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Foreword 

This publication, Building Applications of Heat Flux Transducers, con­
tains papers presented at the workshop on Building Applications of Heat Flow 
Sensors, which was held on 22-23 Sept. 1983, at ASTM Headquarters in Phil­
adelphia, PA. The workshop was sponsored by ASTM Committee C-16 on 
Thermal Insulation. The cochairmen of the workshop were Erv Bales, New 
Jersey Institute of Technology, Mark Bomberg, National Research Council of 
Canada, and George E. Courville, Oak Ridge National Laboratory. All three 
men also served as editors of this publication. 



Related 
ASTM Publications 

Thermal Insulation, Materials, and Systems for Energy Conservation in the 
'80s, STP 789 (1983), 04-789000-10 

Thermal Insulation Performance, STP 718 (1980), 04-718000-10 

Thermal Transmission Measurements of Insulation, STP 660 (1979), 
04-660000-10 

Heat Transmission Measurements in Thermal Insulations, STP 544 (1974), 
04-544000-10 



A Note of Appreciation 
to Reviewers 

The quality of the papers that appear m this publication reflects not only the 
obvious efforts of the authors but also the unheralded, though essential, work 
of the reviewers. On behalf of ASTM we acknowledge with appreciation their 
dedication to high professional standards and their sacrifice of time and effort. 

ASTM Committee on Publications 



ASTM Editorial Staff 

Helen P. Mahy 
Janet R. Schroeder 
Kathleen A. Greene 
William T. Benzing 



Contents 

Overview 

CALIBRATION AND ERROR ANALYSIS 

Engineermg Application of Heat Flux Sensors in Buildings—The 
Sensor and Its Behavior—HAROLD A. TRETHOWEN 9 

Heat Flux Sensor Calibration Technique—THOMAS P. BLIGH AND 

DUNCAN M. APTHORP 25 

Discussion 43 

Modeling of Heat Flux Distortion Around Heat Flux Sensors— 
DUNCAN M. APTHORP AND THOMAS P. BLIGH 45 

Discussion 64 

Calibration of Heat Flux Transducers—ROBERT D. ORLANDI, 

GREGORY D. DERDERIAN, LARRY S. SHU, AND BARRY SIADAT 65 

Research in Calibration and Application Errors of Heat Flux 
Sensors—FREDERIK VAN DER GRAAF 79 

Discussion 94 

APPLICATIONS 

Industrial Systems Testing Usuig Heat Flux Transducers— 
THOMAS E. WHITAKER 99 

Discussion 105 

Heat Flux Sensor Applications for Below-Grade Energy Studies— 
PAUL H. SHIPP 106 

Engineering Application of Heat Flux Sensors in Buildings— 
Technical Note—NIGEL ISAACS 122 



Thennal Resistance Measurements with Heat Flow Sensors— 
Application to Spray-Applied Insulation Systems— 
DONALD C. LARSON 129 

Heat Flow Sensors on Walls—What Can We Learn?— 
STEPHEN N. FLANDERS 140 

Discussion 157 

TRANSDUCERS AND MEASURING SYSTEMS 

A New Type of Heat Flowmeter for Application and Study of 
Insulation and Systems—MICHEL DEGENNE AND 

SORIN K L A R S F E L D 163 

Discussion 171 

Construction and Performance of In Situ Heat Flux Transducers— 
RAY L. H A U S E R 172 

Calculation of Thermal Conductance Based on Measurements of Heat 
Flow Rates in a Flat Roof Using Heat Flux Transducers— 
CHARLES P. HEDLIN 184 

Discussion 201 

Determining the (/-Value of a Wall from Field Measurements of 
Heat Flux and Surface Temperatures—MARK P. MODERA, 

MAX H. SHERMAN, AND ROBERT C. SONDEREGGER 203 

BIBLIOGRAPHY 

Applications of Heat Flux Transducers: A Select and Annotated 
Bibliognq>hy—MARK BOMBERG 223 

APPENDIX—WORKSHOP DISCUSSIONS 

Workshop on Industrial Applications of Heat Flux Transducers— 
R. L. HAUSER AND I. R. MUMAW 239 

Woii(shop on Laboratory Use of Heat Flux Transducers— 
F. J. POWELL AND B. G. RENNEX 245 



Wori(shop on Roof Applications of Heat Flux Transducers— 
G. E. COURVILLE AND R. ORLANDI 250 

Woikshop on Wall Applications of Heat Flow Sensors—E. L. BALES 

AND D. BURCH 252 

Workshop on Below-Grade Applications of Heat Flux Transducers— 
W. C. BROWN AND T. BLIGH 255 

INDEXES 

Subject Index 259 

Author Index 267 






