
SERl/TP-62-113 March1979 

Commercializing 
Solar Architecture 

Summary of SERI 
Architectural Planning 
Seminar, July 1978 

Gregory Franta 



Printed in the United States of America 
Available from: 
National Technical Information Service 
U.S. Department of Commerce 
5285 Port Royal Road 
Springfield, VA 22161

Price: 
Microfiche $3 .00 

Printed Copy $ 4. 50 

NOTICE 

This report was prepared as an account of work sponsored by the 
United States Government. Neither the United States nor the 

United States Department of Energy, nor any of their employees, 
nor any of their contractors, subcontractors, or their employees, 
makes any warranty, express or implied, or assumes any legal lia

bility or responsibility for the accuracy, completeness or usefulness 
of any information, apparatus, product or process disclosed, or 

represents that its use would not infringe privately owned rights. 



, 

SERI/TP-62-113 
UC CATEGORY: UC-13 

COMMERCIALIZING SOLAR ARCHITECTURE 

SUMMARY OF SERI ARCHITECTURAL 
PLANNING SEMINAR, JULY 1978 

GREGORY FRANTA 

MARCH 1979 

Solar Energy Research Institute 

1536 Cole Boulevard 
Golden, Colorado 80401 

A Division of Midwest Research Institute 

Prepared for the 
U.S. Department of Energy 
Contract No. EG · 77- C · 01-4042



$5�1'*' ______________________ 
T _P-_1--=13 

PREFACE 

This technical report, prepared by the Market Development Branch, Technology 
Commercialization Division, Solar Energy Research Institute, is a summary of 
the SERI Architectural Planning Seminar, July 1978. This report documents the 
statements and comments of the participating architects and SERI staff members 
who attended the seminar. It will be used as a planning document for the SERI 
design and construction activities. This report was prepared under U.S. 
Department of Energy Contract No. EG-77-C-01-4042, Market Development Branch 
Task No. 6203. 
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SECTION 1.0 

INTRODUCTION 

1 .1 OVERVIEW 

The design professions can assist in the acceleration of solar technology 
commercialization. The comprehensive problem-solving process of architectural 
design, coupled with appropriate solar technology input, can effectively 
impact the approximately one-third of our nation's nonrenewable energy used in 
buildings. To better understand the role of the design professional in solar 
energy, the Market Development Branch of SERI organized an informal architec
tural advisory committee and sponsored an architectural planning seminar. 
D uring the seminar various attitudinal, technical, and institutional issues 
were identified along with sugge$ted actions related to information develop
ment, acquisition, and dissemination; education and training; and demonstra
tions and design c ompetitions. 

The attitudes of architects, their clients, government officials, and de
sign/ construction professionals were considered major barriers to solar 
technology commercialization through architecture. Other potential barriers 
include technical issues related to the environment, building design and 
construction, operation and maintenance, and performance evaluation of solar 
heating and cooling of buildings (SHACOB) and general lack of technical 
awareness by architects regarding non-SHACOB technologies (wind, biomass, 
process heat, photovoltaic cells). Finally, institutional issues related to 
law and government and the solar infrastructure were identified as important. 

In response to many of these issues, it was generally hoped that SERI actions 
would allow the variety of solar data to be better understood and to present 
the information i n  a form that integrates solar technology as a part of the 
total energy-conscious design process. Suggestions were given as to the 
specific types of information that need to be developed, acquired, and dissem
inated. Education and training programs on the total energy-conscious design 
process for all design professions and their educators are needed immediately. 
Solar demonstrations were sugge?ted; however, the credibility of the existing 
federal solar demonstrations must first be established. Design competitions 
can have a good effect on professional awareness but the financial burden on 
architects must be carefully considered. Other proposed actions emphasized 
SERI involvement in the Federal Buildings Pr ogram, Domestic Policy Review, and 
the development of marketing tools. 

1.2 BACKGROUND 

The Architectural Planning Seminar was held at SERI in Golden, Colorado, on 
July 10 and 11, 1978. Practicing architects and planners were invited from 
large and small firms, solar- and nonsolar-oriented firms, and public and 
private organizations. Nine SERI staff members also participated. See 
Appendix A for a complete listing of participants' names and addresses. 

1 
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Others were invited to participate as advisory committee members and in the 

seminar. Most of those unable to attend sent comments related to issues and 

actions to the committee for inclusion in the proceedings. These people 

include: 

Jeffrey Cook, Architect and Professor; Tempe, Arizona 

James Lambeth, Architect and Professor; Fayetteville, Arkansas 

Michael Maybaum, DOE; Washington, D.C. 

Ronald Scott, DOE; Washington, D.C. 

Donald Watson, Architect and Professor; Guilford, Connecticut 

David Wright, Architect; the Sea Ranch, California 

FIGURE 1-1. SERI ARCHITECTURAL PLANNING SEMINAR 
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Information on SERI's overall mission and a paper titled, "The Architectural 
Role of SERI," ( See Appendix B) [ 1] w ere mailed to each participant and 
presented during the seminar introduction. Seminar participants also met with 
Paul Rappaport, Director of SERI, to discuss SERI' s mission. SERI staff 

members outlined related SERI involvement and led selected sessions. For 
example, a preliminary draft of the "Commercial Readiness Assessment for 

Passive Solar Heating Systems," prepared by the Passive Solar Heating Com

mercialization Task Force was discussed. A matrix of barriers and actions 
from this assessment, related to the commercialization profile for passive 

solar heating, is attached as Appendix C. 

This report is intended to document the seminar discussions on attitudinal, 

technical, and institutional issues (Sections 2.0, 3.0, 4.0 respectively) and 
the suggestions related to information development, acquisition, and dissem
ination; education and training; demonstrations and design competitions; and 

other actions ( Section 5.0). This document is not intended to present actions 
that will be implemented only by SERI. The SERI staff will evaluate the 
comments and use them as guidelines in program planning. The proceedings will 
be disseminated to other organizations (i.e., Department of Energy, Regional 
Solar Energy Centers, American Institute of Architects ) for assistance in 
their program planning. 

3 
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SECTION 2.0 

ATTITUDINAL ISSUES 

Awareness of Architects 

There is a general lack of awareness by architects regarding social, economic, 

and technical aspects of solar applications for building design. 

Proprietary Design Process Attitude 

The architectural profession's tendency to keep the core material of the 
design process proprietary in the apparent fear that competitors will use the 

innovative work hinders innovative design information transfer to other 

professionals. 

Additional Responsibility 

The architect, already overburdened with responsibility as a building de
signer, hesitates to accept the additional responsibility of solar energy 
design. 

Credibility of Information 

Because of much conflicting data, architects doubt the reliability of solar 

information and are often unwilling to "dredge" through the overload of 

information to find what they need. 

Client Skepticism 

Many architectural clients question the technical and economic feasibility of 

solar applications and, therefore, do not allow for proper consideration. The 

client may suspect the architect of trying to make more money through a more 

expensive building. Clients are particularly "mystified" by the passive 

technologies since much of the general public equates solar heating with roof

m ounted collectors. 

General E thics 

Much of the general public has neither the desire nor the knowledge to save 
energy or preserve and best utilize our natural resources through the use of 
alternate energy sources. Economics are often the basis for decisions, and 

initial cost parameters often outweigh life-cycle cost considerations. 

5 
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Image Acceptance 

The aesthetics of a solar building often vary from those of a conventional 

building, and the solar building image has not been completely accepted by the 

general public. The public views solar as "sexy," probably expensive, and 

therefore, not "sensible." 

Government Terminology 

The terminology used in the federal bureaucracy may overemphasize issues. For 

example, by publicly emphasizing the identification of commercialization 

barriers to solar technology, perceived barriers could become real ones. 

Also, the Department of Energy and others emphasize the difference between 
active and passive solar technologies. This emphasis can set up active and 

passive technologies as opposing forces, making it harder for the designer and 

client to understand an integrated solar design approach. 

Government Approach 

The primary goal of the National Solar Energy Program (Public Law 93-409) has 

been: 

• • • to stimulate the development of an industrial, commercial, 
and professional capability for the production and distribution of 
practical, competitive, and environmentally acceptable solar 

heating, cooling and hot water systems. 

With this government attitude, the goal is to stimulate a new industry through 

the sales of manufactured products, not to save energy or energy-related 

dollars. Again, the differentiation between active and passive systems 

provokes confusion as to the real goal. 

Budget for Public Buildings 

Budgets for public buildings are often based on past patterns for initial 
costs rather than life-cycle costs that include energy considerations. 

Engineers' Attitude 

The attitude of many mechanical engineers is that they should either design 

all thermal applications for buildings or accept no liability for them. hem. 

Lack of Building Industry Awareness 

Builders are often "mystified" by solar technologies. They perceive numerous 

problems with their first solar installation with regard to technical con

cerns, economics, and consumer acceptance. Furthermore, the present market 

6 
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allows 
build. 

builders to sell as many "conventional" homes as they are able to 
Therefore, they have little reason to build and sell solar homes. 

Credible Economic Information 

Credible information is lacking on economic benefits for both the designers 
and consumers, especially related to passive technologies. Passive systems 
may involve higher first costs, but it is often not the significant problem 
that may be encountered with active systems. 

7 
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SECTION 3.0 

TECHNICAL ISSUES 

3.1 ENVIRONMENTAL CONSIDERATIONS 

C limatic Data 

Specific climatic data, or information necessary to modify general climatic 
data to a specific site or microclimate, are generally unavailable. Fur
thermore, the quantity, quality, type, and form of the climatic data currently 
available are not geared to the architect's needs. 

Site-Specific Environmental C onditions 

The effect of site-specific environmental conditions on energy-conscious 
design and energy usage in buildings is not well understood. Information is 
sometimes available, but not in a form conducive to the architectural design 
process. These environmental conditions include: 

• ground water (levels and temperatures), 

• soils (thermal conductance, storage, insulation), 

• snowfall (groundcover duration, reflectance), 

• topography (effects on wind patterns), 

• insolation (daily and seasonal), 

• vegetation, and others. 

3.2 BUILDING DESIGN 

Energy Conscious De sign Knowledge 

Architects generally have a lack of awareness or certainty about the various 
solar technologies and the process of appropriate integration of energy 
aspects in programming, planning, building design, and architectural de
tailing. As a result, solar applications are often considered as "add-on" and 
not as an integral design parameter. Ar chitects have difficulty identifying 
the actual problems and have a lack of images for the final design solution. 
Problem identification is especially confusing in retrofit applications, where 
the architect may be forced to be a technologist rather than a building 
designer. In many cases, designers are primarily concerned with intangibles 
such as expression, color, texture, composition, scale, proportions, excite
ment, articulation, relationships, etc. Generally, the architect's desire to 

9 
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learn about energy-conscious design is overshadowed by technical confusion and 
a lack of understanding of design impact related to solar technology. 

Architectural Constraints 

Architectural constraints will be major technical design issues for solar
oriented buildings. Solar-oriented buildings may significantly impact archi
tectural form, shape, style, function, details, structure, aesthetics, and 
relationships. 

Design Tools 

Design tools for solar applications related to planning, building, designing, 
and architectural detailing are extremely limited. Existing data and pro
cedures are fragmented and are often more applicable to postdesign analysis 
than to predesign data or early design process. A valid energy-conscious 
design process must allow energy concepts to evolve from the architectural 
program and the environmental potentials of the site. The design tools must 
encompass natural daylighting, active/passive heating and cooling, domestic 
hot water, and other solar technologies related to building design. A frame
work to incorporate these design tools in a process and language familiar to 
architects is needed. 

Confusing and Inadequate Information 

Architects are confused by the quality, quantity, and content of solar infor
mation. Credible performance and economic data for many types of solar 
applications for various climatic regions do not exist. Furthermore, the 
terminology and format used in reference to solar data are of ten foreign to 
architects. 

Commercialization Activities 

Federal commercialization activities have not emphasized architectural solu
tions. In order to broaden the arc hi tee t' s concept images, more exposure is 
needed to architectural solutions that utilize natural lighting and passive 
solar heating and cooling, as well as integrate active heating and cooling 
applications. Also, few marketable designs, products, and systems incorporate 
architectural solutions. 

10 



3.3 BUILDING CONSTRUCTION 

Builder Knowledge 

The construction industry is generally unaware of construction techniques and 

applications of the various solar technologies. Using solar technologies 

often increases the number of contractors and builders involved, and archi

tects are placed in the role of educators. 

High First Costs 

Many solar applications included in building designs involve first costs 
higher than those for conventional building. This is more of ten an issue with 
active solar systems than with passive technology. Builders unfamiliar with 

solar systems may overestimate bids to cover anticipated problems. This "fear 
factor" results in higher construction costs. 

Low Public Building Budgets 

Construction budgets for public buildings are often based on past patterns and 
may not allow for solar applications on new projects. 

3.4 OTHER TECHNICAL ISSUES 

O peration and Maintenance 

Many architects are concerned with the operation and maintenance of building 

systems and components, especially innovative designs. Overly complex systems 
should be avoided, and emphasis should be placed on simple and low-maintenance 

designs. Although the energy-related cost savings resulting from solar 
applications can be achieved, the perceived maintenance costs can still 
destroy the project. Involving architects in the operation and maintenance of 

solar systems can afford an educational opportunity regarding economic and 

performance data and design appropriateness. 

Performance Evaluation 

Performance data for specific solar applications related to various building 
types and climatic locations are lacking. The performance of existing solar 

applications as well as new innovative designs must be evaluated and docu

mented. The lack of performance data was indicated to be one of the key 

issues hindering solar architecture commercialization. 

11 
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Knowledge of Non-SHACOB Technologies 

Architects know very little about wind usage, biomass energy, agricul
tural/industrial process heat applications, and photovoltaics. 

12 



SECTION 4.0 

INSTITUTIONAL ISSUES 

4.1 LAW AND GOVERNMENT 

National Energy Plan 

The appropriate use of solar energy in architecture has been hindered by the 

lack of a national energy plan and a federal commitment to solar utilization. 

Government Program Emphasis 

Many government programs overly encourage or demand the use of highly techni

cal solutions. The strong emphasis of these programs on the difference 

between active and passive systems sometimes results in inappropriate solar 

design solutions. Both architects and the public are confused about the 

appropriate use of active, passive, or hybrid systems. 

Solar Access 

Solar access is generally not guaranteed through conventional easements, 

covenants, zoning, or subdivision regulations. In many circumstances, guaran

teed solar access may be complicated and difficult to achieve, especially in 

retrofit applications. Administrative exceptions and nonconforming uses may 

defeat many land use planning proposals. 

Building Codes 

Building codes normally address health and safety issues and do not specifi

cal.ly define guidelines for solar installations. Therefore, they are often 

perceived to constitute a barrier to solar applications. 

Building Officials 

Building officials may be hesitant to approve solar installations through 

normal procedures, probably because solar represents a new, innovative ap

proach to providing adequate heating and cooling. In addition, the materials 

and design safety of the structure may vary considerably from those to which 

the building official is accustomed. 

13 
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4o2 SOLAR INFRASTRUCTURE 

Qualified Designers and Educators 

The lack of qualified environmental designers, planners, architects, engi
neers, and design educators is a barrier to the initial deployment of solar 
technologies. Many designers and design educators are not adequately aware of 
the design processes and options related to solar technologies. Furthermore, 
the designer must play the new role of educating the consumer about the 
advantages and disadvantages of using appropriate solar technologies. 

Consumer Knowledge 

Consumer ignorance of solar technologies is also a barrier to their initial 
deployment. Consumers are often unaware of the energy crisis, the solar 
options, the advantages and disadvantages of using solar applications, and 
procedures for maintaining the solar system(s). 

Labor Force S kills 

Accelerated commercialization of solar technologies will require more solar 
equipment installers and maintenance personnel. This is especially true for 
small-scale applications. 

Declining Solar Industry 

Many small solar industries have gone out of business because they received 
few government funds and had to absorb the costs of the inevitable learning 
mistakes made while working for private clients. 

Unions 

Problems may occur between unions and architects if an architect's specifica
tions regarding the installation of the solar system differ from the division 
of labor agreed to by the union. 

Marketing 

The marketing industry to sell and lobby for solar applications is inadequate. 
In some cases an information overload confuses designers, consumers, in
stallers, and other sectors of the solar infrastructure. Furthermore, the 
marketing goal of the Federal Government has been to stimulate an industry in 
order to sell manufactured products, not to save energy. There is no federal 
marketing effort that concentrates on meeting an existing need with the 
knowledge that control of solar energy provides the means. 

14 



Finance 

Expedient financing for solar applications is needed to facilitate the archi
tect's use of solar concepts and technologies. 

Utilities 

A penalty 
for solar 
buildings 
hours. 

may be placed on the power costs of public and regulated utilities 
buildings if power is primarily needed during peak hours. Solar 

should be designed so that backup power is used during off-peak 

15 
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SECTION 5.0 

ACTIONS 

Possible actions to be taken by many organizations were proposed and discussed 
in the workshop related to the stated attitudinal, technical, and institu
tional issues. These actions have been categorized under the headings of 
information development, acquisition, and dissemination; education and train
ing; demonstrations and design competitions; and other actions. 

5.1 INFORMATION DEVELOPMENT , ACQUISITION, AND DISSEMINATION 

• Publish outstanding solar architectural work in the architectural 
press, other professional publications, and in the general public 
media. 

• Model the sharing of the design process after the medical and 
scientific professions. (Comment: Design products may not be 
typical of the medical and scientific professions; building designs 
are not patentable.) 

• Disseminate information through the AIA Energy Notebook and other 
AIA publications. 

Give credibility to the variety of information. The information 
should demystify solar technologies, should be in a language fami
liar to architects, and should produce a standardized terminology. 

• Present information in a form that integrates the solar technologies 
as part of the total energy-conscious design process that includes 
conservation and passive and active solar applications such as 
heating, cooling, hot water, daylighting, and other solar applica
tions. (Comment: If an architect views part of the design task as 
saving nonrenewable energy and energy-related costs in a building 
design, the distinction between conservation, passive technology, 
and active systems becomes blurred and disappears.) 

• Provide reliable information to the architect for dissemination to 
the consumer. 

• Collect, document, and disseminate standard performance data on the 
various solar applications. 

• Use a variety of media (i.e. , TV, radio, newspaper, etc.) to educate 
the public on various solar aspects. 

• Develop and disseminate general description pamphlets for heating 
and cooling, wind, biomass, photovoltaic, process heat, and other 
solar technologies specifically for architects. Provide cataloges 
of equipment currently available on the market. Provide periodic 

17 



s=���-�-----------------�� 

upda t es of t he informa t i on. Don't oversel l  solar appli ca t ions t hat 
are not rea dy for market diffusion. 

Develop and compile " concept images" for archi t ects (i .e., model 
plans or design products). 

Develop and dissemina t e  guide l ines for modifica t ion of general 
c lima t i c  da t a  to mi crocl ima t es. 

P resent climatic dat a  in a more useful form for archi t ects and in a 
single t ext or manua l. 

Deve lop a microclimat e  checklist system so tha t  t he proper si te
specific dat a  can be gathered for any g iven sit e. 

Develop and compile addi t i onal climatic da t a  to meet the needs of 
solar archit ecture (i .e., ground t emperatures, nig ht sky radia t i on, 
ground wat er leve ls, g round conduct ivi t y, insolat i on, e t c.). 
P rovi de an ongoing data base. (DOE and SERI a re a lready deve loping 
a nd compi l ing much informat i on.) 

Develop programming and sit e  analysis techniques re lated to solar 
a pplica t ions and use AlA documents as a forma t and dissemina t i on 
vehicle. 

e Develop energy audit forms. 

e I dent ify and dissemi nat e  various solar re t rofi t  design t echniques 
and a ppropriateness. (Comment : Don't limit t o  just solar appl ica
t ions, but include as part of the energy-conscious design analysis.) 

Develop and dissemi na t e  design t ools tha t  include a framework of the 
e nergy-conscious design process including solar t echnologies. 

e Develop comput er, hand calcula t or, and hand me t hod programs for 
'solar designing, especially for passive t echnologi es. 

e Deve lop a be t t er framework for a l l  government solar t echnology 
t ransfer programs. 

P rovide "stamp of approval "  for t he qua l i t y  of solar l i t erature, 
e duca t ional programs, products, e t c. 

P rovide construct ion de tails for solar a pplica t ions through re gular 
publ i ca t i ons, a solar graphic standard, AlA Energy No tebook, or 
other vehicles. P rovide a handbook on assemblage of components. 

P rovide mobi le demonstra t i ons that include 
and act ive solar appl ica t i ons. (Comment: 
Lab t ha t  only demonstrates act ive syst ems.) 

18 
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Disseminat e  estimated component and system cost da t a  through con
vent i ona l cost estima t ing documents for archi t ect s  and builders. 

Assist in t he development and encourage the use of ma int enance and 
operat ors' manuals for consumers. De ve lop manual guide l i nes and 
system specifica t i ons. (Comment: The ope ra t i on and ma int enance of 
solar appli ca t i ons provide opport unit ies for engineers and archi
t ects to assist in a properly ma intained and opera t e d  building and 
t o  learn how to improve t heir next projects. However, the owne r 
a lso must bear responsibi l i t y.) 

Develop and compile performance dat a  for exist ing solar buildings. 
Package the performance da ta in usable form for the archit ect ural 
design process. 

Develop mat erials and informa t i on programs to increase financia l  
communi t ies' understanding a n d  a cce ptance o f  solar as a safe vent ure 
and i nvestment . 

P rovide a cent ra l point of rapid informa t i on dissemina t i on of a 
research na t ure as opposed t o  the HUD c learinghouse (Franklin 
Inst i t ute) which is oriented toward the nonprofessional. A news
l e t t e r  of work-i n-progress with a " t ear sheet" t o  request informa
t i on would be useful. (Comment: SERI should be the center for 
solar informa t ion dissemina t ion because SERI should be t he focus of 
a l l  solar research.) 

Develop and dissemina t e  backup mat erial for archit ect s  in order t o  
e duca t e  and se l l  consumers on energy sensit ive design. 

• Develop design manuals t o  guide archi t ects, engineers, and contrac
t ors in designing and const ruct ing bui ldings incorpora t ing solar
t he rma l and othe r  energy conserva tion e lement s int o an integra ted
t ot a l  design system.

5.2 EDUCATION AND TRAINING 

• Educa t e  archi tects, engineers, environmental designers, and planners
as to a comprehensive energy-conscious design process tha t  includes
conservat ion and passive and act ive solar applica t i ons. (Comment : 
Use "fal lout she l t er" t echnology transfer programs as a model.
Educa t i onal courses should provide some degree of ce rt ifica t ion for 
t he ri ghtfully very-nervous consumer.)

Educa t e  archi t ects to emp hasize life-cycle costs as opposed t o  
ini t ia l  costs o f  solar installations. 

P rovide educa tion programs to ident ify specific ma te ri als and system 
int e gra t ion. 

19 
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Educate trainers f or national training programs at a regional l eve l. 
(Comment: DOE may already place too much emphasis on installer 
training programs. Educate at the community col lege level.) 

• Assess the characteristics of the manpower mix that services the 
solar-re lated sector of the construction market and deve lop programs 
to mee t  the market's projected nee ds f or the various solar tech
nologies. (Comment: In some parts of the country, the market is
slack, and f irms that special ize i n  solar are goi ng out of business.
It appears that f irms should not special ize in solar but rather 
complement a HVAC ski l l  mix with solar ski lls to stay i n  business.)

Deve lop a major retrofit educational program w ith emphasi s  on 
cities. 

P rovide e ducational programs and materials f or building off i cials 
through professional associations. (Comment: Based on the ex
periences of the architects at the meeting, bui lding off icials have 
generally not deni ed solar applications). 

P rovide an updating e ducational service f or architects. 
i nf ormation on jurisdictional agreements. 

Include 

S ponsor education and training seminars in vari ous regions of the 
country, providing instruction in local approaches to solar design 
f or architects, engineers, and other buil di ng prof essionals. 
(Co.mment: SERI' s role could be twofold in this area--as a cata
l yst/ coordinator and as a convener. El iminate the overlaps and 
qual i f y  the ple thora of seminars and workshops that be wilder the 
design prof essions.) 

S ponsor a memorial, prize, or special series lecture on an annual 
basis. 

Work with design schools to assure that energy consciousness is a 
key e l ement i n  the i r  curriculum. 

5.3 DEMONSTRATION AND DESIGN COMPETITIONS 

• S ponsor solar design competitions and solar demonstrations. (Com
ment: The f inancial burden of design competitions on architects can
be great. Sponsor special programs f or students.)

• Give credibi l i ty to the existing fede ral solar demonstrations.

e S ponsor national, regi onal, and state design/bui ld competitions and 
grants. 

Provide commercial product development grants and smal l business 
l oans. 

20 
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Commi t to a widespread use of solar energy in fede ral, state, and 
l ocal public f aci l i tes. 

S ponsor regular solar design award programs. 

5.4 OTHER ACTIONS

e Provide a service to architects that helps them give credibi l ity to 
the various solar options to their publi c and private cl ients. 

Encourage public of f icials to provide adequate budgets for energy
conserving and solar-ori ented building design and construction. 
(Comment: Work with Fe deral B ui l di ng P rogram.) 

Assist in the deve lopment of national energy program plans. (Com
ment: SERI was praised by the seminar participants f or its partici
pation i n  the Domestic P ol icy Re view. The goal• should be to save 
nonrenewable e ne rgy or e ne rgy-re lated dol lars, not to se l l  manufac
tured solar products.) 

• P rovide legal assistance in the f orm of guide lines f or attorneys
that spe cialize in architectural contracts. Li abi lities need to be
clari f ie d  as to what, when, who, etc. 

P rovide legal and planning assistance to modif y  existing techniques 
(i.e., zoning, subdi vision regulations, and PUDs) i n  order to 
guarantee community access to sunl ight. Do not re ly on common law 
doctrines to e nsure access to sunlight f or speci f ic sites. P lan f or 
access by easements, restrictive covenants, and outright grants. 

Assist designers and consumers to ensure that solar homes are 
designed so that backup power is needed only during of f -peak hours. 
I t  i s  expected that state uti lity commissions and the National 
Energy Act will adopt peak-load, marginal-cost pricing structures. 

Analyze and assess standards, codes, and access related to wind 
applications. 

Deve lop marketing tools and strategies in conjunction with material 
producers (i .e., masonry, glass, etc.) f or their products as they 
are used in solar applications. (Comment: Stay responsive to the 
state-of-the-technology's dif f usion. Appeal to the higher income 
population.) 
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SECTION 6.0 

SUMMARY 

The SERI Ar c hite c tural P l anning S eminar produced a variety of comments on 
attitudi nal, tec hni cal, and institutional issues and appropriate c ommer
c ial ization actions. The attitudes among arc hitects, the i r  c lients, govern
ment officials, and othe rs in the design/construction professions we re consi
d ered major bar r i ers to the comme rc ialization of solar tec hnologies through 
archi te c ture. The major tec hni cal i ssues were related to envi ronmental 
c onsiderations, bui lding design and c onstruction, operation and maintenance, 
and performance e valuation of solar heating and cooli ng of buildings (S HACOB). 
A gene ral lac k  of te chni c al awareness by ar chitects with regard to wind usage , 
biomass energy, process heat appl ications, photovoltaic c e l ls, and othe r non
S HACOB tec hnologi es was indicated as a potential major barrier as these solar 
tec hnologi es are further i ntroduced to the mar ke tplace .  Final l y, i nstitu
tional issues related to law and gove rnment and the solar infrastructure we re 
also c onsidered impor tant. 

In response to these issues, most of the seminar discussion was on information 
d eve lopment, acquisition, and dissemination. Ge nerally, it was hoped that the 
r elated SERI programs would give credibility to solar data and present the 
i nformation in a form that integrates solar technology as part of the total 
energy-conscious d esign proc e ss. Suggestions were given about specific types 
of information that should be developed or acquired, and dissemination means. 

Ed ucation and training, demonstration and design compe ti tions, and other 
ac tions were also discussed .  Re putabl e educati on and training programs on the 
total energy-consc ious design process for al l design professions and their 
educators are needed imme d iately. Solar demonstrations on pr ivate and publi c  
buildings were discusse d a s  a means o f  commercializing solar arc hi te c ture .  
Howeve r ,  c redibi lity must b e  establ ished for both existing federal solar 
demonstrations and future d emonstrations. Pr ograms must be careful l y  and 
properly implemented in order to be successful . So lar design c ompetitions can 
have a tremendous awareness impact, but the financial burden on arc hi tects 
must be carefully considered. Solar design awards programs are less expensive 
and can have a very suc cessful impact. Other actions were discussed with an 
emphasis on SERI i nvolvement with the Fede ral Bui lding Pr ogram, Domestic 
Pol i c y  Revi ew, and the development of marketing tools. 

Don Watson submitted to the committee a pape r on "Barri ers to a Solar Bui lding 
Te chnology: Possible Innovation S trategies" [2]. Mr. Watson's proposed 
innovation me chanisms are summari zed in Figure 6 -1. 

23 



s=�·'*' --------------------T.:::.:P_-=1 1::..::::.3_ 

� 
0 

·.-< ..., "' () '0 
Q.J 1-'-' (Jl "' 
c Q.J '0 1: 
1- 1- � � "' 

Cl< :::> "' 0 1-
'0 '-' ·.-< b!) 

(Jl Q.J "' .w (Jl 0 '.::! () "' Q.J 1-

"be 0 >, w N (Jl w Cl< 
1- .w t..? ·.-< 1- u ..c ·-< Cl< � :::> "' E ;:l � () >, 

....l 0:: "' w ..... ·.-< "' 0 1- () 
;:;:; .w 1- ....l "' .w ..c u ,... "' "' "' >, (Jl 1- 5 ;:l 0. "' Cl< Q.J () ::> ,... 1- Q.J "' � c ....l ;>, w (Jl 0 ,... z "' ,... ::;: z "' .w u Q.J :> 
u 1-< .w ::.: ::E:: 1- (Jl !)J) ·.-< u 0:: '0 
w < Q.J E E C.J.-< c (Jl < < ,... 0:: ·.-< 1- 1- z c .w Q.J ·.-< 1- .w 
1-< ,... 1- 0 0 t..? !)J) ::>-o c Q.J w Q.J ..... ::c "' 0. .... 4-< H ·.-< 0. 0 -ri :> t..? � "' 
u z 0 ·.-< ·.-< "' (Jl E::E:: "' ·.-< ::r; 1- () 
,:>: c 1- E ;§ w Q.J c 1- c "'"' "' 0 
< u Cl< 0 c; c .... ::> H ::E:: ....l 

I. PRODUCTION/MARKETING 
a. Volume Production 
b. Demonstration 
c. Tooling /Packaging 
d. Financing 

II. DESIGN PPACTICE 
a. Image Acceptance 
b. Design Knowledge 
c. Architectural 

Constraints 

III. ENERGY COST ANALYSIS 
a. Life Cycle Cost 
b. Net Energy Estimate 

IV. PROTOTYPE TESTING 
a. User Testing 

( b. Full Scale Test 

( c. Hodel Experiment 

v. TECHNICAL RESEARCH 
( a. Experiment Development 

b. Conceptual Development 

Figure 6- l. PROPOSED INNOVATIVE MECHANISMS
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This document presents the issues and actions as discussed at the seminar and 
does not attempt to define SERI a rchitectural program plans. The document 
will be used as background material and as guidelines for appropriate SERI 
program planning. The seminar did not attempt to rank the importance of the 
issues and actions. I t  is anticipated that a consensus ranking of current 
issues and actions will be part of future seminars and correspondence with the 
a rchitectural advisory committee. P rogram planning advice will also be 
solicited from other construction and design professionals (i.e. , builders, 
l and use planners, environmental designers, enginee rs, building inspectors, 
e tc.). This document wil l be used with other similar documents related to 
commercialization planning to de velop SERI design and construction activities. 

A new era of architecture that will emphasize responsible energy-conscious 
design is possible by the turn of the century. The opportunities are tremen
dous to provide this new architectura l a pproach with appropriate ene rgy 
technologies. SERI's plans are intended to reflect the diverse and changing 
a ttitudes and design approaches in its market deve lopment activities. Through 
comprehensive and flexible program planning, SERI can provi�e major assistance 
in the comme rcial ization goal of accelerated utilization of appropriate solar 
e nergy technologies through the design professions. Support from the entire 
solar infrastructure, primarily the private sector, is needed to assure 
commercial ization of a l l  appropriate solar energy technologies. The SERI 
Architectura l P lanning Seminar was part of the program planning process in 
order to better understand the issues and actions related to the commer
cialization of solar-oriented architecture. 
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APPEND IX B 

THE ARCHITECTURAL ROLE OF SERI 

Gregory Franta, AIA 
Senior Architectural Specialist 

Solar Energy Research Institute 
Golden, Colorado 

ABSTRACT 

The Solar Energy Research Institute {SERI) 
i ntends to assist in the acceleration of solar 
technology ccmrnerci a 1 i zati on through the design 
p rofession. The solar architectural market 
development role is to continuously identify the 
p roblems and irrplement appropriate programs to 
m itigate these problems. At present, these 
p roblems and barriers are in the area of
e ffective technology transfer and attitudinal, 
1 egal , governmental, and institutional barriers. 
A s  a result of the problem identification 
activities, SERI can properly plan and irr.plement 
effective technology transfer programs, education 
and training seminars, and other market 
development activities that will productively 
a ccelerate the cor.mercialization of solar 
t echnologies through the design profession. 

1. HlTROOUCTIOH: THE PROBLEMS 

There are a number of problems harr.pedng the 
rapid diffusion of solar energy technologies 
through the design profession of the solar 
infrastructure. These problems are primarily 
related to the effectiveness of technology 
transfer activities and attitudinal, legal, 
governrrn:!ntal, and institutional barriers. These 
car.mercialization problems apply to many solar 
technologies, but the principal architectural 
concern. at this time is the solar heating and 
cooling of buildings (SHACO:i). SERl's 
architectural role is to identify these problems, 
a continuous process, in order to p repare and 
i rnp 1 ement program p 1 ans that can mi ti gate the 
various problems. The intent is to induce an 
accelerated utilization of appropriate solar 
energy technologies through the design 
profession. 

One of the major problems in solar designing is 
the 1 acl: of awareness of the appropriate design 
process and of current design tools by many 
architects, engineers, planners, and 
environmental designers. The appropriate process 
and tools for designing solar-oriented buildings, 
bath active and passive, are being deve 1 oped by
various designers throughout the United States. 
However, these are being developed by relatively 
few designers and the technology transfer is 
1 imi ted. More appropriate information needs to 
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be comp iled, edited, reproduced, and disseminated 
to other designers. 

It is a s 1 ow process to effectively change the 
standard practice of architecture and the 
acceptability of new aesthetics. In 1973, 
William Ewald of the Hict�est Research Institute 
estimated that, "On the average, technological 
change (in construction)'requires 17 years frcm 
first co;;-rnercial use to general acceptance as 
standard, state-of-art option or practice (l).a 
Sore� technology transfer programs, governRental
and private, have been highly successful; but the 
total i;;:pact has been minimal on the total 
building profession. The profession is huge, and 
a number of good progra�s are needed in order to 
effectively accelerate the commercialization 
process of solar technologies. In the United 
States, there are approximately 60,CGO 1 icensed 
architects and 150,000 horr.e builders. In 
addition, there are hundreds of thousands of 
engineers, planners, nonresidential builders, and 
building regulators that :rust have proper data 
and education in order to make intelligent 
decisions regarding solar energy applications. 

Tne role of the architect in the lo� term can 
play an important factor in reducing our national 
energy demands. Approxir..ately one-t."tird of our 
nation's nonrenewable energy use is for 
buildings, with approximately 22% used for space 
and water heating [2]. Ho·.-�ever, architects are 
lir.1ited in their direct irr.pact on residential 
construction. According to unpublished 1976 data 
of the !lational Association of Horne Builders 
UIAH3), cnly about 10� of their nearly 100,000 
r.1er.1bers have architects or designers on staff and 
45� retain architects on a fee basis for certain 
projects; but architects can also have a 
significant indirect impact due to the fact that 
many of the remaining builders who do not retain 
architects often purchase plans designed by 
architects of model homes through r.1agazines and 
other sources. This would indicate that the 
majority of home designs in the United States are 
arc hi tect-del"'i ved, directly or i ndi r<!ctly. 
Nonetheless, the primary practice of architecture 
by the large firms in the United States is for 
nonresidential uses. For example. Skidrr.ore, 
Owings and Merrill, an architectural firm in 
Chicago with nearly 800 prof.:ssionals on staff. 
provides approximately 95� nonresidential 
services (coH·.mercial, educational, medical, etc.} 
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and only 5':. residential [3]. This is somewhat 
typical of many large architectural fir.ns in the 
United States. 

According to Robert Balivet, AIA, architects rrust 
face five basic problems in the energy dilemma: 

1. Pub 1 i c image. 

2. Education of selves and consultants.

3. Education of clients regarding the cost
benefits of architectural services. 

4. Self-images as designers of �buildings. 

5. Contracting building and research services 
[4]. 

The attitudinal barrier of "public image" of the 
architect is a major stumbling block. Architects 
are often not directly considered in the home 
designing process of many average American ho� 
buyers. Architects are thought to have costly 
and "far-out" solutions. Construction costs are 
already high and rising steadily with the average 
U.S. home in 1977 costing S45,000 according to 
NAH3. This attitudinal barrier prevails even of 
the leading energy-conscious architects. In a 
recent survey, Robert Salivet, AlA, asked energy
conscious architects their response to public 
requests regarding more energy infon1aticn on 
subjects that the firm was knO'..n to have 
expertise. The genera 1 reply was,
requests were referred to �UD's Solar Infor.nation 
Center - which was considered a disaster (5]!" 
The attitudinal barrier of architects the�selves 
may also be a major constraint. Philip Johnson, 
FAIA, is a world-renown architect (of nonsolar 
oriented buildings) and winner of the 1978 AIA 
Gold l·ledal Award. r�r. Johnson was recently asl<ed 
when he would start including solar applications 
in his design process. His response was, " • • •

only after all of the other architects do (5]." 
Another leading architect, John Di nkeloo, was 
quoted during the judging of the 1977 Progressive 
Architecture Awards Program as saying, "I'll be 
glad when 10 years ha·te passed, and everybody has 
gotten off th-is solar kick. They'll find out
what a bunch of bologna it is, and get back to 
work (7]." The attitudinal barriers of leading 
architects may be a much more serious proble:n 
than many people care to admit. 

Additudinal barriers by the architect may exist 
due to the lack of awareness of the seriousness 
of the energy dilemma and of the solar design 
process and tools, as well as exposure to 
existing e�amples of poorly performing and/or 
costly solar-oriented buildings. The attitudes 
of many designers, builders, consumers, and 
others in the construction-related industries 
compound the problems that hamper or ha 1 t the 
technology commercialization of active, passive, 
and hybrid solar systems. If the designer is 
aware of the appropriate design process, he or 
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she may encounter resistance for use of a passive 
or hybrid system from builders who do not 
understand the syster.ts and who are not convinced 
of the systems' potential, and from consumers who 
are unwilling to alter l i fe-s ty1 es necessary for 
some systems or are not convinced of the econo�ic 
and energy payback. In these cases, the designer 
must be capable of educating the builders, 
designers, and others. 

Leg a 1, governmenta 1 ,  and institutional barriers
are also common problems that the solar designer 
will encounter. In some cases, buil di" ng codes 
and zoning regulations will not allow proper 
design flexibility in order to adequately utilize
solar applications. For example, a county zoning 
regulation in Colorado does not allow for 
underground structures, even if the safety 
requirements of the building code were met. This 
restricts the use of passive solar dwellings 
where the north, east, and west exposures are 
totally or primarily underground. Other zoning 
regulations and subdivision standards may
restrict the use of active systems and may be 
purely based on aesthetics. Financial 
institutions may have lending standards that also 
restrict or li�it the use of nonconventional 
heating and cooling systems.

These problems must be further defined and 
understood in order for proper national program 
planning that results in the responsible energy
conscious design of buildings by the majority of 
architects. As Balivet summarizes it, "The 
greatest danger is that architects m.'!y abandon
their responsibilities to the general public to 
others far less Gualified [8]!" 

2. SOL�R ENERGY RESEARCH I�STITUTE (SERI)

The Solar Energy Research Institute (SERI) was 
mandated b.y Congress as a part of the So 1 ar
Energy Research, Development, and Demonstration 
Act of 1974. SERI's primary mission is to. 
function as the U.S. Depar��ent of Energy's lead 
institution for solar energy research, 
development, and demonstration. SERI formally 
opened on July 5, 1977, in Golden, Colorado, and 
is managed by the Miewest Research Institute. In 
June 1978, SERI er.:ployed about 300 s taff
personnel. SERI should stabilize in the early 
1980s with 600 to 800 staff members. 

SERI has developed an organizational structure 
consisting of four main operating divisions and 
one support division: Research; Information, 
Education, and International Programs; Analysis 
and Assessment; Technology Commercialization; and 
Ad::tinistrative and Technical Services. The 
diffusion of solar technologies through 
architecture falls in the Technology 
Commercialization Division (TCD). TCD maintains 
extensive co�Jnication links with all sectors of 
the solar community and assesses the market 
readiness of each ·so 1 ar techno 1 ogy. This
division collects and distributes information on 
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materials, markets, standards, regulatory 
requirements, business risks, market barriers and 
constraints, and consumer attitudes. 

Technology corrmercial ization is the dynamic 
process of developing a heal thy, growing, and 
self-sustaining private solar industry based upon 
a particular field of technology. It deals with 
both supply of, and demand for, solar products 
and services and is the deliberately stirrulated 
movement of the technology from research and 
development, through economics verification and 
demonstration into production, and finally into 
the consumer marketplace. The objective of 
SERI's Market Development Branch in the 
Technology Commercialization Division is to 
define, through a continuing dialogue with 
industry and the user corrmunities, those barriers 
and economic doubts which inhibit the growth of 
the solar market and to participate in the 
resolution of those issues. Further, the 
association of the Market Development specialists 
with the various elements of the solar and 
consumer communities provides viable channels for 
the solar advocacy function of SERI. 

3. MARKET DEVELOP1�E�JT OF SOLAR ARCHITECTURE: 

The SERI Market Development Branch serves as an 
interface bet·;�een the research, analysis, 
education, and evaluation activities of SERI and 
the solar infrastructure. The staff specialists, 
in constant comw.unication with those who 
influence policy and those who r.1ake decisions 
relative to solar utilization, provide feedback 
from the various so 1 a r user communities for the 
planning of the scientific, engineering, and 
analytical programs of SERI and DOE. The Market 
Development Branch specialists are responsible 
for maintaining working relationships with the 
following user co�nities of the solar 
infrastructure: La•;� and Government; Finance; 
Design and Architecture; Equipment �·tanufacturers; 
Small Business; Labor; Development and 
Construction; Distribution, Maintenance, and 
Service; Public Institutions; Utilities; and 
Consumers. 

The basic func�ion of the Archi:ectural 
Specialist is to establish and maintain a 
dialogue with the architectural profession. The 
purposes are to understand the current attitudes 
and prob 1 ems, to identify the key 1 eaders and 
pol icymakers, to encourage a positive attitude 
toward the solar technologies, and to bring the 
resources of SERI to the resolution of barriers 
in the implementation of those technologies. 

The market development architectural activities 
will be primarily concerned with the architects 
and architectural firms that are responsible for 
the majority of new and retrofit designs of 
residential, commercial, institutional, 
industrial, and agricultural buildings. At 
present, the solar heating· and cooling of 
buildings (SHACOS) is the principal architectural 
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conc•r�. SHACOS is we11-introduced into the 
mar'<e:�lace and now needs to be appropriately 
diffused into the architectural profession. 
SH.!.COB includes active, passive, and hybrid 
systems. The advance!71ent of other solar 
technologies, i.e., wind, biomass, photovoltaics, 
and process heat, are being carefully observed as 
to the implications with the architectural 
profession. 

Other specific elements of the architectural 
activities will have a special emphasis. For 
exa"'Ple, the problems and planning of large urban 
areas will have an important role. There are 25 
cities in the United States that hav� a metro
area population of over one million people, which 
is deserving of special attention. Retrofit 
applications will be emphasized because of the 
fact that new construction will only have .long

term impact, and retrofit applications are often 
more difficult and could provide significant 
short-term ic.pact if properly implemented. Mobil 
or modular homes deserve special note due to the 
fact that, in 1970, 16� to 34� of all new single
family construction was for mobile and modular 
homes. Passive technology will also be focused 
upon due to the unique architectural design 
character of the syste!Tl'5. Passive systems are 
unique enough to have a separate branch in the 
Technology Commercialization Divison, Pas:;i·te 
Technology Branch. 

A framework for the design process, reference 
r.Jaterial, design tools, and other technical dJta 
must be prepared and/or collected in a data base 
and di ssemi na ted through technology trans fer 
programs, education and trainir.g seminars, and 
other mar'<et development activities. This is a 
continuous process as ne·;� deve 1 opments occt:r in 
all solar technologies that relate to 
architecture. ihe structure of this 
co�ercialization process should be developed 
nationally, adapted to the various regions, and 
implemented on regional levels through the 
regional solar centers and locally with the 
coop�ration of state and local solar and/or 
architectural organizations (i.e., the .!.rnerican 
Institute of Architects, AlA). 

3.1 Information Collection. A quality 
information collection system and an accurate 
assessment of the user needs are essential in. 
order to pro vi de successful technology transfer 
programs, education and training seminars, and 
other mar\<et development activities. The 
information collection process should include the 
identification of potential users, direct contact 
with users (i.e., meetings, workshops, telephone 
discussions, etc.), ar.d user needs surveys. �luch 
work has been done on the analysis of inforr.Jation 
collection for solar technologies that is under 
evabaticn in order not to duplicate existing 
usable programs. For example, a data management 
program has been suggested by David Chris tens en 
in his paper, "Analysis of Data User's Heeds for 
Performance Evaluation of Solar Heating and 



Cooling Systems," supported by the DepartT<ent of 
Energy [9]. This analysis and others wi1 1 be 
considered in the information collection process. 

Further in this regard, SERI is designing and 
developing a Solar Energy Information Data Bank 
{SEIDB). The SEIDB will incorporate a broad 
range of information and data to serve the 
research community, legislative bodies, 
corrmercial and industrial groups, and, 
eventually, the general public. As it concerns 
the design profession, it is under consideration 
to include data bases for builders, installers, 
manufacturers, and architects/engineers re 1 ati ng 
to products, system performance and cost, 
financial, insurance, and regulatory information. 

As part of the information collection for the 
planning o f  the diffusion process, unofficial 
nation a 1 advisory corr.mi ttees wi 1 1  be estab 1 i shed 
with the architectural and construction related 
professions. For example, a working relationship 
has been initiated with the American Institute of 
Architects in regard to cooperative programs for 
diffusing appropriate solar technologies. Over 
40 design, construction, and building regulator 
associations as well as government agencies have 
been contacted in this regard. The purpose of 
these contacts and advisory committees is to 
assure that SERI receives timely information on 
Hhich it can act promptly. This information will 
also provide a source of feedback to other SERI 
branches (i.e., Technology Evaluation Branch, 
Information Systems Branch, Education and 
Training Braner, International Prograr.�s Branch, 
and other branches in the Analysis and Assessment 
Division, and the Research Division), Department 
of Energy, and the regi ana 1 solar centers. Such 
feedback is vital to the entire SERI effort and 
illustrates one of the key ingredients of the 
interrelationships between the research, analysis 
and assessment, education, and com::1ercial ization 
activities of SERI. 

3.2 Technoloay Transfer. The technology 
transfer activities of the solar architectural 
market development primari1y relate to the 
information di sse�i r:ati en for designers and for 
ass�stance of the education and training 
programs. The acti'liti es •nill camp 1 err.ent the DOE
So 1 ar Techno 1 ogy Transfer Program and the 
technology transfer programs of the regional 
solar centers. A framework for the design 
process.1 reference materia], design tools, and 
other technical data is the primary in formation 
that will be developed and disseminated. The 
information will be disseminated through SERI 
communication channels, governmental technology 
transfer programs, and professional 
organizations. 

The technology transfer process will utilize the 
information generated from the solar research 
development and demonstration activities of SERI. 
For example, a recent report from SERI's Research 
Division identifies a r.1ethod for sizing solar 
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energy space and water heating systems. This 
method; the GFL method, is a simplified sizing 
technique modeled after the successful F CHART 
method. It is now being deve1 oped as one of a 
serie� of architectural design tools by the 
Market Development Branch. As other developments 
occur in the various SERI branches, appropriate 
design tools or other information will be 
compiled for dissemination. 

Coordination of solar design processes and tools 
from the private sector is also necessary. For 
example, Steven Ternoey of HOK, Inc., a large 
architectural firm in St. Louis, Missouri, is in 
the process of developing "energy conscious 
design tools." To date, the work has three major 
parts. The first part introduces the process and 
tools and builds a vocabulary of alternatives. 
A�ong the topics analyzed are solar heating, 
building shading, internal and external building 
loads and forms, and dayl ighting. The second 
part consists of the tools and methodologies used 
in applying the principles to any particular 
project. The third part is the pre-design data 
for specific projects, analyzing base loads and 
potential energy systems in order to mai<e 
intelligent design decisions during the schematic 
design phase. Another example is the Enerov 
Analysis Workbooi< for Architects being dev� 
by 1'\icnael Sizemoreof Sizeonore/CRS in Atlanta, 
Georgia. These projects and others deser'le 
special consideration in the program planning of 
SERI's architectural activities. 

A close association end coordinated programs with 
DOE, the regional solar centers. and the 
professional organizations will res:.�lt in a 
strongc:r technology corr:mercialization impact. 
For example, DOE recently contracted Doug Balco�o 
and Bruce Anderson to develop design guide1 ines 
for passive systems. SERI, AlA, and passive 
solar experts are reviewing the guidelines. The 
results should be coordinated dissemination 
activities from DOE with SERI. AIA, the HUD Solar 
lnformati on Center, and others. ·Another example 
is the AIA Enerqy liotebooi< with its periodic 
updates. SERI anticipates providing input to 
these updates. A r.1Ultitude of impact levels and 
coordinated, cooperativ� programs are needed in 
order to produce a successful acceleration of the 
technology commercialization process. 

3.3 Education and Trainino. Education and 
training programs for architects • are being 
coordinated with SERI's Market Development 
Branch, Passive Technology Branch, Communications 
Branch, and the Education and Training Branch. 
The programs are intended to provide a frame•nork 
for the design process accompanied by design 
tools. The national programs will lead to 
regional sta te and local programs. 

The objectives of these education and tra "i ni :1g 
se::-�inars are: 
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o To educate the architects as to the 
appropriate design process and tools for 
designing solar-oriented buildings. 

o To illustrate the available options 
(especially related to performance and 
economics) as part of the energy-consciou;; 
design process so that the architect can �ake 
intelligent decisions regarding solar 
applications. 

• To increase the market development of solar 
architecture technologies by removing 
misconceptions and providing factual design 
i nforrna ti on. 

o To train educators for seminar implamentation 
at regional, state, and local levels. 

e To provide avenues for education and 
information that are easily accessible to the 
architect. 

One of the first SERI-sponsored and .::oordinated 
solar architecture seminars is a two-day seminar 
in cooperation with HUO Region VIII during late 
sumrr:er 1978. The seminar is for the housing 
authorities throughout the HUD Region VIII and 
their architects. This seminar is oriented 
toward the architectural solar applications for 
l01o�-income housing. This is a prototype seminar 
tiHt, if successful, will be implemented in the 
other HUO regions. Other seminars will be 
p 1 anned and coordinated with other governmenta 1 
agencies, the regional solar centers, and 
professional organizations (i.e., AlA). 
Another education and training activity of SERI's 
Market Development Branch is the cosponsorship of 
major solar programs. As an illustration. SERI 
is providing sig�ificant cosponsorship and 
support fJr the 1978 annual meeting of the 
��erican Section/International Solar Energy 
Society in Denver. This event should host 
beboleen 2,500 and 3.000 participants. Another 
was the cosponsorship of the Aspen Energy For!.lm 
1978, •Humanistic Choices," in Aspe�, Colorado. 

3.4 Design Comoetitions and Demonstrations. 
Another good tool for solar technology 
commercialization is the use of design 
competf ti ons and demonstrations. This can 
stimulate the market diffusion by bringing 
architectural -attention to solar technologies, 
encouraging architects to become educated as to 
the various solar applications, and by providing 
opportunites for information dissemination of the 
resulting designs. 

As part of this type of SERI's corrmercialization 
effort, the SERI Passive Technology Branch is 
coordinating the technical reviews of the HUD 
"Passive Solar Design Competition and 
Demonstration, #H-8500." This is a S2 million 
program that should stimulate many architects to 
design passive solar applications in their 
residential designs. 
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3. 5 Other Prograr.1s. A variety of other 
architecturally related programs will be 
developed in conjunction with the :.tarket 
Development Specialists in the areas of: law and 
Government; Finance; Equipment Manufacturers; 
Small Business; labor; Development and 
Construction; Distribution, Maintenance, and 
Service; ?ublic Institutions; Utilities; and 
Consumers. The de vel opr.�ent of the market 
deve 1 opment programs by nature is an ongoing and 
changing process. It must be ongoing and 
changing in order to meet the objective of 
defining, through a continuing dia1ogue with 
industry and the user cow.munities, those barriers 
and economic doubts which inhibit the growth of 
the solar market and to participate in the 
resolution of those issues. 

3.6 Constraints. 1�any c:mstraints may continue 
or chang& along with SERI's program planning in 
regard to the technology coffimercialization of all 
solar applications. For example, many of the 
same technical constraints, although changing, 
that P. Richard Ri-ttelman; AIA, gave testimony to 
a House subcommittee in 1973 still apply. Mr. 
Ri tte1man' s technical constraints to the 
e::1ergence of applied solar technology are 
summarized as: meteorological data, lack of 
hcrc,.,.'lre, 1 ack of design procedures, data 
translation, limited research and cevelopment, 
architectural interface, and operation and 
maintenance [10]. These constraints have changed 
since 1973, but the general topics are still 
applicable for consideration of all solar 
technologies that relate to architecture. 

Rittelmann further points out technological 
constraints to co�ercialization of solar systems 
sur.1marizad as: market aggregation, proo.f-of-
concept, industrial engineering, prototype 
testing, vertical structuring, mutual 
dependencies, code approvals, and education [11}. 
Again these outlined constraints may still be 
topics of concern in the continuous 
commercialization process of solar technologies. 

4. SUM:-lARY 

It is apparent that there are a number of various 
problems haii1)Jering the rapid diffusion of solar 
energy technologies through the design profession 
of the solar infrastructure. These problems of 
effective teconology transfer and attitudinal, 
legal, governmental, ·and institutional barriers 
are quite diverse in nature. Jeffrey Cook, AIA, 
who has been involved with various survey� of 
solar users, states: "A sociological or co-·5us 
profile of solar consumers also reveals �hat 
solar applications attract divergent sets of the 
population and for different reasons. It appears 
that the universal acceptability of solar energy 
is based on selected values that are not always 
COimlOn [12]." 
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The diverse and changing problems must result in 
continuous and flexible planning for national 
prognms. SERI' s plans are intended to reflect 
this attitude in the technology transfer 
programs, education and training seminars, and 
other market development activities. Through 
sound and comprehensive program planning, SERI 
can provide major assistance in the 
co�ercialization goal of accelerated utilization 
of appropriate solar energy technologies through 
the design profession. 
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BARRIER IMPORTANCE NUMBERS 

1 .  N o  s i gn i fi cant o b s ta c l e  to commerc i a l i za t i on .

2 .  T h i s barr i er represents a mod e s t  but mea s u ra b l e o bs ta c l e to techno l o gy
c ommerc i a l i za t i o n . Whi l e  i t  wi l l  not del ay the t i m i n g  o f  i ni t i al 
c ommerc i a l i ntroduc t i o n  o f  the tec h n ol o gy , wi tho u t  e ffecti v e  Feder a l  
a c t i o n , t h e  rate o f  mar ket penetrat i o n wi l l  be reduc e d . 

3 .  T h i s  ba rr i er consti tutes a mod era te a l though i mportant o b s ta c l e to
t ec hnol ogy commerc i a l i za t i o n . W i thout e ffec t i v e  Fed era l a c ti on , i t
wi l l  del ay the i ntrodu c t i o n  o f  t h e  techno l o gy by u p  to 5 years a nd may
a l s o  reduc e  somewha t i ts ra te o f  market penetra t i on . 

4 .  T h i s barr i er consti tutes a s i gn i fi c a n t  obsta c l e t o  tec h no l o gy
commerc i a l i za t i on . W i thou t effec t i v e  Fed era l a c t i o n , i t  wi l l  d el ay 
t h e  i ntrod u c t i o n  o f  the techno l o gy by more than 5 yea r s  a nd/or wi l l
r e d u c e  s u b s ta nt i a l l y  i ts ra te o r  mar ket penetra t i o n . 

5 .  T h i s  ba rr i er r e presents a v i rtu a l  " s how- s to p per . "  W i t h o u t  e ffecti v e
Federa l a c t i o n  i t  wi l l  es s en t i a l l y  prevent technol o gy c ommerc i a l i za t i on 
beyond a sma l l number o f  rel a t i v e l y  i so l a ted s i tua t i o n s . 

E F FECTIVENESS OF EACH F EDERAL ACT I ON 

5 .  W i l l  e l i m i nate barri er

4. S u b s ta n t i a l  effect

3 .  Mod er a t e  effect

2 .  Some effect

1 .  No effect
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