1.668				10071.536				10058.8924				10.0652142				29.8				14.9

				7				2.001				12078.527				12063.3193				12.07092315				57				28.5

				8				2.319				13995.113				13977.4567				13.98628485				79				39.5

				1				0				0				0				0				0				0

				2				0.356				2164.112				2161.5708				2.1628414				0				0

				3				0.683				4134.941				4129.8819				4.13241145				0				0

				4				1.004				6069.608				6062.0772				6.0658426				3.4				1.7

				5				1.332				8046.464				8036.4076				8.0414358				10.2				5.1

				6				1.648				9950.996				9938.5064				9.9447512				20				10

				7				1.97				11891.69				11876.721				11.8842055				56				28

				8				2.317				13983.059				13965.4181				13.97423855				108				54

				1				0				0				0				0				0				0

				2				0.367				2230.409				2227.7831				2.22909605				0				0

				3				0.683				4134.941				4129.8819				4.13241145				0				0

				4				1.02				6166.04				6158.386				6.162213				4.1				2.05

				5				1.331				8040.437				8030.3883				8.03541265				10.9				5.45

				6				1.679				10137.833				10125.1047				10.13146885				23.3				11.65

				7				2.003				12090.581				12075.3579				12.08296945				89.5				44.75

				8				2.31				13940.87				13923.283				13.9320765				81				40.5
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Room Air @ 0.5 ms

		

				Exp				Voltage (Voltemeter)				Voltage (V)				Voltage (V)				Voltage (kV)				Current (Voltemeter)				Current(micoA)

				1				0				0				0				0				0				0

				2				0.336				2043.572				2041.1848				2.0423784				0				0

				3				0.681				4122.887				4117.8433				4.12036515				0.7				0.35

				4				1.031				6232.337				6224.5983				6.22846765				6.4				3.2

				5				1.336				8070.572				8060.4848				8.0655284				14.3				7.15

				6				1.663				10041.401				10028.7959				10.03509845				26.1				13.05

				7				1.992				12024.284				12009.1456				12.0167148				41.8				20.9

				8				2.326				14037.302				14019.5918				14.0284469				68.8				34.4

				9				2.657				16032.239				16011.9801				16.02210955				114				57

				1				0				0				0				0				0				0

				2				0.358				2176.166				2173.6094				2.1748877				0				0

				3				0.688				4165.076				4159.9784				4.1625272				0.4				0.2

				4				1.022				6178.094				6170.4246				6.1742593				4.7				2.35

				5				1.34				8094.68				8084.562				8.089621				12.9				6.45

				6				1.665				10053.455				10040.8345				10.04714475				24.6				12.3

				7				1.994				12036.338				12021.1842				12.0287611				41.4				20.7

				8				2.319				13995.113				13977.4567				13.98628485				77.7				38.85

				9				2.637				15911.699				15891.5941				15.90164655				124				62

				1				0				0				0				0				0				0

				2				0.369				2242.463				2239.8217				2.24114235				0				0

				3				0.697				4219.319				4214.1521				4.21673555				0.4				0.2

				4				1.02				6166.04				6158.386				6.162213				4.6				2.3

				5				1.349				8148.923				8138.7357				8.14382935				12.8				6.4

				6				1.664				10047.428				10034.8152				10.0411216				24				12

				7				1.988				12000.176				11985.0684				11.9926222				39.4				19.7

				8				2.33				14061.41				14043.669				14.0525395				84				42

				9				2.661				16056.347				16036.0573				16.04620215				139				69.5





Room Air @ 0.5 ms
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Comparison

		0		0		0		0		0		0		0

		2.24114235		2.20500345		2.186934		2.20500345		2.34955905		2.1387488		2.1628414

		4.21673555		3.98785585		4.10831885		4.1625272		4.24082815		4.1745735		4.13241145

		6.162213		6.1742593		6.13209725		6.1983519		6.14414355		6.24051395		6.0658426

		8.14382935		8.03541265		8.0655284		8.10769045		8.08359785		8.25224605		8.0414358

		10.0411216		9.9688438		10.15556145		10.0893068		10.02305215		10.1977235		9.9447512

		11.9926222		11.93841385		11.9805759		12.0408074		12.08296945		11.97455275		11.8842055

		14.0525395		13.7031968		14.0284469		14.1609562		14.09470155		13.99833115		13.97423855

		16.04620215
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		0.673		0.673		0.673		0.673		0.673

		0.723		0.723		0.723		0.723		0.723

		0.777		0.777		0.777		0.777		0.777

		0.835		0.835		0.835		0.835		0.835

		0.898		0.898		0.898		0.898		0.898

		0.965		0.965		0.965		0.965		0.965

		1.037		1.037		1.037		1.037		1.037

		1.114		1.114		1.114		1.114		1.114

		1.197		1.197		1.197		1.197		1.197

		1.286		1.286		1.286		1.286		1.286

		1.382		1.382		1.382		1.382		1.382

		1.486		1.486		1.486		1.486		1.486

		1.596		1.596		1.596		1.596		1.596

		1.715		1.715		1.715		1.715		1.715

		1.843		1.843		1.843		1.843		1.843

		1.981		1.981		1.981		1.981		1.981

		2.129		2.129		2.129		2.129		2.129

		2.288		2.288		2.288		2.288		2.288

		2.458		2.458		2.458		2.458		2.458

		2.642		2.642		2.642		2.642		2.642

		2.839		2.839		2.839		2.839		2.839

		3.051		3.051		3.051		3.051		3.051

		3.278		3.278		3.278		3.278		3.278

		3.523		3.523		3.523		3.523		3.523

		3.786		3.786		3.786		3.786		3.786

		4.068		4.068		4.068		4.068		4.068

		4.371		4.371		4.371		4.371		4.371

		4.698		4.698		4.698		4.698		4.698

		5.048		5.048		5.048		5.048		5.048

		5.425		5.425		5.425		5.425		5.425

		5.829		5.829		5.829		5.829		5.829

		6.264		6.264		6.264		6.264		6.264

		6.732		6.732		6.732		6.732		6.732

		7.234		7.234		7.234		7.234		7.234

		7.774		7.774		7.774		7.774		7.774

		8.354		8.354		8.354		8.354		8.354

		8.977		8.977		8.977		8.977		8.977

		9.647		9.647		9.647		9.647		9.647

		10.37		10.37		10.37		10.37		10.37

		11.14		11.14		11.14		11.14		11.14

		11.97		11.97		11.97		11.97		11.97

		12.86		12.86		12.86		12.86		12.86

		13.82		13.82		13.82		13.82		13.82

		14.86		14.86		14.86		14.86		14.86

		15.96		15.96		15.96		15.96		15.96

		17.15		17.15		17.15		17.15		17.15

		18.43		18.43		18.43		18.43		18.43

		19.81		19.81		19.81		19.81		19.81



v = 0.5 m/s

v = 1 m/s

v = 1.5 m/s

v = 2 m/s

v = 2.5 m/s

Particle Diameter (micron)

Particle Concentration (#/cm3)

7083.01

7296.21

6902.02

5245.59

345.497

15.2037

21.4016

19.2056

13.2147

1.55097

16.5927

23.7805

21.9206

14.8137

1.89896

18.6746

26.3725

24.7255

16.3947

2.34595

20.9036

30.6414

28.0674

18.5156

3.23094

24.4945

34.9403

31.9194

22.0196

4.48491

27.3415

39.4792

36.9083

24.5335

6.92986

28.8804

43.3281

40.3822

27.0475

11.1928

31.8894

46.6371

44.1441

28.9974

16.2777

33.4493

49.856

46.4811

31.4574

21.8156

34.4513

51.563

48.611

32.5164

27.3565

36.7193

54.9829

51.155

33.5843

33.4583

38.1832

58.0218

54.3439

36.6923

36.9413

41.1922

61.8138

57.9828

37.8172

41.4472

42.6651

65.8967

61.7508

40.4452

44.2491

46.7991

70.9426

66.0677

42.3142

49.832

50.159

75.3825

69.4006

44.1711

56.9809

54.0769

81.0104

74.2455

47.1501

67.6696

58.5228

86.9923

78.1094

49.754

78.6164

62.5218

92.9981

82.2254

52.8859

96.2681

67.8736

99.244

85.9213

56.7439

117.448

72.9375

103.909

89.6742

60.2088

137.112

76.7745

109.285

94.2521

65.0537

154.596

82.3094

114.403

97.831

71.1256

154.098

85.2763

119.53

103.855

81.2324

161.055

88.0302

125.044

110.845

97.3391

197.6

90.3372

130.704

117.76

119.029

231.118

90.8802

135.18

128.145

148.83

222.605

90.3312

136.869

136.392

182.438

230.491

87.8202

136.344

143.046

209.534

220.529

84.2833

135.306

144.273

226.351

228.034

78.9284

129.669

140.952

221.882

227.326

70.6786

120.52

131.529

201.743

211.895

66.8237

113.629

124.561

181.505

187.784

63.0857

110.008

121.279

196.004

191.153

61.6938

107.383

121.063

198.533

225.781

60.9708

108.553

121.315

177.311

125.679

60.0018

106.714

118.258

147.282

83.4253

55.5079

98.893

108.976

120.466

70.7386

47.5161

87.9072

94.1021

98.962

60.1758

37.8952

73.2015

75.2175

80.2184

48.356

28.3374

56.8549

58.6098

62.0958

40.9522

20.2886

42.2992

44.4591

45.1341

32.9213

14.0037

31.4604

32.3034

32.5164

23.9455

10.4308

23.0845

24.3145

22.0736

16.1517

7.20286

16.9317

17.6726

14.4807

10.3048

4.9679

12.3448

11.7268

9.42881

6.48587

3.49493

8.36983

7.94984

5.76588

3.89992

2.23496

5.47189

5.2439

3.47693

2.03996

1.23898

3.11994

3.04794

1.84796

1.07098

0.683986

1.83296

1.64697

0.98998

0.52199

0.338993

1.02298

0.836983

0.431991

0.251995



Air

		velocity		0.5		1		1.5		2		2.5		3

		Sample File		C:\Documents and Settings\Edvin\My Documents\projects\separation\parametric_flowrate\v0_50m_s_increased_moisture.A21		C:\Documents and Settings\Edvin\My Documents\projects\separation\parametric_flowrate\v01_00m_s_increased_moisture.A21		C:\Documents and Settings\Edvin\My Documents\projects\separation\parametric_flowrate\v01_50m_s_increased_moisture.A21		C:\Documents and Settings\Edvin\My Documents\projects\separation\parametric_flowrate\v02_00m_s_increased_moisture.A21		C:\Documents and Settings\Edvin\My Documents\projects\separation\parametric_flowrate\v02_50m_s_increased_moisture.A21		C:\Documents and Settings\Edvin\My Documents\projects\separation\parametric_flowrate\v03_00m_s_take3_increased_moisture.A21

		Sample Time		20		20		20		20		20		20

		Density		1		1		1		1		1		1

		Stokes Correction		off		off		off		off		off		off

		Lower Channel Bound		0.486968		0.486968		0.486968		0.486968		0.486968		0.486968

		Upper Channel Bound		20.5353		20.5353		20.5353		20.5353		20.5353		20.5353

		Sample #		1		1		1		1		1		1

		Date		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07

		Start Time		18:55:37		18:39:52		18:17:31		18:04:04		17:51:51		17:44:40

		Aerodynamic Diameter		dN		dN		dN		dN		dN		dN

		<0.523		4.06192		4.52991		4.9409		5.45389		5.36089		5.1299

		0.542		0.380992		0.398992		0.51599		0.452991		0.49799		0.527989

		0.583		0.305994		0.338993		0.314994		0.368993		0.374993		0.383992

		0.626		0.212996		0.275994		0.245995		0.227995		0.206996		0.242995

		0.673		0.161997		0.134997		0.131997		0.122998		0.134997		0.143997

		0.723		0.113998		0.125997		0.107998		0.0809984		0.0869983		0.0749985

		0.777		0.0629987		0.0869983		0.0749985		0.0659987		0.0419992		0.0359993

		0.835		0.050999		0.0329993		0.0389992		0.0359993		0.0239995		0.0539989

		0.898		0.0389992		0.0599988		0.047999		0.0389992		0.0389992		0.0299994

		0.965		0.0299994		0.0269995		0.0329993		0.0179996		0.0209996		0.0119998

		1.037		0.0179996		0.0239995		0.0269995		0.0179996		0.0209996		0.00899982

		1.114		0.0209996		0.0149997		0.00899982		0.0119998		0.0179996		0.0179996

		1.197		0.0209996		0.00899982		0.0119998		0.00899982		0		0.0119998

		1.286		0.0119998		0.0209996		0.00599988		0		0.0179996		0.00299994

		1.382		0.00299994		0.00599988		0.0179996		0.00599988		0.00599988		0.00599988

		1.486		0		0.00299994		0.00299994		0.0149997		0		0.00299994

		1.596		0.00299994		0.00299994		0.00299994		0		0.00599988		0.00899982

		1.715		0.00599988		0.00299994		0.00299994		0		0		0.00599988

		1.843		0.00599988		0		0.00299994		0		0		0.00299994

		1.981		0.00299994		0.00599988		0		0		0		0

		2.129		0		0.00299994		0		0.00299994		0.00299994		0

		2.288		0.00599988		0		0.00299994		0		0		0.00599988

		2.458		0.00299994		0.00299994		0		0		0.00299994		0

		2.642		0		0		0.00299994		0		0		0

		2.839		0.00299994		0		0		0		0		0

		3.051		0		0		0		0		0		0

		3.278		0		0		0		0		0		0

		3.523		0		0		0		0		0		0

		3.786		0		0		0		0		0		0

		4.068		0		0		0		0		0		0.00299994

		4.371		0		0		0		0		0		0

		4.698		0		0		0		0		0		0

		5.048		0		0		0		0		0		0

		5.425		0		0		0		0		0		0

		5.829		0		0		0		0		0		0

		6.264		0		0		0		0		0		0

		6.732		0		0		0		0		0		0

		7.234		0		0		0		0		0		0

		7.774		0		0		0		0		0		0

		8.354		0		0		0		0		0		0

		8.977		0		0		0		0		0		0

		9.647		0		0		0		0		0		0

		10.37		0		0		0		0		0		0

		11.14		0		0		0		0		0		0

		11.97		0		0		0		0		0		0

		12.86		0		0		0		0		0		0

		13.82		0		0		0		0		0		0

		14.86		0		0		0		0		0		0

		15.96		0		0		0		0		0		0

		17.15		0		0		0		0		0		0

		18.43		0		0		0		0		0		0

		19.81		0		0		0		0		0		0

		Event 1		671		762		822		909		916		844

		Event 3		0		0		0		0		1		0

		Event 4		0		0		0		0		0		0

		Dead Time		4		4		4		4		4		4

		Inlet Pressure		1011.9		1012.5		1011.9		1011.9		1012.5		1013.1

		Total Flow		4.98		4.99		5		4.98		5		4.98

		Sheath Flow		3.96		3.95		4.01		3.97		4		4.01

		Analog Input Voltage 0		0		0		0		0		0		0

		Analog Input Voltage 1		0		0		0		0		0		0

		Digital Input Level 0		0		0		0		0		0		0

		Digital Input Level 1		0		0		0		0		0		0

		Digital Input Level 2		0		0		0		0		0		0

		Laser Power		75		75		75		75		75		75

		Laser Current		85.6		85.7		85.7		85.8		85.8		85.8

		Sheath Pump Voltage		2.621		2.619		2.616		2.621		2.616		2.617

		Total Pump Voltage		3.046		3.043		3.028		3.044		3.028		3.028

		Box Temperature		35.8		35.8		35.8		35.8		35.8		36.1

		Avalanch Photo Diode Temperature		32.4		32.9		32.9		32.9		32.9		32.9

		Avalanch Photo Diode Voltage		228		228		228		228		228		228

		Status Flags		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000

		Median(µm)		0.614219		0.613024		0.600689		0.595131		0.591085		0.591568

		Mean(µm)		0.692634		0.679213		0.667992		0.649446		0.649909		0.65768

		Geo. Mean(µm)		0.664982		0.657786		0.647111		0.63427		0.632582		0.634423

		Mode(µm)		0.542469		0.542469		0.542469		0.542469		0.542469		0.542469

		Geo. Std. Dev.		1.29165		1.2605		1.25824		1.22254		1.23554		1.26255

		Total Conc.(#/cm³)		5.52589		6.10788		6.54287		6.92986		6.86386		6.71387





Air+EHD

		velocity		0.5		1		1.5		2		2.5		3

		Sample File

		Sample Time

		Density

		Stokes Correction

		Lower Channel Bound

		Upper Channel Bound

		Sample #		5		5		5		5		5		5

		Date		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07

		Start Time		18:56:57		18:41:12		18:18:51		18:05:24		17:53:11		17:46:00

		Aerodynamic Diameter		dN		dN		dN		dN		dN		dN

		<0.523		0.734985		1.64397		2.13596		3.37493		4.14592		3.87892

		0.542		0.0599988		0.203996		0.251995		0.323994		0.344993		0.416992

		0.583		0.0539989		0.119998		0.164997		0.239995		0.269995		0.254995

		0.626		0.0179996		0.0749985		0.101998		0.158997		0.167997		0.164997

		0.673		0.0119998		0.0569989		0.0629987		0.122998		0.119998		0.098998

		0.723		0.0119998		0.050999		0.0449991		0.0539989		0.050999		0.0779984

		0.777		0.0119998		0.0239995		0.0269995		0.0419992		0.047999		0.0209996

		0.835		0.00599988		0.00599988		0.0239995		0.0179996		0.0149997		0.0269995

		0.898		0		0.0119998		0.00299994		0.0299994		0.0389992		0.0209996

		0.965		0.00299994		0.00299994		0.00299994		0.00299994		0.0179996		0.0149997

		1.037		0		0.00299994		0.00599988		0.0119998		0.00899982		0.0119998

		1.114		0		0		0		0.00899982		0.00299994		0.0119998

		1.197		0.00299994		0		0.00599988		0.00599988		0		0.00599988

		1.286		0		0		0.00599988		0.00299994		0.00599988		0.0119998

		1.382		0		0		0.00299994		0.00299994		0		0

		1.486		0		0		0.00599988		0.00599988		0		0.00299994

		1.596		0		0.00299994		0		0.00599988		0		0

		1.715		0		0.00299994		0		0		0		0.00299994

		1.843		0		0		0		0		0		0

		1.981		0		0		0		0		0		0

		2.129		0		0		0		0		0		0

		2.288		0		0		0		0		0		0

		2.458		0		0		0		0		0		0

		2.642		0		0		0		0		0		0

		2.839		0		0		0		0		0		0

		3.051		0		0		0		0		0		0

		3.278		0		0		0		0		0		0

		3.523		0		0		0		0		0		0

		3.786		0		0		0		0		0		0

		4.068		0		0		0		0		0		0

		4.371		0		0		0		0		0		0

		4.698		0		0		0		0		0		0

		5.048		0		0		0		0		0		0

		5.425		0		0		0		0		0		0

		5.829		0		0		0		0		0		0

		6.264		0		0		0		0		0		0

		6.732		0		0		0		0		0		0

		7.234		0		0		0		0		0		0

		7.774		0		0		0		0		0		0

		8.354		0		0		0		0		0		0

		8.977		0		0		0		0		0		0

		9.647		0		0		0		0		0		0

		10.37		0		0		0		0		0		0

		11.14		0		0		0		0		0		0

		11.97		0		0		0		0		0		0

		12.86		0		0		0		0		0		0

		13.82		0		0		0		0		0		0

		14.86		0		0		0		0		0		0

		15.96		0		0		0		0		0		0

		17.15		0		0		0		0		0		0

		18.43		0		0		0		0		0		0

		19.81		0		0		0		0		0		0

		Event 1		118		303		364		577		713		649

		Event 3		0		0		0		0		0		0

		Event 4		0		0		0		0		0		0

		Dead Time		0		1		1		3		3		3

		Inlet Pressure		1011.3		1012.1		1012.5		1012.1		1011.7		1012.5

		Total Flow		5		4.99		4.99		4.98		4.98		4.99

		Sheath Flow		3.98		3.97		3.98		3.97		3.99		3.97

		Analog Input Voltage 0		0		0		0		0		0		0

		Analog Input Voltage 1		0		0		0		0		0		0

		Digital Input Level 0		0		0		0		0		0		0

		Digital Input Level 1		0		0		0		0		0		0

		Digital Input Level 2		0		0		0		0		0		0

		Laser Power		75		75		75		75		75		75

		Laser Current		85.6		85.7		85.7		85.8		85.8		85.8

		Sheath Pump Voltage		2.626		2.62		2.625		2.62		2.619		2.619

		Total Pump Voltage		3.047		3.041		3.046		3.043		3.029		3.027

		Box Temperature		35.8		35.8		35.8		35.8		35.8		35.8

		Avalanch Photo Diode Temperature		32.4		32.9		32.9		32.9		32.9		32.9

		Avalanch Photo Diode Voltage		228		228		228		228		228		228

		Status Flags		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000

		Median(µm)		0.586029		0.589469		0.58904		0.596816		0.593959		0.588389

		Mean(µm)		0.627152		0.629667		0.6365		0.646231		0.63193		0.638325

		Geo. Mean(µm)		0.618224		0.619006		0.623587		0.632192		0.622976		0.625019

		Mode(µm)		0.542469		0.542469		0.542469		0.542469		0.542469		0.542469

		Geo. Std. Dev.		1.17487		1.1857		1.20629		1.21453		1.17518		1.21055

		Total Conc.(#/cm³)		0.914982		2.20496		2.84694		4.41291		5.2379		5.0249





Vapor+EHD

		velocity		0.5		1		1.5		2		2.5		3

		Sample File

		Sample Time

		Density

		Stokes Correction

		Lower Channel Bound

		Upper Channel Bound

		Sample #		8		8		8		8		8		8

		Date		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07

		Start Time		18:57:57		18:42:12		18:19:51		18:06:24		17:54:11		17:47:00

		Aerodynamic Diameter		dN		dN		dN		dN		dN		dN

		0.523		2.58295		8.30083		16.2807		16.6167		17.2167		12.6717

		0.542		0.188996		0.623988		1.09798		1.00798		0.98998		1.63197

		0.583		0.113998		0.48599		0.698986		0.626987		0.617988		1.24198

		0.626		0.107998		0.230995		0.371993		0.383992		0.359993		0.848983

		0.673		0.0539989		0.116998		0.188996		0.209996		0.206996		0.569989

		0.723		0.0299994		0.0809984		0.113998		0.119998		0.137997		0.365993

		0.777		0.0119998		0.0389992		0.0569989		0.047999		0.0809984		0.221996

		0.835		0		0		0.0329993		0.0239995		0.0539989		0.104998

		0.898		0		0.00299994		0.0119998		0.0239995		0.0239995		0.0779984

		0.965		0		0.00599988		0.0149997		0.00899982		0.0119998		0.0299994

		1.037		0		0		0.00599988		0.0149997		0.0149997		0.0179996

		1.114		0		0		0.00299994		0.00899982		0.00599988		0.0209996

		1.197		0		0		0.00299994		0		0.00299994		0.0179996

		1.286		0		0		0		0.00599988		0.00299994		0.0119998

		1.382		0		0		0.00299994		0.00299994		0		0.00599988

		1.486		0		0		0		0.00299994		0		0

		1.596		0		0		0.00299994		0.00299994		0.00299994		0.00599988

		1.715		0		0		0		0.00299994		0		0.00299994

		1.843		0		0		0		0		0		0.00299994

		1.981		0		0		0		0		0		0.00599988

		2.129		0		0		0		0		0		0

		2.288		0		0		0		0		0.00299994		0.00599988

		2.458		0		0		0		0		0		0.00299994

		2.642		0		0		0		0		0		0.00599988

		2.839		0		0		0		0		0		0

		3.051		0		0		0		0		0		0

		3.278		0		0		0		0		0		0.00599988

		3.523		0		0		0		0		0		0.00599988

		3.786		0		0		0		0		0		0.00599988

		4.068		0		0		0		0		0		0.00299994

		4.371		0		0		0		0		0		0.00299994

		4.698		0		0		0		0		0		0

		5.048		0		0		0		0		0		0

		5.425		0		0		0		0		0		0.00299994

		5.829		0		0		0		0		0		0.00299994

		6.264		0		0		0		0		0		0.00299994

		6.732		0		0		0		0		0		0.00299994

		7.234		0		0		0		0		0		0

		7.774		0		0		0		0		0		0.00599988

		8.354		0		0		0		0		0		0.00299994

		8.977		0		0		0		0		0		0

		9.647		0		0		0		0		0		0.00599988

		10.37		0		0		0		0		0		0.00299994

		11.14		0		0		0		0		0		0.00599988

		11.97		0		0		0		0		0		0

		12.86		0		0		0		0		0		0.00299994

		13.82		0		0		0		0		0		0

		14.86		0		0		0		0		0		0

		15.96		0		0		0		0		0		0

		17.15		0		0		0		0		0		0

		18.43		0		0		0		0		0		0

		19.81		0		0		0		0		0		0

		Event 1		454		1498		2955		2933		3057		2276

		Event 3		0		1		4		2		0		5

		Event 4		0		0		0		0		0		0

		Dead Time		2		6		12		12		13		12

		Inlet Pressure		1011.9		1012.1		1011.6		1012.5		1012.5		1012.5

		Total Flow		5		5		4.98		4.99		4.99		5

		Sheath Flow		3.97		3.99		3.97		3.97		3.98		3.94

		Analog Input Voltage 0		0		0		0		0		0		0

		Analog Input Voltage 1		0		0		0		0		0		0

		Digital Input Level 0		0		0		0		0		0		0

		Digital Input Level 1		0		0		0		0		0		0

		Digital Input Level 2		0		0		0		0		0		0

		Laser Power		75		75		75		75		75		75

		Laser Current		85.6		85.7		85.7		85.8		85.8		85.8

		Sheath Pump Voltage		2.636		2.631		2.617		2.618		2.62		2.619

		Total Pump Voltage		3.047		3.046		3.045		3.046		3.027		3.027

		Box Temperature		35.8		35.8		35.8		35.8		35.8		35.8

		Avalanch Photo Diode Temperature		32.4		32.9		32.9		32.9		32.9		32.9

		Avalanch Photo Diode Voltage		228		228		228		228		228		228

		Status Flags		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000

		Median(µm)		0.586458		0.577347		0.575048		0.578775		0.580945		0.596524

		Mean(µm)		0.599641		0.593995		0.600324		0.609158		0.613637		0.709022

		Geo. Mean(µm)		0.596754		0.590925		0.595085		0.601793		0.605983		0.640615

		Mode(µm)		0.542469		0.542469		0.542469		0.542469		0.542469		0.542469

		Geo. Std. Dev.		1.10186		1.10438		1.13334		1.15586		1.15886		1.36127

		Total Conc.(#/cm³)		3.08994		9.8878		18.8876		19.1126		19.7336		17.9366





Vapor+EHD
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Vapor

		velocity		0.5		1		1.5		2		2.5		3

		Sample File

		Sample Time

		Density

		Stokes Correction

		Lower Channel Bound

		Upper Channel Bound

		Sample #		11		11		11		11		11		11

		Date		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07

		Start Time		18:58:57		18:43:12		18:20:51		18:07:24		17:55:11		17:48:00

		Aerodynamic Diameter		dN		dN		dN		dN		dN		dN

		0.523		7083.01		7296.21		6902.02		5245.59		345.497		102.259

		0.542		15.2037		21.4016		19.2056		13.2147		1.55097		15.3027

		0.583		16.5927		23.7805		21.9206		14.8137		1.89896		12.5787

		0.626		18.6746		26.3725		24.7255		16.3947		2.34595		9.70481

		0.673		20.9036		30.6414		28.0674		18.5156		3.23094		6.81286

		0.723		24.4945		34.9403		31.9194		22.0196		4.48491		4.54491

		0.777		27.3415		39.4792		36.9083		24.5335		6.92986		2.58595

		0.835		28.8804		43.3281		40.3822		27.0475		11.1928		1.18798

		0.898		31.8894		46.6371		44.1441		28.9974		16.2777		0.467991

		0.965		33.4493		49.856		46.4811		31.4574		21.8156		0.200996

		1.037		34.4513		51.563		48.611		32.5164		27.3565		0.104998

		1.114		36.7193		54.9829		51.155		33.5843		33.4583		0.0809984

		1.197		38.1832		58.0218		54.3439		36.6923		36.9413		0.0269995

		1.286		41.1922		61.8138		57.9828		37.8172		41.4472		0.050999

		1.382		42.6651		65.8967		61.7508		40.4452		44.2491		0.0179996

		1.486		46.7991		70.9426		66.0677		42.3142		49.832		0.0239995

		1.596		50.159		75.3825		69.4006		44.1711		56.9809		0.0449991

		1.715		54.0769		81.0104		74.2455		47.1501		67.6696		0.0269995

		1.843		58.5228		86.9923		78.1094		49.754		78.6164		0.0389992

		1.981		62.5218		92.9981		82.2254		52.8859		96.2681		0.0329993

		2.129		67.8736		99.244		85.9213		56.7439		117.448		0.0539989

		2.288		72.9375		103.909		89.6742		60.2088		137.112		0.050999

		2.458		76.7745		109.285		94.2521		65.0537		154.596		0.0389992

		2.642		82.3094		114.403		97.831		71.1256		154.098		0.0359993

		2.839		85.2763		119.53		103.855		81.2324		161.055		0.0449991

		3.051		88.0302		125.044		110.845		97.3391		197.6		0.0659987

		3.278		90.3372		130.704		117.76		119.029		231.118		0.0599988

		3.523		90.8802		135.18		128.145		148.83		222.605		0.0809984

		3.786		90.3312		136.869		136.392		182.438		230.491		0.0359993

		4.068		87.8202		136.344		143.046		209.534		220.529		0.0599988

		4.371		84.2833		135.306		144.273		226.351		228.034		0.0689986

		4.698		78.9284		129.669		140.952		221.882		227.326		0.0719986

		5.048		70.6786		120.52		131.529		201.743		211.895		0.0779984

		5.425		66.8237		113.629		124.561		181.505		187.784		0.0659987

		5.829		63.0857		110.008		121.279		196.004		191.153		0.0839983

		6.264		61.6938		107.383		121.063		198.533		225.781		0.0899982

		6.732		60.9708		108.553		121.315		177.311		125.679		0.0719986

		7.234		60.0018		106.714		118.258		147.282		83.4253		0.0539989

		7.774		55.5079		98.893		108.976		120.466		70.7386		0.0419992

		8.354		47.5161		87.9072		94.1021		98.962		60.1758		0.0299994

		8.977		37.8952		73.2015		75.2175		80.2184		48.356		0.0299994

		9.647		28.3374		56.8549		58.6098		62.0958		40.9522		0.0329993

		10.37		20.2886		42.2992		44.4591		45.1341		32.9213		0.0329993

		11.14		14.0037		31.4604		32.3034		32.5164		23.9455		0.0299994

		11.97		10.4308		23.0845		24.3145		22.0736		16.1517		0.0149997

		12.86		7.20286		16.9317		17.6726		14.4807		10.3048		0.0119998

		13.82		4.9679		12.3448		11.7268		9.42881		6.48587		0.00299994

		14.86		3.49493		8.36983		7.94984		5.76588		3.89992		0.00599988

		15.96		2.23496		5.47189		5.2439		3.47693		2.03996		0

		17.15		1.23898		3.11994		3.04794		1.84796		1.07098		0

		18.43		0.683986		1.83296		1.64697		0.98998		0.52199		0

		19.81		0.338993		1.02298		0.836983		0.431991		0.251995		0

		Event 1		2231931		2270672		2160710		1658827		109062		18639

		Event 3		363480		60623		24687		21810		22157		113

		Event 4		314		313		228		95		71		0

		Dead Time		13795		12712		11852		10950		6106		108

		Inlet Pressure		1008.7		1008.9		1008.9		1008.4		1012.5		1012.5

		Total Flow		4.98		4.98		4.99		4.99		4.99		4.97

		Sheath Flow		3.99		4		4.01		3.97		4		4

		Analog Input Voltage 0		0		0		0		0		0		0

		Analog Input Voltage 1		0		0		0		0		0		0

		Digital Input Level 0		0		0		0		0		0		0

		Digital Input Level 1		0		0		0		0		0		0

		Digital Input Level 2		0		0		0		0		0		0

		Laser Power		75		75		75		75		75		75

		Laser Current		85.7		85.8		85.8		85.8		85.8		85.8

		Sheath Pump Voltage		2.63		2.625		2.622		2.619		2.622		2.616

		Total Pump Voltage		3.066		3.056		3.057		3.049		3.045		3.029

		Box Temperature		35.8		35.8		35.8		35.8		35.8		35.8

		Avalanch Photo Diode Temperature		32.9		32.9		32.9		32.9		32.9		32.9

		Avalanch Photo Diode Voltage		228		228		228		228		228		228

		Status Flags		0000 0000 0001 1000		0000 0000 0000 1000		0000 0000 0000 1000		0000 0000 0000 1000		0000 0000 0000 1000		0000 0000 0000 0000

		Median(µm)		3.14443		3.38669		3.67694		4.45798		3.81481		0.603721

		Mean(µm)		3.78916		4.07347		4.24676		4.72709		4.2058		0.743999

		Geo. Mean(µm)		2.9646		3.15831		3.31116		3.94032		3.6611		0.652852

		Mode(µm)		3.52269		3.78552		4.37144		4.37144		3.27812		0.542469

		Geo. Std. Dev.		2.07615		2.11334		2.11428		1.9369		1.72331		1.42469

		Total Conc.(#/cm³)		9378.9		10917.3		10456.7		8999.95		4573.59		157.443
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v = 0.5 m/s

v = 1 m/s

v = 1.5 m/s

v = 2 m/s

v = 2.5 m/s
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_1242118409.unknown

_1242028981.xls
Chart1

		0.25		0.25		0.25		0.25		0.25		0.25		0.25

		0.542		0.542		0.542		0.542		0.542		0.542		0.542

		0.583		0.583		0.583		0.583		0.583		0.583		0.583

		0.626		0.626		0.626		0.626		0.626		0.626		0.626

		0.673		0.673		0.673		0.673		0.673		0.673		0.673

		0.723		0.723		0.723		0.723		0.723		0.723		0.723

		0.777		0.777		0.777		0.777		0.777		0.777		0.777

		0.835		0.835		0.835		0.835		0.835		0.835		0.835

		0.898		0.898		0.898		0.898		0.898		0.898		0.898

		0.965		0.965		0.965		0.965		0.965		0.965		0.965

		1.037		1.037		1.037		1.037		1.037		1.037		1.037

		1.114		1.114		1.114		1.114		1.114		1.114		1.114

		1.197		1.197		1.197		1.197		1.197		1.197		1.197

		1.286		1.286		1.286		1.286		1.286		1.286		1.286

		1.382		1.382		1.382		1.382		1.382		1.382		1.382

		1.486		1.486		1.486		1.486		1.486		1.486		1.486

		1.596		1.596		1.596		1.596		1.596		1.596		1.596

		1.715		1.715		1.715		1.715		1.715		1.715		1.715

		1.843		1.843		1.843		1.843		1.843		1.843		1.843

		1.981		1.981		1.981		1.981		1.981		1.981		1.981

		2.129		2.129		2.129		2.129		2.129		2.129		2.129

		2.288		2.288		2.288		2.288		2.288		2.288		2.288

		2.458		2.458		2.458		2.458		2.458		2.458		2.458

		2.642		2.642		2.642		2.642		2.642		2.642		2.642

		2.839		2.839		2.839		2.839		2.839		2.839		2.839

		3.051		3.051		3.051		3.051		3.051		3.051		3.051

		3.278		3.278		3.278		3.278		3.278		3.278		3.278

		3.523		3.523		3.523		3.523		3.523		3.523		3.523

		3.786		3.786		3.786		3.786		3.786		3.786		3.786

		4.068		4.068		4.068		4.068		4.068		4.068		4.068

		4.371		4.371		4.371		4.371		4.371		4.371		4.371

		4.698		4.698		4.698		4.698		4.698		4.698		4.698

		5.048		5.048		5.048		5.048		5.048		5.048		5.048

		5.425		5.425		5.425		5.425		5.425		5.425		5.425

		5.829		5.829		5.829		5.829		5.829		5.829		5.829

		6.264		6.264		6.264		6.264		6.264		6.264		6.264

		6.732		6.732		6.732		6.732		6.732		6.732		6.732

		7.234		7.234		7.234		7.234		7.234		7.234		7.234

		7.774		7.774		7.774		7.774		7.774		7.774		7.774

		8.354		8.354		8.354		8.354		8.354		8.354		8.354

		8.977		8.977		8.977		8.977		8.977		8.977		8.977

		9.647		9.647		9.647		9.647		9.647		9.647		9.647

		10.37		10.37		10.37		10.37		10.37		10.37		10.37

		11.14		11.14		11.14		11.14		11.14		11.14		11.14

		11.97		11.97		11.97		11.97		11.97		11.97		11.97

		12.86		12.86		12.86		12.86		12.86		12.86		12.86

		13.82		13.82		13.82		13.82		13.82		13.82		13.82

		14.86		14.86		14.86		14.86		14.86		14.86		14.86

		15.96		15.96		15.96		15.96		15.96		15.96		15.96

		17.15		17.15		17.15		17.15		17.15		17.15		17.15

		18.43		18.43		18.43		18.43		18.43		18.43		18.43

		19.81		19.81		19.81		19.81		19.81		19.81		19.81



L = 2.5 cm

L = 5 cm

L = 8 cm

L = 13 cm

L = 18 cm

L = 23 cm

L = 25 cm

Particle Diameter (micron)

Particle Concentration (#/cm3)
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26.5345

22.7095

8.52883

2.67295

2.17496

0.52499

2.44195

2.36695

1.88996

0.758985

0.221996

0.170997

0.0209996

2.00696

1.72797

1.46397

0.539989

0.200996

0.098998

0.0149997

1.58697

1.14298

1.01998

0.308994

0.0959981

0.050999

0.00599988

1.21198

0.761985

0.557989

0.215996

0.0629987

0.0359993

0.00299994

1.17298

0.536989

0.395992

0.110998

0.0179996

0.0239995

0

1.02598

0.284994

0.194996

0.0599988

0.0209996

0.0119998

0

0.944981

0.206996

0.110998

0.0389992

0.00599988

0.00299994

0

1.04098

0.200996

0.050999

0.00899982

0.00299994

0.00299994

0

1.11898

0.155997

0.0329993

0.00299994

0

0

0

1.16398

0.185996

0.0269995

0

0.00299994

0

0

1.39797

0.149997

0.0179996

0.00299994

0

0

0

1.31397

0.149997

0.00599988

0

0

0

0

1.44597

0.170997

0.00299994

0

0

0

0

1.46997

0.155997

0.00299994

0.00299994

0

0

0.00299994

1.60197

0.167997

0.00299994

0

0

0

0

1.74297

0.182996

0

0

0

0

0

1.86296

0.194996

0.00299994

0

0

0

0

2.19896

0.212996

0

0

0

0

0

2.50495

0.242995

0.00299994

0

0

0

0

2.86794

0.251995

0.0119998

0.00299994

0

0

0

2.99694

0.296994

0

0

0

0

0

3.16794

0.308994

0.0149997

0

0

0

0

2.92494

0.281994

0.00299994

0

0

0

0

3.11094

0.314994

0.00599988

0

0

0

0

3.60293

0.347993

0

0.00299994

0

0

0

3.29993

0.338993

0.00599988

0

0

0

0

2.92494

0.212996

0.00299994

0

0

0

0

2.69995

0.200996

0

0

0

0

0

2.24396

0.158997

0

0

0

0

0

2.16296

0.164997

0.00299994

0

0

0

0

1.95296

0.104998

0

0

0

0

0

1.39497

0.0839983

0

0

0

0

0

1.02298

0.0569989

0.00299994

0

0

0

0

1.10698

0.0689986

0

0

0

0

0

0.48599

0.0329993

0

0

0

0

0

0.230995

0.00599988

0

0

0

0

0

0.107998

0.0209996

0

0

0

0

0

0.101998

0.00299994

0

0

0

0

0

0.0809984

0.00599988

0.00299994

0

0

0

0

0.0359993

0

0

0

0

0

0

0.0209996

0

0

0

0

0

0

0.0119998

0

0

0

0

0

0

0.00299994

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Air

		elevation		1		2		3		5		7		9		10

		Sample File		C:\Documents and Settings\Edvin\My Documents\projects\separation\Collecting Length\1.A21		C:\Documents and Settings\Edvin\My Documents\projects\separation\Collecting Length\2.A21		C:\Documents and Settings\Edvin\My Documents\projects\separation\Collecting Length\3.A21		C:\Documents and Settings\Edvin\My Documents\projects\separation\Collecting Length\5.A21		C:\Documents and Settings\Edvin\My Documents\projects\separation\Collecting Length\7.A21		C:\Documents and Settings\Edvin\My Documents\projects\separation\Collecting Length\9.A21		C:\Documents and Settings\Edvin\My Documents\projects\separation\Collecting Length\10.A21

		Sample Time		20		20		20		20		20		20		20

		Density		1		1		1		1		1		1		1

		Stokes Correction		off		off		off		off		off		off		off

		Lower Channel Bound		0.486968		0.486968		0.486968		0.486968		0.486968		0.486968		0.486968

		Upper Channel Bound		20.5353		20.5353		20.5353		20.5353		20.5353		20.5353		20.5353

		Sample #		1		1		1		1		1		1		1

		Date		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07

		Start Time		14:49:42		14:44:33		14:39:05		14:33:41		14:19:01		14:11:49		13:54:17

		Aerodynamic Diameter		dN		dN		dN		dN		dN		dN		dN

		<0.523		14.3127		24.7375		12.8457		9.68381		9.22482		9.47081		9.00582

		0.542		1.51797		2.69095		1.49997		1.13098		1.17298		1.14298		1.06198

		0.583		1.06498		2.12696		1.20298		0.851983		0.824984		0.956981		0.773985

		0.626		0.809984		1.51197		0.869983		0.671987		0.590988		0.668987		0.563989

		0.673		0.48299		1.09798		0.617988		0.425991		0.356993		0.395992		0.383992

		0.723		0.419992		0.710986		0.335993		0.275994		0.293994		0.320994		0.263995

		0.777		0.302994		0.530989		0.314994		0.194996		0.173997		0.188996		0.185996

		0.835		0.191996		0.383992		0.218996		0.0929981		0.116998		0.116998		0.149997

		0.898		0.131997		0.212996		0.122998		0.116998		0.0869983		0.119998		0.104998

		0.965		0.104998		0.140997		0.113998		0.0719986		0.098998		0.0899982		0.0959981

		1.037		0.110998		0.0869983		0.0689986		0.0809984		0.0539989		0.0539989		0.0689986

		1.114		0.0719986		0.0899982		0.0569989		0.0539989		0.050999		0.0359993		0.0539989

		1.197		0.0569989		0.0569989		0.0449991		0.0389992		0.0149997		0.0569989		0.0449991

		1.286		0.047999		0.050999		0.0419992		0.050999		0.0329993		0.0419992		0.050999

		1.382		0.0419992		0.0329993		0.0359993		0.0599988		0.0419992		0.0449991		0.0239995

		1.486		0.0239995		0.0659987		0.0449991		0.0389992		0.0119998		0.0269995		0.0419992

		1.596		0.047999		0.0419992		0.0419992		0.0269995		0.0329993		0.0269995		0.0239995

		1.715		0.0299994		0.0269995		0.0209996		0.0329993		0.0179996		0.0239995		0.0299994

		1.843		0.0209996		0.00899982		0.0179996		0.0419992		0.0149997		0.0299994		0.0179996

		1.981		0.0299994		0.0269995		0.0239995		0.0209996		0.0299994		0.0239995		0.050999

		2.129		0.00599988		0.0269995		0.0149997		0.0209996		0.0209996		0.0299994		0.0239995

		2.288		0.0239995		0.0179996		0.0209996		0.0239995		0.0179996		0.0149997		0.0269995

		2.458		0.0119998		0.00599988		0.0119998		0.0119998		0.00599988		0.0209996		0.0179996

		2.642		0.0209996		0.00599988		0		0.0149997		0.0179996		0.0149997		0.0119998

		2.839		0.0179996		0.00599988		0.0149997		0.0119998		0.00599988		0		0

		3.051		0.0119998		0.0119998		0.00599988		0.0119998		0.00599988		0.0119998		0

		3.278		0.0149997		0		0.00899982		0		0		0.00299994		0.00299994

		3.523		0.0149997		0.00299994		0.00899982		0.00599988		0.00599988		0.00299994		0.00599988

		3.786		0.00599988		0		0.00599988		0.00299994		0.00599988		0.00599988		0.00299994

		4.068		0.00899982		0.00599988		0		0.00299994		0.00599988		0.00299994		0.00299994

		4.371		0.00299994		0		0.00599988		0.00899982		0		0.00599988		0.00599988

		4.698		0		0.00599988		0		0.00599988		0		0		0.00599988

		5.048		0		0.00299994		0.00299994		0		0		0		0

		5.425		0.00299994		0.00299994		0.00299994		0.00299994		0		0		0.00299994

		5.829		0.00299994		0		0.00299994		0.00299994		0		0.00299994		0.00299994

		6.264		0.00299994		0.00299994		0		0.00299994		0		0		0

		6.732		0		0		0		0.00299994		0		0		0

		7.234		0.00299994		0		0		0.00299994		0.00299994		0		0

		7.774		0.00599988		0		0		0		0		0		0

		8.354		0.00299994		0.00299994		0.00599988		0		0		0.00299994		0

		8.977		0.00299994		0		0		0		0		0		0.00299994

		9.647		0		0		0		0		0		0		0.00299994

		10.37		0		0		0		0		0.00299994		0.00299994		0

		11.14		0		0		0		0		0		0		0

		11.97		0		0		0		0		0		0		0

		12.86		0		0		0		0		0		0		0

		13.82		0		0		0		0		0		0		0

		14.86		0		0		0		0		0		0		0

		15.96		0		0		0		0		0		0		0

		17.15		0		0		0		0		0		0		0

		18.43		0		0		0		0		0		0		0

		19.81		0		0		0		0		0		0		0

		Event 1		2327		3974		2194		1731		1660		1703		1578

		Event 3		0		4		2		2		0		1		2

		Event 4		0		0		0		0		0		0		0

		Dead Time		14		25		13		10		9		10		9

		Inlet Pressure		1012.7		1012.5		1012.5		1013.1		1013.6		1013.2		1013.6

		Total Flow		4.99		4.98		5		4.97		4.99		4.99		4.97

		Sheath Flow		3.99		3.97		4		3.99		3.99		3.98		4

		Analog Input Voltage 0		0		0		0		0		0		0		0

		Analog Input Voltage 1		0		0		0		0		0		0		0

		Digital Input Level 0		0		0		0		0		0		0		0

		Digital Input Level 1		0		0		0		0		0		0		0

		Digital Input Level 2		0		0		0		0		0		0		0

		Laser Power		75		75		75		75		75		75		75

		Laser Current		85.3		85.3		85.3		85.3		85.1		85.1		84.8

		Sheath Pump Voltage		2.613		2.616		2.605		2.599		2.612		2.609		2.596

		Total Pump Voltage		3.045		3.044		3.029		3.026		3.027		3.027		3.026

		Box Temperature		35.8		35.3		35.3		35.3		35.3		35.3		34.9

		Avalanch Photo Diode Temperature		32.4		32.4		32.4		32.4		31.9		31.9		31.9

		Avalanch Photo Diode Voltage		228		228		228		227		227		227		227

		Status Flags		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000

		Median(µm)		0.61889		0.610103		0.615188		0.619894		0.609382		0.614499		0.622325

		Mean(µm)		0.780352		0.693453		0.738276		0.78829		0.745656		0.762412		0.788945

		Geo. Mean(µm)		0.701503		0.659903		0.682563		0.709258		0.685022		0.695202		0.711384

		Mode(µm)		0.542469		0.542469		0.542469		0.542469		0.542469		0.542469		0.542469

		Geo. Std. Dev.		1.45575		1.30495		1.38769		1.46896		1.4086		1.42914		1.46148

		Total Conc.(#/cm³)		19.9886		34.7363		18.6566		14.1027		13.3437		13.9617		13.1187





Air+EHD

		elevation		1		2		3		5		7		9		10

		Sample File

		Sample Time

		Density

		Stokes Correction

		Lower Channel Bound

		Upper Channel Bound

		Sample #		4		4		4		4		4		4		4

		Date		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07

		Start Time		14:51:53		14:45:33		14:40:05		14:34:41		14:20:01		14:13:43		13:56:43

		Aerodynamic Diameter		dN		dN		dN		dN		dN		dN		dN

		<0.523		10.0318		12.8367		20.0396		7.98584		2.09096		9.33881		6.75586

		0.542		0.950981		1.15498		1.44897		0.836983		0.164997		1.16098		0.947981

		0.583		0.731985		0.884982		0.99898		0.569989		0.113998		0.860983		0.623988

		0.626		0.449991		0.542989		0.683986		0.446991		0.0659987		0.635987		0.404992

		0.673		0.329993		0.422992		0.473991		0.326993		0.0389992		0.50399		0.335993

		0.723		0.218996		0.317994		0.338993		0.197996		0.0299994		0.278994		0.224996

		0.777		0.152997		0.179996		0.209996		0.116998		0.0179996		0.191996		0.149997

		0.835		0.119998		0.122998		0.149997		0.0959981		0.0149997		0.164997		0.110998

		0.898		0.104998		0.098998		0.0959981		0.0659987		0.00599988		0.0899982		0.0809984

		0.965		0.0899982		0.0569989		0.0779984		0.0419992		0		0.0839983		0.050999

		1.037		0.0569989		0.0719986		0.0569989		0.0329993		0		0.0659987		0.0539989

		1.114		0.0329993		0.0569989		0.0599988		0.0419992		0.00599988		0.0689986		0.047999

		1.197		0.0389992		0.0539989		0.0629987		0.0569989		0		0.0629987		0.0149997

		1.286		0.0419992		0.0269995		0.0389992		0.0239995		0		0.0359993		0.050999

		1.382		0.0329993		0.0449991		0.0449991		0.0299994		0		0.0599988		0.0179996

		1.486		0.0329993		0.0419992		0.0359993		0.0389992		0		0.0359993		0.0209996

		1.596		0.0359993		0.0239995		0.0389992		0.0359993		0		0.047999		0.0209996

		1.715		0.0119998		0.047999		0.0329993		0.0149997		0		0.0119998		0.0239995

		1.843		0.00899982		0.0329993		0.0299994		0.0209996		0		0.0299994		0.0179996

		1.981		0.0119998		0.0239995		0.0149997		0.0239995		0		0.0239995		0.00899982

		2.129		0.0209996		0.0149997		0.0329993		0.00599988		0		0.0119998		0.0179996

		2.288		0.00599988		0.0329993		0.0239995		0.0179996		0		0.0119998		0.00899982

		2.458		0.00899982		0.00299994		0.0149997		0.0119998		0		0.0149997		0.00899982

		2.642		0.00599988		0.00899982		0.0119998		0.0149997		0		0.0149997		0.00299994

		2.839		0.00299994		0.00899982		0.0149997		0.00599988		0		0.00299994		0.00599988

		3.051		0.0119998		0.0149997		0.0119998		0.00299994		0		0.00899982		0.00599988

		3.278		0.00299994		0.00599988		0.00599988		0.00899982		0		0.00299994		0.00299994

		3.523		0.00599988		0.00299994		0.0119998		0.00599988		0		0.00299994		0

		3.786		0.00299994		0.00599988		0.00899982		0.00299994		0		0.00599988		0.00299994

		4.068		0.00299994		0		0		0.00299994		0		0		0

		4.371		0		0.00899982		0.00299994		0.00899982		0		0		0

		4.698		0		0		0.00299994		0.00299994		0		0.0119998		0.00299994

		5.048		0		0		0		0.00299994		0		0		0.00599988

		5.425		0		0		0.00299994		0.00299994		0		0.00299994		0

		5.829		0		0.00599988		0.00299994		0.00599988		0		0.00299994		0.00299994

		6.264		0		0		0.00299994		0		0		0.00299994		0

		6.732		0		0		0.00299994		0.00299994		0		0		0

		7.234		0		0		0.00299994		0		0		0.00599988		0.00299994

		7.774		0		0		0		0.00299994		0		0.00299994		0

		8.354		0		0		0		0		0		0		0

		8.977		0		0		0.00299994		0		0		0		0

		9.647		0		0		0.00299994		0		0.00299994		0		0

		10.37		0		0		0		0		0		0		0

		11.14		0		0		0		0		0		0		0

		11.97		0		0		0		0		0		0		0

		12.86		0		0		0		0		0		0		0

		13.82		0		0		0		0		0		0		0

		14.86		0		0		0		0		0		0		0

		15.96		0		0		0		0		0		0		0

		17.15		0		0		0		0		0		0		0

		18.43		0		0		0		0		0		0		0

		19.81		0		0		0		0		0		0		0

		Event 1		1656		2037		2947		1426		396		1688		1231

		Event 3		1		0		4		1		1		0		0

		Event 4		0		0		0		0		0		0		0

		Dead Time		9		12		18		7		2		9		7

		Inlet Pressure		1012.5		1012.5		1013.6		1012.5		1013.6		1014.8		1013.6

		Total Flow		4.99		5		4.99		4.98		4.99		4.97		5

		Sheath Flow		3.99		3.98		3.99		4		3.99		3.99		4.01

		Analog Input Voltage 0		0		0		0		0		0		0		0

		Analog Input Voltage 1		0		0		0		0		0		0		0

		Digital Input Level 0		0		0		0		0		0		0		0

		Digital Input Level 1		0		0		0		0		0		0		0

		Digital Input Level 2		0		0		0		0		0		0		0

		Laser Power		75		75		75		75		75		75		75

		Laser Current		85.3		85.3		85.3		85.3		85.2		85.1		84.9

		Sheath Pump Voltage		2.613		2.616		2.603		2.615		2.616		2.603		2.596

		Total Pump Voltage		3.029		3.034		3.032		3.029		3.031		3.026		3.027

		Box Temperature		35.3		35.3		35.3		35.3		35.3		35.3		34.9

		Avalanch Photo Diode Temperature		32.4		32.4		32.4		32.4		31.9		31.9		31.9

		Avalanch Photo Diode Voltage		228		228		228		227		227		227		227

		Status Flags		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000

		Median(µm)		0.612808		0.614782		0.610129		0.620735		0.587011		0.621712		0.612374

		Mean(µm)		0.740079		0.766184		0.776269		0.809826		0.677047		0.77539		0.74825

		Geo. Mean(µm)		0.69006		0.700396		0.696656		0.716299		0.62264		0.702541		0.688439

		Mode(µm)		0.542469		0.542469		0.542469		0.542469		0.542469		0.542469		0.542469

		Geo. Std. Dev.		1.38664		1.43666		1.46206		1.50576		1.30154		1.44326		1.40783

		Total Conc.(#/cm³)		13.5597		17.1597		25.1005		11.1178		2.55295		13.8627		10.0378





Air+EHD

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0
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Vapor+EHD

		elevation		1		2		3		5		7		9		10

		Sample File

		Sample Time

		Density

		Stokes Correction

		Lower Channel Bound

		Upper Channel Bound

		Sample #		7		7		7		6		6		7		8

		Date		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07

		Start Time		14:52:53		14:46:33		14:41:05		14:35:21		14:20:41		14:14:43		13:58:03

		Aerodynamic Diameter		dN		dN		dN		dN		dN		dN		dN

		0.25		26.3875		26.5345		22.7095		8.52883		2.67295		2.17496		0.52499

		0.542		2.44195		2.36695		1.88996		0.758985		0.221996		0.170997		0.0209996

		0.583		2.00696		1.72797		1.46397		0.539989		0.200996		0.098998		0.0149997

		0.626		1.58697		1.14298		1.01998		0.308994		0.0959981		0.050999		0.00599988

		0.673		1.21198		0.761985		0.557989		0.215996		0.0629987		0.0359993		0.00299994

		0.723		1.17298		0.536989		0.395992		0.110998		0.0179996		0.0239995		0

		0.777		1.02598		0.284994		0.194996		0.0599988		0.0209996		0.0119998		0

		0.835		0.944981		0.206996		0.110998		0.0389992		0.00599988		0.00299994		0

		0.898		1.04098		0.200996		0.050999		0.00899982		0.00299994		0.00299994		0

		0.965		1.11898		0.155997		0.0329993		0.00299994		0		0		0

		1.037		1.16398		0.185996		0.0269995		0		0.00299994		0		0

		1.114		1.39797		0.149997		0.0179996		0.00299994		0		0		0

		1.197		1.31397		0.149997		0.00599988		0		0		0		0

		1.286		1.44597		0.170997		0.00299994		0		0		0		0

		1.382		1.46997		0.155997		0.00299994		0.00299994		0		0		0.00299994

		1.486		1.60197		0.167997		0.00299994		0		0		0		0

		1.596		1.74297		0.182996		0		0		0		0		0

		1.715		1.86296		0.194996		0.00299994		0		0		0		0

		1.843		2.19896		0.212996		0		0		0		0		0

		1.981		2.50495		0.242995		0.00299994		0		0		0		0

		2.129		2.86794		0.251995		0.0119998		0.00299994		0		0		0

		2.288		2.99694		0.296994		0		0		0		0		0

		2.458		3.16794		0.308994		0.0149997		0		0		0		0

		2.642		2.92494		0.281994		0.00299994		0		0		0		0

		2.839		3.11094		0.314994		0.00599988		0		0		0		0

		3.051		3.60293		0.347993		0		0.00299994		0		0		0

		3.278		3.29993		0.338993		0.00599988		0		0		0		0

		3.523		2.92494		0.212996		0.00299994		0		0		0		0

		3.786		2.69995		0.200996		0		0		0		0		0

		4.068		2.24396		0.158997		0		0		0		0		0

		4.371		2.16296		0.164997		0.00299994		0		0		0		0

		4.698		1.95296		0.104998		0		0		0		0		0

		5.048		1.39497		0.0839983		0		0		0		0		0

		5.425		1.02298		0.0569989		0.00299994		0		0		0		0

		5.829		1.10698		0.0689986		0		0		0		0		0

		6.264		0.48599		0.0329993		0		0		0		0		0

		6.732		0.230995		0.00599988		0		0		0		0		0

		7.234		0.107998		0.0209996		0		0		0		0		0

		7.774		0.101998		0.00299994		0		0		0		0		0

		8.354		0.0809984		0.00599988		0.00299994		0		0		0		0

		8.977		0.0359993		0		0		0		0		0		0

		9.647		0.0209996		0		0		0		0		0		0

		10.37		0.0119998		0		0		0		0		0		0

		11.14		0.00299994		0		0		0		0		0		0

		11.97		0		0		0		0		0		0		0

		12.86		0		0		0		0		0		0		0

		13.82		0		0		0		0		0		0		0

		14.86		0		0		0		0		0		0		0

		15.96		0		0		0		0		0		0		0

		17.15		0		0		0		0		0		0		0

		18.43		0		0		0		0		0		0		0

		19.81		0		0		0		0		0		0		0

		Event 1		4259		4476		3853		1579		482		386		94

		Event 3		15		4		4		0		0		0		0

		Event 4		0		0		0		0		0		0		0

		Dead Time		112		31		19		7		2		1		0

		Inlet Pressure		1013.2		1012.8		1012.5		1013.6		1013.8		1013.6		1013.6

		Total Flow		4.99		4.98		4.99		4.99		4.98		4.99		4.99

		Sheath Flow		4.01		3.96		3.93		3.96		3.98		3.97		3.99

		Analog Input Voltage 0		0		0		0		0		0		0		0

		Analog Input Voltage 1		0		0		0		0		0		0		0

		Digital Input Level 0		0		0		0		0		0		0		0

		Digital Input Level 1		0		0		0		0		0		0		0

		Digital Input Level 2		0		0		0		0		0		0		0

		Laser Power		75		75		75		75		75		75		75

		Laser Current		85.3		85.3		85.3		85.3		85.2		85.1		84.9

		Sheath Pump Voltage		2.617		2.613		2.613		2.614		2.617		2.607		2.596

		Total Pump Voltage		3.047		3.048		3.047		3.028		3.04		3.039		3.026

		Box Temperature		35.3		35.3		35.3		35.3		35.3		35.3		34.9

		Avalanch Photo Diode Temperature		32.4		32.4		32.4		32.4		31.9		31.9		31.9

		Avalanch Photo Diode Voltage		228		228		228		227		227		227		227

		Status Flags		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000

		Median(µm)		2.30628		0.720838		0.592213		0.583696		0.582443		0.574791		0.571102

		Mean(µm)		2.48216		1.45427		0.642774		0.611765		0.600802		0.597856		0.626275

		Geo. Mean(µm)		2.03573		1.07737		0.621266		0.603916		0.597025		0.594085		0.60702

		Mode(µm)		3.05053		0.542469		0.542469		0.542469		0.542469		0.542469		0.542469

		Geo. Std. Dev.		1.95126		2.08271		1.23152		1.15318		1.11499		1.11607		1.24824

		Total Conc.(#/cm³)		94.2041		38.9992		28.5474		10.5868		3.30593		2.57395		0.572989
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Vapor

		elevation		1		2		3		5		7		9		10

		Sample File

		Sample Time

		Density

		Stokes Correction

		Lower Channel Bound

		Upper Channel Bound

		Sample #		10		10		10		10		10		10		10

		Date		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07

		Start Time		14:53:53		14:47:33		14:42:05		14:36:41		14:22:01		14:15:43		13:58:43

		Aerodynamic Diameter		dN		dN		dN		dN		dN		dN		dN

		<0.523		4316.23		4309.44		4326.51		4376.25		4331.15		4351.61		4354.89

		0.542		10.6138		10.6138		10.7398		11.7418		10.6348		11.5978		11.5738

		0.583		11.6188		11.9578		11.9278		12.9567		12.2728		12.7827		13.1727

		0.626		13.1217		13.1397		13.0797		14.5197		13.7787		14.1267		15.0297

		0.673		14.5887		15.3087		14.9607		16.2987		15.5217		16.1397		16.8147

		0.723		17.1627		17.2377		17.6936		18.6476		17.4507		18.1886		19.0316

		0.777		18.5156		19.1426		19.4636		20.7656		19.9406		20.2346		21.4496

		0.835		20.9006		21.1106		21.4346		22.5805		21.7376		22.2326		22.9795

		0.898		22.3526		22.5835		22.9225		24.5365		23.3365		23.7475		25.0555

		0.965		23.8825		24.0535		25.0585		26.2135		24.7285		25.4485		26.3275

		1.037		24.5515		25.0225		25.4635		27.0595		25.9405		26.7325		27.7044

		1.114		26.4355		26.7655		26.6095		28.2084		27.1375		27.9114		28.8414

		1.197		27.5035		27.6804		28.1094		29.8764		28.5684		29.0994		30.3774

		1.286		29.5524		29.5824		29.7954		32.0934		30.4944		31.8144		33.0263

		1.382		31.3134		31.7334		32.3574		33.8603		33.1733		33.5453		34.7363

		1.486		33.9353		33.9143		34.1783		37.4843		34.9313		35.2703		37.4243

		1.596		36.2153		36.2273		36.8693		39.4582		37.6552		38.4562		40.1422

		1.715		39.4252		39.7702		39.3772		42.3682		39.8632		41.2312		43.5291

		1.843		42.7071		42.1222		43.4451		45.3681		44.2461		44.4291		46.4661

		1.981		45.9861		45.5151		46.3011		48.428		48.131		48.08		50.756

		2.129		49.61		49.697		50.603		51.812		50.936		51.149		54.7099

		2.288		53.4109		53.4289		53.8909		55.3189		54.6769		55.2079		57.4339

		2.458		56.3299		56.9149		57.5928		58.4988		57.8388		58.0338		61.5588

		2.642		59.1378		59.3928		59.4018		61.5828		60.2568		60.0348		64.3667

		2.839		62.1888		61.8048		62.6237		62.8487		62.6987		62.3928		66.7907

		3.051		64.8377		64.2827		64.2137		65.7857		64.5677		64.1117		69.1186

		3.278		65.5337		65.9177		65.5037		66.1937		66.7187		65.1227		71.4226

		3.523		66.7817		66.9647		66.3497		66.0707		66.1217		64.9907		71.9236

		3.786		66.3707		66.4067		66.0557		65.2187		66.8117		63.6677		72.8295

		4.068		65.4647		64.3877		64.6607		63.5507		64.1117		61.4388		71.6446

		4.371		62.6687		62.1648		60.3438		59.7438		61.4028		58.3578		68.4046

		4.698		58.6848		58.6638		56.7109		56.6179		58.0968		53.2039		63.5297

		5.048		54.8029		53.5939		52.5589		51.422		54.1159		50.363		59.5728

		5.425		51.257		49.466		48.659		47.828		50.138		46.0521		54.9229

		5.829		48.944		47.627		45.9141		46.5111		47.738		44.2461		52.067

		6.264		47.642		46.9461		44.7831		45.8571		46.8531		43.6191		52.019

		6.732		47.801		46.3341		45.2841		45.0321		47.3391		42.9861		51.596

		7.234		47.747		46.0491		44.2641		44.5671		46.6251		42.6321		51.11

		7.774		44.2341		43.1181		41.7322		42.0202		43.6971		39.3052		47.591

		8.354		38.6962		37.8532		36.3263		37.2173		38.5552		34.5503		42.4132

		8.977		31.9494		29.7684		29.0544		31.0014		31.8144		28.1094		34.3013

		9.647		25.2175		22.9195		22.0886		23.7865		24.3625		21.4166		27.4405

		10.37		18.8636		16.5597		16.1967		17.2767		18.6596		15.7587		20.0996

		11.14		13.1367		11.8978		11.6578		13.1817		13.1157		11.4898		14.9367

		11.97		9.9328		8.63983		8.37583		9.49781		9.49781		8.14784		11.0758

		12.86		6.90286		6.38687		6.06588		7.13686		7.24486		5.89188		7.90184

		13.82		4.7879		4.25691		4.35291		5.1089		5.1869		4.20592		5.71189

		14.86		3.34493		2.80794		2.94894		3.66593		3.57893		2.78094		3.97492

		15.96		2.08796		1.81796		1.73097		2.41495		2.38795		1.99196		2.63695

		17.15		1.28397		1.07698		1.15798		1.42497		1.47897		1.22698		1.55397

		18.43		0.794984		0.566989		0.608988		0.881982		0.845983		0.638987		0.878982

		19.81		0.407992		0.284994		0.353993		0.449991		0.353993		0.329993		0.386992

		Event 1		1348855		1346808		1349771		1355677		1349321		1348667		1350288

		Event 3		881875		902056		912730		878171		894261		925062		789002

		Event 4		230		236		196		192		243		223		219

		Dead Time		12615		12670		12679		12654		12660		12711		12474

		Inlet Pressure		1010.9		1009.8		1008.9		1011.3		1010.1		1010.1		1010.1

		Total Flow		4.99		4.99		5		4.98		4.97		4.99		4.99

		Sheath Flow		4.01		4		3.97		3.99		3.93		4		3.97

		Analog Input Voltage 0		0		0		0		0		0		0		0

		Analog Input Voltage 1		0		0		0		0		0		0		0

		Digital Input Level 0		0		0		0		0		0		0		0

		Digital Input Level 1		0		0		0		0		0		0		0

		Digital Input Level 2		0		0		0		0		0		0		0

		Laser Power		75		75		75		75		75		75		75

		Laser Current		85.4		85.4		85.4		85.4		85.2		85.2		85

		Sheath Pump Voltage		2.615		2.615		2.617		2.62		2.615		2.616		2.601

		Total Pump Voltage		3.067		3.066		3.063		3.065		3.065		3.061		3.049

		Box Temperature		35.3		35.3		35.3		35.3		35.3		35.3		34.9

		Avalanch Photo Diode Temperature		32.4		32.4		32.4		32.4		32.4		32.4		31.9

		Avalanch Photo Diode Voltage		228		228		228		227		227		227		227

		Status Flags		0000 0000 0000 1000		0000 0000 0000 1000		0000 0000 0000 1000		0000 0000 0000 1000		0000 0000 0000 1000		0000 0000 0000 1000		0000 0000 0000 1000

		Median(µm)		3.25338		3.20636		3.15684		3.10649		3.19322		3.06242		3.23627

		Mean(µm)		3.9467		3.8749		3.83504		3.83568		3.90589		3.76266		3.93746

		Geo. Mean(µm)		3.07482		3.02561		2.99117		2.96326		3.0312		2.91983		3.05623

		Mode(µm)		3.52269		3.52269		3.52269		3.27812		3.78552		3.27812		3.78552

		Geo. Std. Dev.		2.0912		2.08386		2.08331		2.10714		2.09876		2.09303		2.1011

		Total Conc.(#/cm³)		6037.47		6010.92		6018.36		6118.24		6068.52		6036.14		6235.25
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Sheet1

		voltage		0		2		4		6		8		10		12		14		16

		Sample Time		20		20		20		20		20		20		20		20		20

		Density		1		1		1		1		1		1		1		1		1

		Stokes Correction		off		off		off		off		off		off		off		off		off

		Lower Channel Bound		0.486968		0.486968		0.486968		0.486968		0.486968		0.486968		0.486968		0.486968		0.486968

		Upper Channel Bound		20.5353		20.5353		20.5353		20.5353		20.5353		20.5353		20.5353		20.5353		20.5353

		Sample #		1		2		2		2		2		2		3		2		1

		Date		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07		4/22/07

		Start Time		9:37:35		9:39:52		9:41:51		9:44:09		10:24:34		9:48:05		9:50:30		9:52:15		9:53:55

		Aerodynamic Diameter		dN		dN		dN		dN		dN		dN		dN		dN		dN

		0.523		4352.02		4350.78		4361.46		4355.08		4141.98		52.5409		36.5963		15.8007		8.89482

		0.542		11.1358		11.4148		11.6518		11.4868		14.2407		6.14988		3.72893		1.33497		0.731985

		0.583		12.3868		12.9237		12.7737		13.1457		15.7227		4.8809		2.68795		0.944981		0.464991

		0.626		13.9197		14.8947		14.6337		14.6667		17.8016		3.62693		1.76696		0.611988		0.239995

		0.673		15.9957		16.0947		16.1667		16.5267		20.4746		2.99694		1.08898		0.329993		0.149997

		0.723		17.9516		18.5546		18.5276		18.8576		24.1075		2.60395		0.725985		0.194996		0.0779984

		0.777		20.4656		20.5406		20.5436		21.1736		27.6024		2.50495		0.48299		0.0629987		0.0269995

		0.835		22.6795		22.9675		22.8805		23.0215		31.4034		2.31895		0.386992		0.0329993		0.0239995

		0.898		24.1675		24.3865		24.7495		24.8005		35.0633		2.61295		0.287994		0.0149997		0.0149997

		0.965		25.6345		26.2165		25.8745		26.4325		40.0972		2.63395		0.284994		0.00299994		0

		1.037		27.0715		26.9215		26.9995		27.4645		45.2781		2.61595		0.326993		0		0.00299994

		1.114		27.8754		27.9444		28.3704		29.0424		52.04		2.71795		0.272995		0.00299994		0

		1.197		29.2614		29.7114		29.8374		30.2874		59.1948		2.71195		0.233995		0.00299994		0

		1.286		30.8994		31.2354		31.7154		32.4084		67.5077		2.62195		0.254995		0.00599988		0.00299994

		1.382		33.1913		33.2273		33.7043		34.4753		77.1945		2.51995		0.245995		0.00299994		0

		1.486		36.6263		36.1523		35.9783		37.3133		88.5612		2.63995		0.218996		0		0

		1.596		38.5972		38.7472		38.2012		39.8842		104.062		2.40595		0.266995		0.00299994		0

		1.715		41.6392		41.6752		41.7682		43.0461		123.973		2.89794		0.296994		0		0

		1.843		44.7321		44.2881		45.2241		46.9131		148.611		2.91594		0.272995		0		0.00299994

		1.981		48.767		47.972		47.915		49.997		181.82		2.66995		0.275994		0		0.00299994

		2.129		52.496		51.356		51.518		54.1219		219.425		2.72695		0.233995		0		0

		2.288		55.7509		55.3099		54.9529		57.7938		246.952		2.52595		0.170997		0		0

		2.458		58.8408		58.1508		57.7608		61.3818		254.497		2.31595		0.191996		0		0

		2.642		60.9078		61.4748		61.2138		65.0747		239.776		1.71297		0.152997		0		0

		2.839		64.7207		64.2857		62.7167		67.2557		226.465		1.29897		0.143997		0		0

		3.051		65.5937		66.4967		65.6867		70.2586		229.243		1.13098		0.107998		0		0

		3.278		67.4477		66.8807		66.0287		71.1016		235.24		0.98698		0.0719986		0		0

		3.523		68.5246		66.9197		66.5237		71.7466		249.478		0.593988		0.0449991		0		0

		3.786		68.5936		65.8727		65.1857		71.2246		243.718		0.359993		0.0269995		0		0.00599988

		4.068		65.5277		64.1777		64.2227		68.2246		213.5		0.185996		0.0149997		0		0

		4.371		62.4558		60.8388		60.4758		65.2217		178.268		0.161997		0.0119998		0		0

		4.698		58.0008		56.3059		56.2189		60.9468		136.023		0.116998		0.00299994		0		0

		5.048		53.9719		51.5		50.951		56.1559		96.7571		0.0659987		0.00599988		0		0

		5.425		50.162		47.3241		47.756		51.779		64.2587		0.0179996		0		0		0

		5.829		47.618		45.4311		44.0031		49.157		45.6081		0.0299994		0		0		0

		6.264		46.4871		43.3581		44.3541		47.78		30.1104		0.0119998		0		0		0

		6.732		45.7581		42.7641		43.2741		47.768		18.9506		0		0		0		0

		7.234		45.5331		41.6842		42.4672		46.7991		13.6137		0		0		0		0

		7.774		42.0202		38.5852		38.6662		43.5231		10.5718		0		0		0		0

		8.354		36.8303		33.1313		33.9383		38.3512		7.00486		0		0		0		0

		8.977		29.9874		26.9125		27.7704		31.6134		4.07392		0		0		0		0

		9.647		23.0275		19.5836		21.1826		23.7475		2.04296		0.00299994		0		0		0

		10.37		16.7157		14.2947		15.3027		17.7956		1.08598		0		0		0		0

		11.14		11.8768		10.0768		10.7968		12.5217		0.47699		0		0		0		0

		11.97		8.56783		7.22686		7.66485		8.99382		0.227995		0		0		0		0

		12.86		6.20088		4.8419		5.89488		6.47687		0.107998		0		0		0		0

		13.82		4.55391		3.43193		3.88192		4.50891		0.0749985		0		0		0		0

		14.86		3.29093		2.42695		2.70295		3.20094		0.0359993		0		0		0		0

		15.96		2.09696		1.66797		1.71597		2.03096		0.0239995		0		0		0		0

		17.15		1.23298		0.911982		0.971981		1.03498		0.00299994		0		0		0		0

		18.43		0.719986		0.51899		0.575988		0.620988		0		0		0		0		0

		19.81		0.404992		0.263995		0.305994		0.260995		0		0		0		0		0

		52		6100.934168		6050.654077		6065.656833		6174.495663		8284.34980024		123.83449944		51.88699852		19.34962528		10.64378474

		Event 1		1349954		1349665		1352516		1349337		1270789		8361		6125		2632		1554

		Event 3		901380		932338		922250		885755		161909		75		16		3		0

		Event 4		163		146		155		117		8		0		0		0		0

		Dead Time		13004		12732		12708		12621		10951		117		39		13		7

		Inlet Pressure		1011.1		1011.3		1011.3		1010.7		1013.6		1013.8		1014.6		1014.2		1014.1

		Total Flow		5		4.98		5		4.99		4.99		4.99		4.98		4.98		4.99

		Sheath Flow		3.98		3.99		4		3.98		3.95		4		3.99		3.99		3.98

		Analog Input Voltage 0		0		0		0		0		0		0		0		0		0

		Analog Input Voltage 1		0		0		0		0		0		0		0		0		0

		Digital Input Level 0		0		0		0		0		0		0		0		0		0

		Digital Input Level 1		0		0		0		0		0		0		0		0		0

		Digital Input Level 2		0		0		0		0		0		0		0		0		0

		Laser Power		75		75		75		75		75		75		75		75		75

		Laser Current		83.3		83.3		83.3		83.3		83.6		83.3		83.3		83.3		83.4

		Sheath Pump Voltage		2.618		2.618		2.619		2.623		2.844		2.634		2.632		2.624		2.633

		Total Pump Voltage		3.066		3.046		3.047		3.047		3.046		3.027		3.045		3.046		3.046

		Box Temperature		31.9		32.4		32.4		32.4		33.4		32.9		32.9		32.4		32.9

		Avalanch Photo Diode Temperature		29		29.5		29.5		29.5		29.5		29		29		29		29

		Avalanch Photo Diode Voltage		226		226		226		226		226		226		226		226		226

		Status Flags		0000 0000 0000 1000		0000 0000 0000 1000		0000 0000 0000 1000		0000 0000 0000 1000		0000 0000 0000 1000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000		0000 0000 0000 0000

		Median(µm)		3.14138		3.05528		3.06644		3.14206		2.68924		1.15504		0.636053		0.58223		0.575571

		Mean(µm)		3.82424		3.70384		3.73737		3.81968		2.87775		1.38469		0.93178		0.602465		0.612669

		Geo. Mean(µm)		2.97727		2.89298		2.90854		2.97864		2.56396		1.18267		0.802714		0.597916		0.599283

		Mode(µm)		3.78552		3.52269		3.52269		3.52269		2.45824		0.542469		0.542469		0.542469		0.542469

		Geo. Std. Dev.		2.08726		2.07569		2.08594		2.08322		1.6546		1.74578		1.638		1.12417		1.18604

		Total Conc.(#/cm³)		6100.93		6050.66		6065.65		6174.5		7190		123.835		51.887		19.3496		10.6438
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