THERMAL INSULATION,

- MATERIALS, AND SYSTEMS
FOR ENERGY CDNSERVATION
IN THE "80s

- (Govan/Greason/McAllister, editors

l diih sTP 789 ’



THERMAL INSULATION,
MATERIALS, AND SYSTEMS
FOR ENERGY
CONSERVATION IN

THE ’80s

A conference

sponsored by ASTM

Committee C-16 on

Thermal Insulation

and DOE-ORNL

Clearwater Beach, Fla., 8-11 Dec. 1981

ASTM SPECIAL TECHNICAL PUBLICATION 789
F. A. Govan, Ziel-Blossom & Associates,

D. M. Greason, Dow Chemical USA, and

J. D. McAllister, American Electric Power
Service Corporation, editors

ASTM Publication Code Number (PCN)
04-789000-10

qHIp 1916 Race Street, Philadelphia, Pa. 19103



Copyright © by AMERICAN SOCIETY FOR TESTING AND MATERIALS 1983
Library of Congress Catalog Card Number: 82-70616

NOTE

The Society is not responsible, as a body,
for the statements and opinions
advanced in this publication.

Printed in Baltimore, Md. (a)
January 1983



Foreword

The Conference on Thermal Insulation, Materials, and Systems for Energy
Conservation in the '80s was held 8-11 December 1981 in Clearwater Beach,
Florida. ASTM Committee C-16 on Thermal Insulation sponsored the con-
ference in cooperation with the Department of Energy and Oak Ridge Na-
tional Laboratory. A list of the Conference Steering Committee and the Ses-
sion Chairmen will be found in the Introduction. F. A. Govan, Ziel-Blossom
& Associates, was Conference Chairman; J. D. McAllister, American Electric
Power Service Corporation, Conference Co-Chairman; D. M. Greason, Dow
Chemical USA, Conference Vice Chairman—Technical Program; and T. S.
Lundy, Oak Ridge National Laboratory, Conference Vice Chairman—Ar-
rangements. Messrs. Govan, Greason, and McAllister have edited this
publication.
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Introduction

Prior to the 1973-74 oil embargo the price of oil for heating and process
applications was less than 40 cents per million Btu. At the time of this con-
ference the price of the same oil is in excess of $5.00 per million Btu. When
oil and gas were an insignificant cost factor, the purchase of energy-efficient
devices, thermal insulation, and weatherproofing, as well as adequate atten-
tion to the envelope of all structures, was rarely considered seriously by either
the purchaser or the contractor. In fact, when construction budgets were in
excess of the estimates, the first thing to be removed was anything that re-
lated to energy conservation. The lowest possible price was the basic criterion
for construction. Thus almost all development efforts by equipment and
material suppliers were directed towards reducing the price of their products.
There was little incentive to invest, develop, and market anything that would
reduce the use of energy.

The embargo was our rude awakening to our dependence on imported oil
and to the fact that liquid-fuel resources are finite. Two events occurred in
the mid-1970s that, in a dramatic way, stimulated interest in energy conser-
vation and improvements in the utilization of fuels. In the first place, the
market began to develop for new or improved energy-saving products, which
resulted in manufacturers increasing their research and development efforts.
Secondly, the federal government began to finance research in order to obtain
a better understanding of the basic mechanisms of heat, moisture transfer,
energy utilization, and fuel technology. Also sponsored and encouraged were
investigations into practices that might reduce the as-installed inefficiencies
of materials and products. In addition, the federal government promulgated
rules, regulations, and tax incentives that allowed residential, commercial,
and industrial organizations to consider energy conservation a major factor
in their capital investment plans.

Since 1976 there has been a great surge in the amount of research in erergy
conservation. The results of this work, however, will only be of value if they
are made available in a practical way to those people and organizations who
can stimulate the market applications. The construction sector of the econ-
omy, being highly fragmented, does not offer a broadly based forum for the
exchange of these data. How, then, to develop a forum where the free ex-
change of the results of these multimillion dollar efforts could be presented,
discussed, and debated?

Over the last few years, with funds provided by the Department of Energy



2 THERMAL INSULATION, MATERIALS, AND SYSTEMS

and with the assistance of the American Society for Heating, Refrigerating,
and Air-Conditioning Engineers (ASHRAE), ASTM Committee C-16 on
Thermal Insulation has sponsored and organized a series of conferences and
symposia. These were primarily highly technical and sophisticated discus-
sions, however, with participation generally limited to scientists, researchers,
and product-development people. In order to reach the audience of archi-
tects, engineers, consumers, contractors, and product manufacturers who
would implement and market products, it was decided that a conference di-
rected towards this broadly based audience would be the most effective
method of disseminating the information rapidly and effectively.

A Conference Steering Committee was formed in early 1980. The represen-
tatives and their affiliations are given below.

CONFERENCE STEERING COMMITTEE

Francis A. Govan, Conference Chairman
Ziel-Blossom & Associates
Cincinnati, Ohio

John D. McAllister, Conference Co-Chairman
American Electric Power Service Corporation
New York, New York

David M. Greason, Conference Vice Chairman—Technical Program
Ted S. Lundy. Conference Vice Chairman—Arrangements

Oak Ridge National Laboratory

Oak Ridge, Tennessee

Jack F. Corey
PPG Industries—Fiberglas Division
Shelby, North Carolina

Wayne P. Ellis
H. B. Fuller Company
Spring House, Pennsylvania

Ernest C. Freeman
Department of Energy
Washington, D.C.

Stanley L. Matthews
Rockwool Industries, Inc.
Denver, Colorado

Charles M. Pelanne
Johns-Manville Research and Engineering Center
Denver, Colorado

Frank J. Powell
National Bureau of Standards
Washington, D.C.

James A. Thomas
ASTM
Philadelphia, Pennsylvania
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Oak Ridge National Laboratory Conference Staff

Bonnie S. Reesor
Conference Coordinator

Marjorie C. Matthews
Assistant Vice Chairman— Arrangements
Registration/Finance Chairman

The Conference on Thermal Insulation, Materials, and Systems for
Energy Conservation in the '80s was held 8-11 December 1981 in Clearwater
Beach, Florida. ASTM Committee C-16 sponsored the conference in
cooperation with the Department of Energy and Oak Ridge National
Laboratory. As was hoped, architects, engineers, consumers, and contrac-
tors were among the over 300 registrants, giving the forum the desired mix.
New understandings of the fundamental mechanisms of heat and moisture
transfer were presented, and the application of products that improve energy
conservation was discussed. The conference was the first to include substan-
tial data on industrial applications, an area where large savings in energy use
are possible.

The nine sessions of the conference and their chairmen are listed below.

SESSION I—Federal and State Energy Programs
Ernest C. Freeman
Department of Energy
Washington, D.C.

SESSION II—Insulation Safety and Health Issues
Jack M. Barnhart
Thermal Insulation Manufacturers’ Association
Mt. Kisco, New York

SESSION III—Economic Evaluation
R. L. Baumgardner
Rollin Incorporated
Stroudsburg, Pennsylvania

SESSION IV—Thermal Testing Apparatus
C. M. Pelanne
Johns-Manville Research and Engineering Center
Denver, Colorado

SESSION V—Field and Laboratory Testing of Building Components
E. L. Bales
Department of Energy
Washington, D.C.

SESSION VI—Convection and Air Infiltration Effects
F. J. Powell
National Bureau of Standards
Washington, D.C.
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SESSION VII—Moisture Effects
M. Hollingsworth, Jr.
Owens-Corning Fiberglas Corporation
Granville, Ohio

SESSION VIII—Materials Behavior
D. L. McFElroy
Oak Ridge National Laboratory
Oak Ridge, Tennessee

SESSION IX—Mechanical, Power, and Process Systems Insulation
W. W. Heinrich
Phillips Petroleum Company
Bartlesville, Oklahoma

Most of the papers presented at the conference are contained in this volume; in
addition, the session chairmen have provided summaries of their respective
sessions.

The session on Moisture Effects is an example of the fundamental, as well
as practical, aspects of coping with moisture movement and migration. The
paper ‘“Can Wet Roof Insulation Be Dried Out?” presents the results of field
and laboratory testing of various commercial irn situ methods of drying roof
insulations. The major conclusion of this paper is that none of the commer-
cially available methods of drying is effective in returning the insulation to its
dry values. Rather, the best solution to wet roofs seems to be to locate and re-
pair the leak areas and to replace the wet insulation. There was some inter-
esting work indicating that vacuuming the area would aid in the drying pro-
cess, but the time required would still be lengthy. The data from this paper
had an immediate effect in the marketplace: full-page ads are currently be-
ing taken out to promote certain devices and their value for ir situ drying.
Thus potential users now have information that allows them to make an ob-
jective decision.

Another purpose of presenting the results of research is to prevent the repeti-
tion of work that has already been accomplished. One paper presented work
identical to that conducted in the past and published in obscure publications.
If the previous work had been published widely in an ASTM publication, a
thorough literature search would have identified that the fundamentals had
already been examined and the researcher could have then continued to work
through to the next logical step rather than repeat the basic work that had
already been documented. In today’s economy, and with the significant reduc-
tion in research funds available from the federal government, it is absolutely
necessary that these funds be spent wisely and efficiently. It is important that
the flywheel effect of this research not be stopped because of a drying-up of
funds.

ASTM Committee C-16, as well as organizations such as ASHRAE, intend
to continue these conferences on a biannual basis in order to assure that sig-
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nificant test results and applications are made available through publication
and broad dissemination. America now recognizes the importance of energy
conservation. It is up to us workers in the field to provide the basic under-
standing, products, and tools needed for this national cause. It is time to be
positive and bold in accomplishing these ends. We believe this conference is a

major part of this effort.

F. A. Govan

Vice President of Professional Services, Ziel-
Blossom & Associates, Inc., Cincinnati,
Ohio; conference chairman and editor

D. M. Greason

Research Leader, Foam Products TS&D,
Dow Chemical USA, Granville, Ohio;
conference vice chairman - Technical

Program and editor

J. D. McAllister

Senior Mechanical Engineer, American Elec-
tric Power Service Corporation, New York,
N.Y.; conference co-chairman and editor



