
CONTENTS
Host Chapters .............................................................................................................................................................................xiv

Program Committee and Transactions Staff ..............................................................................................................................xiv

State of the Society by William J. Coad, 2001-2002 ASHRAE President .................................................................................xv

Technical Program Abstracts .................................................................................................................................................. xviii

TECHNICAL PAPERS

4493 A Parameter Estimation Based Model of Water-to-Water Heat Pumps for Use in Energy Calculation Programs

Hui Jin and Jeffrey D. Spitler...............................................................................................................................3

4494 A Weather Information-Based Intelligent Ice Storage Control System

W.L. Tse and Albert T.P. So ..............................................................................................................................18

4495 An Analytical Verification Test Suite for Building Fabric Models in Whole Building Energy Simulation Programs 
(RP-1052)

Simon J. Rees, Dongyi Xiao, and Jeffrey D. Spitler..........................................................................................30

4496 Optimization Method for Minimizing Annual Energy, Peak Energy Demand, and Annual Energy Cost Through Use 
of Building Thermal Storage

Tatsuo Nagai ......................................................................................................................................................43

4497 Potential Energy Savings for Conditioning Fresh Air with a Membrane-Based Energy Recovery Ventilator

Jianlei Niu and Lizhi Zhang...............................................................................................................................54

4498 Comparison of Underfloor Vs. Overhead Air Distribution Systems in an Office Building

H. Fukao, M. Oguro, M. Ichihara, and S. Tanabe..............................................................................................64

4499 Development of a Room Air Diffusion Design Guide (RP-1065)

Brian A. Rock and Dandan Zhu.........................................................................................................................77

4500 HVAC Duct System Design Using Dynamic Programming Method

Chun-Chih Ting, Wen-Liang Chen, Sih-Li Chen, Ming-Tsun Ke, and Wen-Shing Lee ..................................86

4501 Optimum Duct Design for Variable Air Volume Systems, Part 1: Problem Domain Analysis of VAV Duct Systems

Taecheol Kim, Jeffrey D. Spitler, and Ronald D. Delahoussaye .......................................................................96

4502 Optimum Duct Design for Variable Air Volume Systems, Part 2: Optimization of VAV Duct Systems

Taecheol Kim, Jeffrey D. Spitler, and Ronald D. Delahoussaye .....................................................................105

4503 A Numerical Study of Pressure Distribution and Flow Through Rigid Short-Tube Orifices

Ramadan Bassiouny and Dennis L. O’Neal.....................................................................................................128

4504 Experimental Study of Adiabatic Capillary Tubes:  Critical Flow of Refrigeration/Oil Mixtures

S.F. Yana Motta, S.L. Braga, and J.A.R. Parise ..............................................................................................134
Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.

4505 Flow Boiling of CO2 with Miscible Oil in Microchannels

Yuan Zhao, Majid Molki, Michael M. Ohadi, Francis H.R. França, and Reinhard Radermacher ..................135

4506 Flow of Refrigerant 134a Through Orifice Tubes

G.M. Singh, P.S. Hrnjak, and C.W. Bullard ....................................................................................................145

Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.



4507 In-Tube Condensation of Halogenated Refrigerants

Alberto Cavallini, Giuseppe Censi, Davide Del Col, Luca Doretti, 
Giovanni A. Longo, and  Luisa Rossetto......................................................................................................... 146

4508 A Critical Review on Studies of Volatile Organic Compound (VOC) Sorption by Building Materials (RP-1097)

Jinsong Zhang, Jianshun Zhang, Qingyan Chen, and Xudong Yang ..............................................................162

4509 A New Test Instrument and Procedure for Evaluation of Fabrics Containing Phase-Change Material

Douglas C. Hittle and Tifani L. André ............................................................................................................ 175

4510 A Proposal for the Calculation of Panel Heating and Cooling System Based on the Transfer Function Method

Lucio Laurenti, Fulvio Marcotullio, and Paolo Zazzini .................................................................................. 183

4511 A Thermal Model of Clamshell Heat Exchangers in Residential Gas Furnaces

Lei Fang, John Abraham, and Victor W. Goldschmidt ................................................................................... 202

Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.

4512 An Experimental Investigation of Turbulent Wall Jets

Zou Yue ........................................................................................................................................................... 203

4513 Application of 3C Duct Design Method in Semiconductor Factory Process Exhaust Systems

Wen-Liang Chen, Chun-Chih Ting, Huan-Ruei Shiu, Huei-Jiunn Chen, and Sih-Li Chen............................ 210

4514 ASHRAE Laboratory Design Guide

Chad B. Dorgan, Charles E. Dorgan, and Ian B.D. McIntosh.........................................................................221

4515 Base Loads (Lighting, Appliances, DHW) and the High Performance House

John K. Holton and William D. Rittelmann .................................................................................................... 232

4516 Data Processing of Large-Scale Particle Image Velocimetry Measurements Around the Human Body (RP-978)

Weiwei Jia, Byron W. Jones, Mohammad H. Hosni, and Hui Meng ..............................................................243

4517 Development of a Methodology for Baselining the Energy Use of Large Multi-Building Central Plants

Rodney Beasley, Jeff S. Haberl, W. Dan Turner, and David E. Claridge ....................................................... 251

4518 Evaluating the Performance of Building Thermal Mass Control Strategies (RP-734)

James E. Braun, Kent W. Montgomery, and Nitin Chaturvedi .......................................................................260

Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.

4519 Evaluation of Thermophysical Property Models for Foods  (RP-888)

Brian A. Fricke and Bryan R. Becker.............................................................................................................. 261

Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.

4520 Factors Affecting the Freezing of Water Flowing Inside a Circular Tube

K.Y. Qu and Y. Jiang....................................................................................................................................... 262

Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.

4521 In Situ Measurement of Ground Thermal Conductivity: A Dutch Perspective

Henk J.L. Witte, Guss J. van Gelder, and Jeffrey D. Spitler ........................................................................... 263

4522 Indoor Environmental Quality in Elderly Housing Apartment Units in Boston Metropolitan Area: Measurements and 
CFD Modeling

Philip Demokritou, Jose Valarino, John Spengler, and John Snell ................................................................. 273



4523 Interactions of Water and Energy Use in Residential Buildings, Part I: Modeling

Michael Conchilla and Moncef Krarti .............................................................................................................283

4524 Interactions of Water and Energy Use in Residential Buildings, Part II: Results

Michael Conchilla and Moncef Krarti .............................................................................................................294

4525 Investigation of Solid Adsorbents for Humidity Control in Display Cases

D. Yu, S.A. Klein, and D.T. Reindl .................................................................................................................306

4526 Laboratory and Field Testing of an Aerosol-Based Duct-Sealing Technology for Large Commercial Buildings

François R. Carrié, Ronnen M. Levinson, Tim T. Xu, Darryl J. Dickerhoff, William J. Fisk, 
Jennifer A. McWilliams, Mark P. Modera, and Duo Wang ............................................................................316

4527 Load Sharing Strategies in Multiple Compressor Refrigeration Systems

Kyle A. Manske, S.A. Klein, and D.T. Reindl.................................................................................................327

4528 Maximum Distance to Which Cogenerated Heat Can Be Economically Distributed in an Urban Community

Georgia C. Karvountzi, Nickolas J. Themelis, and Vijay Modi ......................................................................334

4529 Measurement and Simulation of the IAQ Impact of Particle Air Cleaners in a Single-Zone Building

S.J. Emmerich and S.J. Nabinger .....................................................................................................................340

Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.

4530 Measurement of the Indoor Thermal Environment Using a Radiant Temperature Sensor

Xiangyang Chen, Kazuyuki Kamimura, Atsushi Katoh, and Mayumi Miura .................................................341

4531 Numerical Study of Convective and Radiative Heat Transfer from a Window Glazing with a Venetian Blind

J. Phillips, D. Naylor, P.H. Oosthuizen, and S.J. Harrison ..............................................................................349

Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.

4532 Predicting Contaminant Removal Effectiveness of Three Air Distribution Systems by CFD Modeling

Daniel J. Hirnikel, Peter J. Lipowicz, and Raymond W. Lau ..........................................................................350

4533 Pressure Loss Data for Large Pipe Ells, Reducers, and Expansions  (RP-1034)

William J. Rahmeyer........................................................................................................................................360

4534 Pressure Loss Data for Large Pipe Tees (RP-1034)

William J. Rahmeyer and Patrick Dent............................................................................................................376

4535 Pressure Loss Coefficients for Close-Coupled Pipe Ells (RP-1035)

William J. Rahmeyer........................................................................................................................................390

4536 Responding to Thermal Sensation Complaints in Buildings

Rodney A. Martin, Clifford C. Federspiel, and David M. Auslander..............................................................407

4537 The Effectiveness of a Refrigeration System Using CO2 as a Working Fluid in the Trans-Critical Region

M. Sasaki, M. Koyatsu, C. Yoshikawa, K. Fujima, T. Mizuno, 
S. Kawai, and T. Hashizume............................................................................................................................413

4538 The London Heat Island—Surface and Air Temperature Measurements in a Park and Street Gorges

Richard Watkins, John Palmer, Maria Kolokotroni, and Paul Littlefair..........................................................419



4539 Thermal Comfort for Sedentary and Moderate Activity Levels

Louay M. Chamra, Kien Huynh, and B.K. Hodge ..........................................................................................428

4540 Validation of Coupled Airflow and Heat Transfer Routines in a Building Simulation Tool

Pekka J.T. Tuomaala, Carey J. Simonson, and Kalevi G. Piira....................................................................... 435

4541 Convective Heat Transfer from In-Tube Flow of Turbulent Supercritical Carbon Dioxide:  
Part 1—Numerical Analysis (RP-913)

Srinivas S. Pitla, Eckhard A. Groll, and Satish Ramadhyani .......................................................................... 450
Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.

4542 Convective Heat Transfer from In-Tube Cooling of Turbulent Supercritical Carbon Dioxide:  
Part 2—Experimental Data and Numerical Predictions (RP-913)

Srinivas S. Pitla, Eckhard A. Groll, and Satish Ramadhyani .......................................................................... 451
Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.

4543 A Frost-Less Heat Pump

Viung C. Mei, Ronald E. Domitrovic, Fang C. Chen, and Joe K. Kilpatrick.................................................. 452

4544 Defrost Efficiency in a No-Frost-Type Household Refrigerator

Bekir Özyurt, Hakan Karatas, Cemil Inan, Nilüfer Egrican, and Sabahattin Hocaoglu..................................460

4545 The Sensitivity of Chiller Performance to Common Faults

M.C. Comstock, J.E. Braun, and E.A. Groll.................................................................................................... 467

Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.

4546 Detection and Diagnosis of HVAC Faults via Electrical Load Monitoring

S.R. Shaw, L.K. Norford, D. Luo, and S.B. Leeb ........................................................................................... 468
Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.

4547 Demonstration of Fault Detection and Diagnosis Methods for Air-Handling Units (RP-1020)

L.K. Norford, J.A. Wright, R.A. Buswell, D. Luo, 
C.J. Klassen, and A. Suby................................................................................................................................ 469
Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.

4548 The Effects of Exhaust Air Velocity on Grease Deposition in Kitchen Exhaust Ductwork (RP-1033)

William D. Gerstler, Thomas H. Kuehn, David Y.H. Pui, and James W. Ramsey ......................................... 470

SYMPOSIUM PAPERS

AC-02-1 Air-to-Carbon Dioxide Gas Cooling Heat Exchangers

Convective Heat Transfer from In-Tube Flow of Turbulent Supercritical Carbon Dioxide:
Part 1—Numerical Analysis (RP-913)

Srinivas S. Pitla, Eckhard A. Groll, and Satish Ramadhyani

(See Technical Paper 4541, page 450)

Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.

Convective Heat Transfer from In-Tube Cooling of Turbulent Supercritical Carbon Dioxide:
Part 2—Experimental Data and Numerical Predictions (RP-913)

Srinivas S. Pitla, Eckhard A. Groll, and Satish Ramadhyani

(See Technical Paper 4542, page 451)

Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.



Compact Counterflow Gas Cooler for R-744

C.W. Bullard, J.M. Yin, and P.S. Hrnjak .........................................................................................................487

Microchannel Gas Coolers for Carbon Dioxide Air-Conditioning Systems

Srinivas Garimella............................................................................................................................................492

AC-02-2 Approaches to Evaluating Fenestration

Sensitivity Analysis of Heat Transfer from an Irradiated Window and Horizontal Louvered Blind Assembly

M.R. Collins, S.J. Harrison, P.H. Oosthuizen, and D. Naylor .........................................................................503

Solar Heat Gain Through Fenestration Systems Containing Shading: Summary of Procedures for Estimating Per-
formance from Minimal Data

Joseph H. Klems...............................................................................................................................................512

Surface Temperatures of Window Specimens: Infrared Thermography Laboratory Measurements

Brent T. Griffith, Howdy Goudey, and Dariush Arasteh .................................................................................525

AC-02-3 Backdrafting and Depressuriaztion:  Test Methods, Field Measurement, and Impact

Depressurization-Induced Backdrafting and Spillage: Assessment of Test Methods

Niren L. Nagda, Zhidong Li, Michael D. Koontz, and Satish Natarajan.........................................................539

Depressurization-Induced Backdrafting and Spillage: Implications of Results from North American Field Studies

Michael D. Koontz and Niren L. Nagda ..........................................................................................................551

Vent-Terminal Locations as Related to Air Infiltration and Indoor Air Quality

James J. Reuther and Robert J. Hemphill ........................................................................................................563

AC-02-4 Characterizing the Performance of Desiccant Systems

The Performance of a Desiccant-Based Air Conditioner in a Florida School

Jeffrey A. Miller, Andrew Lowenstein, and James R. Sand ............................................................................575

Performance Characteristics for a Desiccant System at Two Extreme Ambient Conditions

Edward A. Vineyard, James R. Sand, and David J. Durfee .............................................................................587

Developing a Standard Method of Test for Packaged, Solid-Desiccant-Based Dehumidification Systems

James R. Sand, Edward A. Vineyard, and Joseph A. Pietsch ..........................................................................597

Use of Joint-Frequency Weather Data to Determine Primary Energy Consumption of Desiccant Systems

Chun Keung “Francis” Wong, William M. Worek, and Paul L. Brillhart .......................................................608

AC-02-5 Methods and Effects of Improving Efficiency of Unitary Equipment to Meet New Energy Efficiency 
Requirements

Consumer Life-Cycle Cost Impacts of Energy-Efficiency Standards for Residential-Type Central Air Conditioners 
and Heat Pumps

Gregory Rosenquist, Peter Chan, Alex Lekov, James McMahon, and Robert Van Buskirk...........................619

A Frost-Less Heat Pump

Viung C. Mei, Ronald E. Domitrovic, Fang C. Chen, and Joe K. Kilpatrick

(See Technical Paper 4543, page 452)

Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.



Modulating Blower and Compressor Capacities for Efficient Comfort Control

Mateus A. Andrade and Clark W. Bullard....................................................................................................... 631

AC-02-6 Solutions to Low Delta-T in Primary-Secondary Pumping Systems

Degrading Chilled Water Plant Delta-T: Causes and Mitigation

Steven T. Taylor .............................................................................................................................................. 641

Chilled Water System Forensics

Kenneth R. Luther............................................................................................................................................654

How to Raise Chilled Water Temperature Differentials

Donald P. Fiorino............................................................................................................................................. 659

AC-02-7 Advances in Commercial Refrigeration

Warm Liquid Defrosting for Supermarket Refrigerated Display Cases

V.C. Mei, F.C. Chen, R.E. Domitrovic, and B.D. Braxton ............................................................................. 669

Performance and Energy Impact of Installing Glass Doors on an Open Vertical Deli/Dairy Display Case

Ramin T. Faramarzi, Bruce A. Coburn, and Rafik Sarhadian .........................................................................673

CO2 Experiences from Swedish Installations

Lennart Rolfsman ............................................................................................................................................680

AC-02-8 Results of Smoke Management Research—How to Use It

Review of CFD Analysis of Smoke Management Systems

John H. Klote ................................................................................................................................................... 687

Use of Optical Density-Based Measurements as Metrics for Smoke Detectors

James A. Milke, Jose L. Torero, and Frederick W. Mowrer ........................................................................... 699

Initial Investigations on Plenum Cable Fires (RP-1108)

Gary D. Lougheed, Cameron McCartney, and Malgosia Kanabus-Kaminska................................................ 712

Computational and Experimental Study of Smoke Flow in the Stair Shaft of a 10-Story Tower

George Hadjisophocleous, Zhuman Fu, and Gary Lougheed..........................................................................724

AC-02-9 Tools and Techniques for Calibration of Component Models

Tools and Techniques to Calibrate Electric Chiller Component Models

Mark Hydeman and Kenneth L. Gillespie, Jr. ................................................................................................. 733

Application of Component Models for Standards Development

Mark Hydeman, Steven T. Taylor, and David Winiarski................................................................................ 742

Cooling Tower—Model and Experimental Validation

Jean Lebrun and C. Aparecida Silva................................................................................................................751

An Improved Cooling Tower Algorithm for the CoolToolsTM Simulation Model

Dudley J. Benton, Charles F. Bowman, Mark Hydeman, and Paul Miller...................................................... 760



AC-02-10 Absorption/Sorption Heat Pumps and Refrigeration Systems:  Part 1

Economic Assessment of Low Firing Temperature Absorption Chiller Systems

Kevin A. Goodheart, Sanford A. Klein, and Ken Schultz ...............................................................................771

Sorption Thermodynamics

Robert Tozer.....................................................................................................................................................781

Prototype Commercial Hot Water Gas Heat Pump (CHWGHP)—Design and Performance

D.C. Erickson, G. Anand, C.B. Panchal, and M. Mattingly ............................................................................792

AC-02-11 Advances in Refrigeration Technology

Moisture Transport in Domestic Refrigerators

Cemil Inan, Nilufer Egrican, Clark Bullard, and Ty Newell ...........................................................................801

Defrost Efficiency in a No-Frost-Type Household Refrigerator

Bekir Özyurt, Hakan Karatas, Cemil Inan, Nilüfer Egrican, and Sabahattin Hocaoglu

(See Technical Paper 4544, page 460)

Impact of Different Parameters on the Energy Consumption of Domestic Refrigerators

Pradeep K. Bansal ............................................................................................................................................807

AC-02-12 HVAC Diagnostics:  Development to Implementation—Part 1

A Survey of Common Faults for Chillers

Matthew C. Comstock, James E. Braun, and Eckhard A. Groll ......................................................................819

The Sensitivity of Chiller Performance to Common Faults

M.C. Comstock; J.E. Braun, and E.A. Groll

(See Technical Paper 4545, page 467)

Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.

Practical Experiences from Developing and Implementing an Expert System Diagnostic Tool

Sabine Kaldorf and Peter Gruber .....................................................................................................................826

Monitoring HVAC Equipment Electrical Loads from a Centralized Location—Methods and Field Test Results

Dong Luo, Leslie K. Norford, Steven R. Shaw, and Steven B. Leeb ..............................................................841

Detection and Diagnosis of HVAC Faults via Electrical Load Monitoring

S.R. Shaw, L.K. Norford, D. Luo, and S.B. Leeb

(See Technical Paper 4546, page 468)

Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.

AC-02-13 Absorption/Sorption Heat Pumps and Refrigeration Systems:  Part 2

Circulation of 2-Ethyl-Hexanol in an Absorption Chiller

Kaushik Ghosh, Xinhui Zhou, and Keith E. Herold ........................................................................................861

Bubble Pump Design for Single Pressure Absorption Refrigeration Cycles

Sam V. Shelton and Susan White Stewart .......................................................................................................867

An Efficiency Comparison of Solar Cooling Schemes

Athar Syed, Graeme G. Maidment, John F. Missenden, and Robert M. Tozer ...............................................877



AC-02-14 HVAC Diagnostics:  Development to Implementation—Part 2

Performance Evaluation of a Reciprocating Chiller Using Experimental Data and Model Predictions 
for Fault Detection and Diagnosis

Natascha S. Castro ........................................................................................................................................... 889

Comparison of Three Fault Detection Methods Based on Field Data of an Air-Handling Unit

Pär Carling .......................................................................................................................................................904

Demonstration of Fault Detection and Diagnosis Methods for Air-Handling Units (RP-1020)

L.K. Norford, J.A. Wright, R.A. Buswell, D. Luo, C.J. Klaassen, and A. Suby

(See Technical Paper 4547, page 469)

Abstract only; published in the International Journal of Heating, Ventilating, Air-Conditioning and Refrigerating Research.

AC-02-15 Commercial Ground-Source Heat Pump System Challenges

Performance Analysis of U-Tube, Concentric Tube, and Standing Column Well Ground Heat Exchangers Using a 
System Simulation Approach

Cenk Yavuzturk and Andrew D. Chiasson...................................................................................................... 925

Uncertainty in the Design Length Calculation for Vertical Ground Heat Exchangers

Michel A. Bernier ............................................................................................................................................939

Ground Thermal Conductivity Testing—Controlled Site Analysis

Chad A. Martin and Stephen P. Kavanaugh .................................................................................................... 945

Development of Deemed Energy and Demand Savings for Residential Ground-Source Heat Pump Retrofits in the 
State of Texas

John A. Shonder, Patrick J. Hughes, and Jeff Thornton.................................................................................. 953

Regulations for Open-Loop Ground-Source Heat Pumps in the United States

Karen R. DenBraven........................................................................................................................................ 962

AC-02-16 Kitchen Ventilation System Performance

The Effects of Exhaust Air Velocity on Grease Deposition in Kitchen Exhaust Ductwork (RP-1033)

William D. Gerstler, Thomas H. Kuehn,  David Y.H. Pui, and James W. Ramsey

(See Technical Paper 4548, page 470)

Quantifying Kitchen Comfort Using a Thermal Mannequin

Derek W. Schrock............................................................................................................................................971

Effects of Commercial Kitchen Pressure on Exhaust System Performance

Richard Swierczyna, Donald Fisher, and Douglas Horton.............................................................................. 978

AC-02-17 Application of CFD Modeling to Indoor Airflow Design Problems

Design of a Ventilation System for an Indoor Auto-Racing Complex

Zhiqiang Zhai, Qingyan Chen,  and Paul W. Scanlon..................................................................................... 989

Design and Assessment of a Very Large-Scale CFD Industrial Ventilation Flowfield Simulation

A.J. Baker, K.L. Wong, and N.S. Winowich................................................................................................... 999

Numerical Simulation of Airflow in an Aircraft Cabin Section

Anupreet Singh, Mohammad H. Hosni, and Raymond H. Horstman ........................................................... 1005



Performance Comparison of Axial Fan and Fan-Filter Unit (FFU) Type Clean Rooms by CFD

Shih-Cheng Hu, Yew Khoh Chuah, and Shen-Chiang Huang.......................................................................1014

AC-02-18 Combined Heat and Power (CHP) Technologies for the 21st Century

The Potential of CHP Technology in Commercial Buildings—Characterizing the CHP Demonstration Building

Aristotle Marantan, Predrag Popovic, and Reinhard Radermacher ...............................................................1025

Status of Fuel Cell Systems for Combined Heat and Power Applications in Buildings (RP-1058)

Michael W. Ellis and M. Burak Gunes ..........................................................................................................1032

Evaluation of Cooling, Heating, and Power (CHP) for Office Buildings

Ali A. Jalalzadeh-Azar, Steven J. Slayzak, and Joseph P. Ryan....................................................................1045

CHP Demonstration Projects at Federal Facilities

Steven Fischer, Patrick Hughes, Steven W. Carlson, and Hugh I. Henderson ..............................................1052

AC-02-19 Thermal Storage Performance Evaluation

Evaluation of an Internal Melt Ice-on-Coil Storage Tank During Partial Charging and Discharging Cycles

Kosol Kiatreungwattana and Moncef Krarti ..................................................................................................1061

Field Monitoring and Data Validation for Evaluating the Performance of Cool Storage Systems (RP-1004)

James S. Elleson, Jeff S. Haberl, and T. Agami Reddy .................................................................................1072

Methodology Development for Determining Long-Term Performance of 
Cool Storage Systems from Short-Term Tests (RP-1004)

T. Agami Reddy, James S. Elleson, and Jeff S. Haberl .................................................................................1085

Index of Technical and Symposium Papers, Volume 108, part 1 .......................................................................................... 1105

Society Business will be published in Part 2 of ASHRAE Transactions, Volume 108.


