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BOOK REVIEWS 

National Program for Solar Heating and Cooling of 
Buildings. ERDA 76-6, Division of Solar Energy, 
Washington DC 20545 (November 1976). 

THIS is the annual program report of the National Program 
for Solar Heating and Cooling of Buildings, as required by 
the Solar Heating and Cooling Demonstration Act of 1974, 
Public Law 93-409. The report is part of the overall Federal 
solar program described in “A National Plan for Energy 
Research, Development and Demonstration”, ERDA 76-1, 
April 1976, and “Definition Report, Solar Energy Pro- 
gram”, ERDA-49, June 1975. 

The document (84 pages) is divided into five sections and 
contains five appendices. The first three sections are 
devoted to a presentation of the ERDA activities, goals and 
objectives, and summarizing projects in the solar heating 
and cooling of buildings and program management. Section 
IV assesses in particular, the extent of barriers and 
constraints to the development of a viable solar energy 
industry and to market growth and benefits. 

Section V (46 pages) forming the bulk of the document, 
presents the major elements and key activities of the 
program plan and status. It also contains a lot of short 
information points about the program tasks and emphasis, 
development in support of demonstrations, system design 
and analysis, data collection, evaluation and dissemination, 
instrument, technical and non-technical data, building 
standards and codes, incentives, manpower and training. 

Appendix I shows a summary of the interagency 
agreement in effect including the major participants. A 
complete discussion of ERDA Federal Building Program is 
found in Appendix II. The program involves all Federal 
agencies with buildings that can utilize solar energy 
applications for hot water and space heating and cooling. 
Appendix III gives lists of residential and commercial 
demonstration projects and identifies their sites and 
locations on maps. Both lists and maps are grouped 
accordingly to status of building; federal or non-federal. In 
appendix IV, a list of the solar heating and cooling research 
and development demonstration projects funded in 
FY 1976, and grouped under: collectors, thermal storage 
heat exchangers, heat pumps, air-conditioning, system 
analysis, controls and supporting projects, Appendix V 
gives a brief review of how to obtain information on solar 
heating and cooling and program activities. 

The many tables and figures contained in this document 
may be of some interest to those engaged on residential and 
commercial applications of solar heating and cooling of 
buildings, although the reviewer feels that the document is 
intended mainly to provide interested persons with just a 
better understanding of the ERDA planned program 
actions, and if more full descriptions of the solar heating 
and cooling program, other published ERDA documen- 
tations of individual projects are needed, reference could 
be made to ERDA 76-44 “National Program Plan for 
Research and Development in Solar Heating and Cooling”. 

A-M. A. REZK 

Solar Energy in America’s Future-A Preliminary 
Assessment. DSE-115/l, Division of Solar Energy, 
ERDA, Washington DC 20545 (March 1977). 

THL~ report i104 pages) is prepared as an account of work 
sponsored by the U.S. Government, and conducted by 
Stanford Research Institute (SRI) under a contract with the 

Energy Research and Development Agency (ERDA). It 
documents a study of the social and economic implications 
of the US. solar energy program, based on the potential 
roles that solar energy technologies could have for meeting 
the nation’s energy needs over the coming years. The study 
is only based on computer simulations of different energy 
supply projections as developed by varying the input 
parameters of energy demand and costs. Only three of the 
projections are chosen to be developed into broader sort of 
scenarios, and four identified issues: economic, socioecon- 
omic, sociopolitical and environmental issues are compared 
among the three scenarios. As regards societal, only six 
major issues are synthesized from an analysis of these 
scenarios, and the evaluation of these issues and three 
scenarios from the individuals in different perceptual frames 
of references are presented in the report. 

About half of the report documents a study of solar 
energy market share, the energy scenarios, and the impacts 
and implications of these scenarios. Those who are 
interested in the solar energy future will find some points of 
interest, e.g. market analysis for solar residential water- 
heating, residential and commercial space heating, in- 
dustrial/agricultural space heating, resources and process 
cost projections, as well as some ideas about closing the 
cost gap. Also in this part of the report, the reader will find 
some sort of analysis of the environmental, economical/in- 
stitutional implications of the scenarios, stakeholder re- 
sponse to the scenarios and the solar emphasis case. The 
conclusions of the study and policy implications for solar 
energy development are given. 

The last chapter in the report deals with sources of 
uncertainty in policy analysis and with the consequent 
implications for policy. It shows, in particular, some ideas 
about the broader issues regarding energy inter-relationship 
with broader societal issues, representative views of social 
reality and the longer-term future. 

Finally, the study documented is a type of technology 
assessment; based on systematically examining the effects 
on society that may occur when a technology, such as solar 
energy utilization, is to be introduced, developed or 
delayed. In this respect, the report is undoubtedly of use as 
a research agenda of unresolved issues whose resolution is 
critical to the economic and social future of the nations, 
though the primary contribution in this report is to provide 
a framework for discourse about U.S. national energy 
future. 

A-M. R. REZK 

National Program Plan for Research and Develop- 
ment in Solar Heating and Cooling. Interim 

Report, ERDA 76-114, Division of Solar Energy, 

Washington DC (November 1976). 

THIS interim report has been prepared by the Research and 
Development Branch of the Division of Solar Energy of the 
Energy Research and Development Administration 
(ERDA), as an account of work sponsored by the United 
States Government as a national program for research and 
development in the utilization of Solar Energy for heating 
and cooling applications. The report is based on a 
thorough assessment of the present status in the use of solar 
energy for heating and cooling buildings and industrial 
process applications. Representatives from universities, 
industry and the Government took part in the preparation 
of the report. 

983 



984 Book Reviews 

The report (186 pages) is mainly intended to provide 
those engaged in the solar-energy industry, as well as other 
users, with information and components that are en- 
countered in the production of cost-effective solar-energy 
systems for heating and cooling, which involves to a great 
extent, components such as heat pumps. air-conditioner 
machines, controls, etc., that are used in conventional 
heating, ventilating and air-conditioning (HVAC) systems. 

The report is divided into three parts: Plan, Paths and 
Tasks. Part 1 of the report (the Executive Summary and 
Sections I and II) gives the overall view of the program 
plan. 

The second part is focussed on several approaches, called 
paths. (a path is simply the linking of a method of energy 
collection or rejection with a particular application), to the 
application of solar energy. This part of the report is 
divided into two sections: Section III for the solar energy 
heating and cooling buildings, and Section V for agricul- 
tural and industrial process applications. Section III 
describes ten such paths: (a) service hot water (2 paths): 
flat-plate liquid-heating collectors and flat-plate air-heating 
collectors; (b) space heating (4 paths), direct solar heating. 
solar-assisted heat pump, flat-plate air-heating collectors, 
and flat-plate liquid-heating collectors; and (c) space 
cooling (4 paths), evaporative cooling, night sky radiation, 
or cool night air without energy conditioning equipment; 
concentrating collectors with absorption or vapor com- 
pression chiller (operating at moderate temperatures); and 
flat-plate collectors with dessiccant machines for air- 
conditioning or dehumidification, These ten paths differ in 
character; some require an emphasis on materials develop- 
ment, some on system analysis and some on component 
development and testing. In Section IV, there is just a list 
and very brief discussion of eleven paths for agricultural 
and industrial process applications, but without describing 
them in detail. 

The third part of the report (4 appendices) present 
detailed information on the specific tasks that should be 
undertaken to move along any of the paths, whether in 
series or in parallel. Appendix A gives flow diagrams for the 
heating and cooling tasks. Appendix B includes brief 
descriptions of these tasks and of the non-engineering tasks. 
Approximately 275 tasks are identified and divided into five 
categories: solar collectors, thermal storage and heat 
exchange, solar air-conditioning and heat pumps, systems 
and controls, and non-engineering aspects. The importance 
of each task to a given path is indicated by a number, and 
the tasks for each path are placed in functional categories 
and arranged in sequence, giving each path a logical 
development. Appendix C lists the importance number for 
all of the solar heating and cooling engineering, while 
Appendix D indicates the importance and priority of each 
non-engineering task to the overall R &D program. The 
report emphasizes that the solar heating and cooling 10 
paths for buildings applications are to be cost effective if 
key problems can be solved. However. the report is calling 
for both information dissemination and component 
development. 

A-M. R. RFZK 

STANLEY F. GILMAN (Coordinator and Editor), Solar 
Energy Heat Pump Systems for Heating and 
Cooling Buildings. ERDA Dot. COO-2560-1, Con. 
7506130. The Pennsylvania State University (June 
1975). 

THIS document (248 pages) is the proceedings of a 
workshop on solar-energy heat-pump systems for heating 
and cooling of buildings, conducted by the Pennsylvania 
State University College of Engineering, June 1975, and 
financed by U.S. Energy Research and Development 
Administration (ERDA). The theme of the workshop is 

mainly exchange of information and ideas on solar heat- 
pump systems, designs, applications, equipment and perfor- 
mance characteristics. The document also shows public- 
utility view points on the potential of heat-pump systems, 
federal programs and future research and development 
needs. 

The proceedings contain 32 papers complete with their 
discussions and working group session reports, grouped in 
6 parts. Part 1 has 5 papers on the descriptions and 
discussions of recent solar energy heat-pump systems. Part 
II (7 papers) concerns evaluation of a solar building, design 
philosophy of a residential system, closed-loop system for 
moderate size commercial building, a turbo-compressor air- 
conditioning system and a Rankine-cycle vapour- 
compression (RC-VC) heat pump, featuring pivoting-tip 
vanes. 

In part III, 4 papers deal with compound systems: solar 
boosted and cascaded heat pumps, solar augmented air-to- 
air systems, and systems utilizing combined solar-energy 
and internal heat sources. Another 3 papers present a 
comparison of systems for a proposed building, in- 
stallations in cold climates, and energy use analysis and 
residential construction techniques. 

Part IV contains 7 papers about various heat-pump 
systems, e.g. solar systems in a commercial building. water- 
source and air-to-air systems, heating and cooling systems, 
large built-up systems, and engine-driven heat pumps. Part 
V is a group of 6 papers, half of them are studies of 
residential solar heat-pump design, solar steam-turbine 
driven heat pump, and analytical comparison of systems. 
The other 3 papers are about analytical evaluation of the 
impact of electric heating loads on utility operation, energy 
availability and the electric utility view point, and probable 
future researches and development. 

The last part presents brief reports of the working-group 
sessions; Group A reporting on heat-pump fluids and 
machine interactions, Group B on heat pump and collector 
inteiaction, Group C on heat and storage system in- 
teraction, and Group D on system modelling. 

It will be apparent that these 32 papers with their 
discussions and the enormous lists of references gathered in 
this document will be of use to researchers, consulting 
engineers, manufacturers and public utility representatives 
when concerned with design, equipment selection and 
optimum models of operation of a solar heat-pump system 
for heating and cooling of a building. 

A-M. A. R~zs 

A. A. M. SAYIGH (Editor), Solar Energy Engineer- 
ing. Academic Press, New York (1977), 506 pp. 

THIS book by a panel of 18 international contributors from 
eight different countries, is concerned with research and 
development into utilizing solar energy. As the editor has 

recognised the insufficiency of texts for scientists and 
engineers on solar energy. he based his selection of 
contributors and topics so as to provide ample information 
on all forms and topics of solar energy, thus making the 
book in the general form to serve as an international text 
book as well as a work of reference. 

The wide range of topics, scope and authority of this 
book can be sufficiently indicated by the following list of 
contents: the sun and celestial vault by Enrico Coffari; 
solar irradiance, total and spectral by Thekaekara; solar 
energy availability prediction from climatological data by 
Sayigh; heat transfer for solar-energy utilization by 
Sabbagh; liquid-fat-plate collectors, and convective heat- 
transfer effects within honeycomb structures for collectors 
by Charters; solar air-heaters and their applications by 
Kudret ; concentrating collectors by Meinel; solar pond by 
Savage; solar furnaces by Takemaro; photovoltaic con- 
version and application of solar energy in space by Backus: 


