CONTENTS

Ll =T 07 =T =T o o o 1 (o T 1X
e Te 1= T T 07oT 3474 114 (=T 1X
TranSaCHONS S aff . .. i i e e e e i e ettt e, IX
1982 ASHRAE ANNUal MeBtiNg .. ..ottt i i i it ittt it ettt et e en e enesaraearnaenenes X
Plenary Address by P.G. Campbell . ... i i i i i i e e et et Xiv
“Effectiveness of ASHRAE" 1982-83 Presidential Theme by CW. Phillips . ... .. citit ittt i i enen XX
Summaries of Technical Sessions, Symposiums, Seminars, and FOrumMS . . ... iv i ii ittt inirr e e reaenrnnnnes xX1
TECHNICAL PAPERS
FIRST TECHNICAL SESSION

2699 Effect of Radiant Cooling Panels on Temperature Stratification (RP-260) by T. Singh and J.B. Olivieri. . . 3
2700 Determination of Temperature Profiles and Loads in a Thermally Stratified, Air-Conditioned System:

Part 1—Model Studiesby R.L. Gorton and M.M. 8assi. ... ..ottt ittt i i e it a e e 14
2701 Determination of Temperature Profiles and Loads in a Thermally Stratified, Air-Conditioned System:

Part 2— Program Description and Comparison of Computed and Measured Results by R.L. Gorton and

R - 1T T 33
2702 Investigation of a Novel Transverse Flow Fan with Secondary Inlet and Adjustable Control Vane by J.W.

Hollenberg, O.R. Walchuk, and D.E. SUIOMIUS . ... ..ot i i i i ittt it ettt 50
2703 Use of Acoustic Intensity Measurements to Evaluate the Sampling Tube Method of Measuring In-Duct

Fan Sound Power (RP-264) by J. Roland, M.J. Crocker,and M. Sandbakken . ..................cuns. 66

SECOND TECHNICAL SESSION

2704 Airflow and Multiroom Thermal Analysisby G.IN.Walton . ...ttt i it esiaenrnns 78
2705 Analysis of the Conservation Impacts of ASHRAE 80A-1980 by D.M. Hamblin and T.A. Vineyard ....... 92
2706 State-Space Method for the Calculation of Air-Conditioning Loads and the Simulation of Thermal
Behavior of the ROoOm by J. Yi .. oo i i e e ettt s et et esns 122
2707 Exploration of Air Velocity across Air-Conditioning System Dehumidifiers—an Energy Conservation
o 1= o o) U] - 142

THIRD TECHNICAL SESSION

2708 Short-Tube Refrigerant Flow Restrictors by V.C. Mei. . ..o oottt i it i et et i et enees 157
2709 Noncondensible Gases in Shell-Side Refrigerant Condensers (RP-225) by A.S. Wanniarachchi and R.L.

L2 =] o o T 170
2710 Steady State Simulation of a Single Tube-Finned Condenser Heat Exchanger by N.K. Anand and D.R.

1= T 185
2711 The Effect of Air Turbulence on the Rate of Frost Growth on a Horizontal Flat Plate by D.W. Schulte and

L o TR o T | 201
2712 Development of Air-Cooling Heat Exchangers with Rough-Surface Louvered Fins by M. ltoh, H. Kimura,

T.Tanaka, and M. MUSON . ..ot i i i i i i it e i e et et et e e e 218
2713 A Modified Jacketed Cold Storage Design by D.C. Lehmannand J.E.Ferguson .................vuun 228

\Y



2714

2715

2716
2717

2718

2719

2720

2721
2722

2723

2724
2725

2726

2727

2728

2729

2730

2731

2732

2733

2734

TO-82-1

FOURTH TECHNICAL SESSION
Optimum Control Policies to Minimize Energy Use in HVAC Systems by A. Kaya, C.S. Chen, S. Raina,

AN S, AL EXANUBT .« oottt i i e e e e e e e 235
Development of Equipment Seasonal Performance Models for Simplified Energy Analysis Methods by

T.Kusuda, T. Alereza,and L. Hovander ... ... .. it i i i et i it aenanes 249
The Proposed TC 4.7 Simplified Energy Analysis Procedure by l.Sudand T.Kusuda................. 263
Thermal Load and Computer Simulation Run-Time Comparisons Using a Research Version of DOE-2 by

R. Sullivan, S. Nozaki, and Z.0. CumMali. . .. ..ot i it i it it e e ettt e e 278
Tobacco Smoke Dilution Recommendations for Comfortable Ventilation by WW. Thayer ............ 291

FIFTH TECHNICAL SESSION
Performance Predictions of Air-to-Air Heat Pumps Using Generalized Weather Distributions by J.V.

Anderson, J.W. Mitchell, and W. A, BeCKMAN . ... ittt ittt it ettt ettt ereennnens 307
Experimental Study on the Dynamic Characteristics of a Heat Pump by N. Tanaka, G. Yamanaka, and M.
{1210 1o 1S 323
Analysis of a Rankine Cycle Air-Conditioning System by M.O. Nazerand S.M. Zubair ................ 332
A Performance Analysis of Split versus Package Type Residential Air Conditioners by W.E. Murphy and
AV AT € T [ £ T 1 1 E O 346
Adiabatic Absorption and Desorption for Improvement of Temperature-Boosting Absorption Heat
PUMPS DY G GrOSSIMAN « o ottt ettt ettt e s e ee e et ee e e e et ettt 359

SIXTH TECHNICAL SESSION

Pseudoshadows for Site Planningby RW. White. .. ... ... .o i e 368
Testing and Evaluation of Btu (Heat) Meters Used for Measuring Solar System Performance by G.R.
LU T I Yo IR O U o ¥ 1Y o' e 388
The Economic Viability of Combined Solar/Gas Systems for Residential Space Conditioning by K.D.
Hall, Jdr., S.A. Haas, and K.G. DavidSon. . ...ttt i et e et e e et et s e 402
Design of Multifamily Solar Domestic Hot Water Systems Using Recirculating Distribution by D.R.
14112 11 4T T 413
On the Design of Stratified Thermal Storage Tanks by W.D. Baines, W.W. Martin, and L.A. Sinclair . . . .. 426

SEVENTH TECHNICAL SESSION
Fire-Safe Sanctuaries: A Viable Alternative for Life Safety in High-Rise Buildings (RP-211) by R.K.

Pefley and F.C. Al BN .. ..ot et et e e e e 440
Evaluation of Corrected Effective Temperature and Index of Thermal Stress for Tropical Zones by M.A.
AR TANMAN. ..o e e e e e 457
A Questionnaire to Measure Environmental and Sensory Factors Associated with Personal Comfort
and Acceptability of Indoor Environmentsby G.Winakor. .......... .o o i i 470
An Approach to Support the Development of Absorption System Technology in Japan by K. Watanabe,
M. AKIMOtO, and 8. ORtSUKA . .. ..ttt it ittt i e ittt ettt it s 492
Woodstove Efficiency Determination Using Stack-Loss Methods: Sensitivity to Measurement Errors
and Assumed Elemental Analysisby D.R.daasma. ....... ...t e e 507
Degree-Days Method for Simplified Energy Analysis (RP-251) by R.D. Fischer, L.J. Flanigan, S.G.
Talbert, and D. Jaffe . .. .o e e e et e 522

SYMPOSIUM PAPERS
USE OF WOOD AS FUEL IN BOILERS

Combustion of Wood by K. Leppaand T.Saarmi. . . ..ottt ettt it i taen i aans 577
Wood Fuel Resources in the United Statesby J.R. Hornick . ....... ... oo i 590
Wood Fuel in Suspension Burnersby P.C.Wolle . .. .. .. i i i i it a s 597
Wood Fuel in Fluidized Bed Boilers by M.J. Virr. . ... e i e eaans 615
Conversion to Wood Fuel by O.A. SeppPanen. . .ottt it i i ettt i 622



TO-82-2

TO-82-3

TO-82-4

TO-82-5

TO-82-6

TO-82-7

TO-82-8

REFERRED ALGORITHMS AND SUBROUTINES FOR HVAC APPLICATIONS
A Plan for Establishing Computational Algorithms as ASHRAE Literature by D.W. Low and E.F. Sowell .

Simple Functional Representations for the Thermophysical Properties of Gases at Standard Pressure
o3 W IR ] - T8 -1 1 T P

An Algorithm for Modeling a Direct Expansion Air-Cooled Condensing Unit by D.C. Hittle ............

TESTING THERMAL STORAGE DEVICES WITH ELECTRICAL INPUT/THERMAL OUTPUT

An Evaluation of ASHRAE Standard 94.2 for Testing Electrically Charged Thermal Energy Storage Cen-
tral Units by M.R. Elter, C.P. Lin,and R.J.Schoenhals . . . .. ... oottt e

An Evaluation of ASHRAE Standard 94.2 for Testing Electrically Charged Thermal Energy Storage
Room-Sized Units by H.F. Kuehler, S.H. Anderson, W.R. Laster, L.W. Stevens, R.J. Schoenhals, and H.
=T €1 o T

Comparison of Domestic Olivine and European Magnesite for Electrically Charged Thermal Energy
Storage by W.R. Laster, B.M. Gay, R.J. Schoenhals,and H.Palmour, Il ................coiiin..n.

GEOTHERMAL HEATING SYSTEMS OPERATING EXPERIENCES

Design and Operating Experience of the Pagosa Springs, Colorado, Geothermal District Heating and
Distribution System by K.L. Garingand S.W. Goering .. .. ...o oottt it eieaaee

Low-Temperature Geothermal Heating Systems at Two Greenhouse Facilities by J.F. Kunze, M.V.
Hyndman, R.W. Gould, and R.IM. Wright .. ...t et e e e et

Geothermal Space and Water Heating—Haakon School District 27-1 Demonstration Project, Philip,
South Dakotaby R.J. Hengel. . ... e e

HVACIS FOR PEOPLE
Air-Velocity Fluctuations in the Occupied Zone of Ventilated Spaces by J. Thorshauge ..............

Radiant Heating and Control for Comfort during Transient Conditions by L. Berglund, R. Rascati, and
L =T Y

Personality Factors in Thermal Acceptability and Comfort by J.A. Carlton-Foss and F.H. Rohles, Jr.

Effect of Body Posture and Activity on the Thermal Insulation of Clothing: Measurements by a Movable
Thermal Manikin by B.W. Olessen, E. Sliwinska, T.L. Madsen,and P.O.Fanger......................

HVAC CONTROL PROCESS MODELING
A Simulation to Study HVAC Process Dynamics by D.E.Miller ... i,

The Dynamic Performance of a Discharge Air-Temperature System with a P-1 Controller by G. Shavit
AN S.G. Brandt. . ... o e e e e e e e e

Generalized Modeling and Simulation Software Tools for Building Systems by R. Benton, J.W. MacAr-
thur, J.K. Mahesh, and J.P. CocKroft ... ... i i i i i i e et et et e

Direct Digital Control of a Pneumatically Actuated Air-Handling Unit by W.B. May, B.A. Borresen, and
LA o T 51

PASSIVE DESIGN TOOLS AND VERIFICATION

F-Load, a Building Heating-Load Calculation Program by W.A. Beckman, J.A. Duffie, S.A. Klein, and
W M ChEI . o e e e

Evaluation of the FCHART/SLR Solar Design Process by MW.Fanning............................

DOE Passive Solar Commercial Buitdings Program: Analytical Approaches and Lessons Learned by
G.K. Hart, T.L. Kurkowski, H.T. Gordon,and R.G. Shibley . .. ...ttt e

Cooling Loads from Solar Radiation through Partially Shaded Windows, Taking Heat Storage Effect in-
10 ACCOUNE DY B. TOUOTOVIC .« oo i it i e e it e e e e e e e e e

UNITARY EQUIPMENT: TESTING, MODELING, AND ADVANCED DESIGN

Comparison of Field Performance to Steady State Performance for Two Dealer-Installed Air-to-Air Heat
Pumps by V.D. Baxter, L.A. Abbatiello,and R.E.Minturn. ....... .. ... i e e

Trends of Residential Air-Conditioning Cyclic Tests by H.V. Nguyen, V.W. Goldschmidt, $.B. Thomas,
E- T Lo N TR I - -

A Steady State Computer Simulation Model for Air-to-Air Heat Pumps by A.E. Dabiri.................
An Optimized Two-Capacity Advanced Electric Heat Pump by S.E.Veyo ... it

vii

637

645
655

679

696

77

729

737

749

753

765
776

791

809

826

839

857

875
890

908

924



TO-828 THERMAL STORAGE IN SOLARSYSTEMS

Thermally Stratified Tanks by R.L.Coleand F.O.Bellinger. ............ .ot 1005
Experience with Thermal Storage in Tanks of Stratified Water for Solar Heating and Load Management
by M.W. Wildin, M.P. Witkofsky, J.M. Noble, R.E. Hopper, and P.G. Stromberg ... ............. ... 1018
Performance of a Residential Off-Peak Electric Heating and Cooling Storage System with Solar Input
DY J E. MCCONNEI . .o oottt e e 1028
Flow Distribution Improvements in Vertical Rock Beds for Solar Energy Thermal Storage by D.E. Jones
LY Lo JNTATZ88 o Y- - XS P 1036
Congruent-Melting Phase-Change Heat Storage Materialsby G.A.Lane ........... ..., 1043

TO-82-10 IMPROVEMENTS IN ENERGY EFFICIENCY FOR REFRIGERATING EQUIPMENT

The Engineering and Manufacture of a High Efficiency, Automatic Defrost Refrigerator-Freezer by R.H.
Bohman and R.L. HarriSon. . oo vt ittt ittt it i i aa ettt aras i e ansaensaasaennnany 1053

Field Test of a High Efficiency, Automatic Defrost Refrigerator-Freezer by R.F. Topping and E.A.
RT3« 1064

Field Testing Energy-Saving Hermetic Compressors in Residential Refrigerators by R.G. Sauber and
Y T TR T o | =5 1+ IS 1074

Design and Laboratory Testing of an Unequal Parallel Multicompressor Supermarket Refrigeration

System by W.M. Toscano, M.J. Oven, D.H. Walker, E.A. Vineyard, and W.L. Cooper,Jr. .............. 1084
SOCIETY BUSINESS

Officers, Directors, Committeemen, Staff . . ... .. . i s 1103
ASHRAE Technical Committees and Task GroUpS . . ..o vt et ittt ittt i itin i tiaaeiareaanaenassanns 1106
1982-83 ASHRAE Standards Project Committees . . ... ..ottt i it i i i i ittt i 1114
ASHRAE Past MEetingS . .. oottt ittt et ittt ittt it i i it 1118
SOCIBtY ProsSidents .. ..ottt e e ia s 1119
ASHRAE HONOIS and AWardS. . .. oo i ottt ettt et ittt sa et teeaset s satannnansetasanannaneas UIPUROR 1120
ASHRAE INternational ASSOCIAtES . .. vt ittt ittt it e eneaes sttt neaean s iaaraanaasaasnasasansns 1124
In Memorium, July 198110 JUNE 1982 . . . ... it ittt ettt iiias et 1125
Index of Technical and Symposium Papers, Volume 88, Part 2 . . ... ... i i i it 127

viii



