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In Memoriam - 
Paul Rappaport, SERls founding Directof 

I 

Paul Rappaport played a leading role in 
the founding of SERI and served as its first 
director from July 1977 through July 1979. He 
died on April 21, 1980, after a lengthy illness. 
Rappaport was a pioneer in photovoltaic 
technology, as well as an internationally known 
authority on solar energy applications. Before 
joining SERI, he was Director of the Process 
and Applied Materials Laboratory of RCA1s 
David Sarnoff Research Laboratory. He held 15 
basic patents in semiconductor devices and 
photovoltaics. 

On November 20, 1979, the staff and 
management of SERI dedicated the Institute's 
photovoltaics laboratory in honor of the 
founding director. 



Message from thc Director, Denis Hayes 

In many ways, SERl's second year was a 
very good year in which continued growth and 
accomplishment were clear. The staff size 
reached over six hundred by the end of the 
year. Our first experimental laboratories were 
completed in this period, and initial research 
accomplishments were realized in such fields 
as photovoltaics, materials, biomass conver- 
sion, solar thermal technologies, policy 
analysis, and the social sciences. 

During this period, we consolidated our 
staff into three buildings: (1) a laboratory 
building of approximately 70,000 sq. ft. in wh~ch 
photovoltaics, biological process, solar 
materials, and thermal research is conducted; 
(2) a building of the same size which houses 
an already sizable library of about 68,000 
volumes, our publications operations, and all 
the various analysis and applications d~v~s~ons;  
and (3) a building housing the Executive Although st111 very young, SERl has now 
Director and his staff as well as the program clearly passed through its infancy. The 
office, administrative offices, and the Computer confusion that necessarily attended two years 
Division, including two computers-one of of explos~ve growth is now comlng more under 
which is a large, newly acquired CDC Cyber control. Relationships with the other pr~nc~pal 
70, Model 76. entities in the nat~onal and ~nternat~onal energy 

Conceptual design for the SERl permanent arenas have become more clearly def~ned. And 
facility was completed by Table Mountain we at SERl have, in the process, acquired a 
Architects and Engineers (a joint venture) The better understanding of our own miss~on. 
proppsed structure incorporates many Most ~mportantly, the Institute is success- 
conservation and passive features as well as fully attracting a talented and dedicated staff 
active solar devices. It will consume less than and is provid~ng them the resources they need 
60,000 Btu per square foot per year, about to do their jobs. To the extent that they 
one-fourth the normal fuel requirements of succeed, we will all be able to enjoy the many 
similar laboratories elsewhere. advantages of a solar world that much sooner. 



Introduction 

Awareness of the very serious 
world energy situation cont~nues to 
grow in the wake of energy "crises" 
and shortfalls. Questions of energy 
supply and demand now occupy the 
minds of government and industry 
off~cials as well as individual con- 
sumers Future supplies of heating 
011, electrlclty, gasoline, and other 
conventional fuels simply cannot be 
taken for granted any longer There 
is a consensus that the energy 
problerrl rriust be reckoned with. 

As one part ot the evolving 
comprehensive national response to 
U.S. energy questions, Preside111 
Carter established a goal for the 
development of the solar resource. 
That goal, to supply 20% of U.S 
energy by the year 2000, represents 
a major challenge-but one that can 
be reached if the available resources 
and talents are marshaled and no 
trme is wasted. 

SERl is expected to play an 
Important role in meeting this 
national challenge. As the nation's 
premier solar center. SERl has as its 
mission the responsibility to acceler- 
ate the development and to stimulate 
the widespread use of solar energy 
technologles. Recognizing solar's 
universal promise and the inter- 
dependencies of the international 
communrty, SERl's arena is both 
national and international 

The Institute's mission includes 
the timely development ot solar 
technolog~es that are economical, 
reliable, environmentally acceptable, 
soc~ally attractive, and effectively 
matched with the nation's end-use 
needs Th~s charter is pursued 
through wlde-ranging in-house re- 
search, development, and demon- 
strations, and through the manage- 
ment of external contracts in these 
areas. SERl is also responsible for 
providing useful feedback from the 
user community to those engaged in 
research and development. 

SERl is an independent source of 
0bjectlve analysis and is the nation's 
lead center for ~nformation about 
solar resources and the technologies 
to tap them The Institute IS 

responsible for the development and 
dissemination of materials to educate 
consumers about solar applications, 
and it  collaborates closely with other 

organizations to encourage the 
development of a viable solar 
marketplace. SERl also provides the 
business and professional communi- 
ties with accurate information about 
the state of the art of solar 
technologies, explanations of public 
policies and programs, and other 
assistance as it is needed to 
promote a mature solar industry. 

The Institute assists in formulating 
and implementing national programs 
to encourage efficient erlergy use 
and to foster the solar transition. In 
the international area, SERl en- 
courages widespread solar develop- 
ment, efficient energy use, and a 
robust exchange of techn~cal and 
policy information. SERI is a catalyst. 
Because of the Institute, solar encrgy 
will be more rapidly put to maximum 
use. 



Staff &faciliti~s 

By the end of 1979, SERl had 626 
staff members (from an original staff 
of 30 in July 1977). Plans call for the 
staff to grow to over 800 during 
1980. The multidisciplinary staff 
brings together professionals capa- 
ble of addressing not only the 
technical obstacles to widespread 
use of solar energy, but also the 
economic, political, environmental, 
and social aspects of the technol- 
ogies. Because the application of 
virtually every solar technology will 
involve a number of these elements, 
most projects at SERl demand the 
expertise of researchers from a 
variety of disciplines; this approach 
is critical for successfully acceler- 
ating the introduction of solar 
technologies into U.S. society. 

In addition to being innovative in 
its approach to technological prob- 

lems, SERl strives to be innovative 
in the area of human development. 
An essential aspect of this effort is 
affirmative action and equal oppor- 
tunity employment programs. During 
1979, SERl made progress in these 
areas. At the end of the year, SERl 
had 72 minority staff members 
(1 1.5% of total staff) and 242 women 
(38.6% of total staff). Efforts in 
human development will continue, 
with future programs emphasizing 
maintaining or increasing the hiring 
rate for minorities and women. In the 
long term, SERl hopes to achieve a 
better distribution of minority and 
female participation in the mana- 
gerial and professional ranks. 

SERl currently occupies 205,000 sq 
ft. in three buildings at the Denver 
West Office Park in Golden, Colorado. 
The location is just to the west of 

Denver at the foothills of the Rocky 
Mountains. 

The facilities include administrative 
off ices, laboratories, a computer 
center, a library and information center, 
and various support facilities. A 
Visitors' Center is planned for late 
1980. An 1 1 -acre outdoor testing 
facility is also being operated. These 
facilities will serve as SERl's interim 
homc until completion of the 
permanent facility. 



Program areas & organization 

Developing the hardware and 
information needed to speed the 
introduction of solar energy sys- 
tems into the mainstream of U.S. 
life is SERl's ultimate objective. 
One of the primary tasks for 
successfully meeting this challenge 
is selecting the most promising 
approaches and technologies from 
the many available alternatives. 
Manpower and budget constra~nts 
require that SERl's substantial 
planning and analysis efforts pro- 
vide the best possible guidance for 
allocating these resources efficiently. 
The Institute's planning and analy- 
sis also furnish input to the 
National Solar Program through the 
Department of Energy. 

SERl's organization continued to 
evolve during 1979 to address the 
issues of solar development more 
effectively. Changes in the organiza- 
tion of the Department of Energy, to 
which SERl reports, also necessi- 
tated further modifications of 
SERl's organization. 

Under the Director's Office are 
three Directorates: Research and 
Development, Analysis and Appli- 
cations, and Operattons. 

Research and Development 
Directorate 

One major goal for this director- 
ate is to identify and explore 
advanced technical options for solar 
energy conversion. Another is to 
supply the technical information 
nccdcd to make appropriate selec- 
tions among several solar options. 
Helping to reduce technical and 
cost barriers to specific applications 
identified by the Analysis and 
Applications Directorate is another 
role. The Research and Develop- 
ment Directorate also provides 
program management and planning 
inputs to the Department nf 
Energy's Solar Technology Programs. 

Analysis and Applications 
Directorate. 

Developing optimum strategies 
for minimizing the use of nonre- 
newable energy and for accelerating 
the introduction of solar energy 
technologies in the United States 
and other nations is the role of this 
directorate. It also assists in 
implementing such strategies and 
ensures that strategies undertaken 
are compatible with overall national 

Operations Directorate 
Assuring efficient administration 

of SERl's facilities and contracts is 
the responsibility of the Operations 
Directorate. 

During 1979, SERl's activities 
were coordinated through 15 pro- 
grarrl areas which characteristically 
involved personnel from and drew on 
the resources of a number of 
branches throughout the Institute. 
The multidisciplinary approach to 
solar technology developments 
helps enallre that all aspects of a 
particular tcchnology are examined 
and that obstacles to its development 
are identified as early as possible in 
the process. 

The 15 program areas were: 
Photovollaics 
Biomass Energy Systems 
Wind Energy Systems 
Active Solar Heating and Cooling 
Passive Technology 
Industrial Process Heat 
Planning, Analysis, and Social 
Science Research 

Commercialization Activities 
Solar Thermal Technology 
Ocean Svstems 

values. Solar ~ n 6 r ~ ~  Storage 
Advanced Solar Energy Research 
Intormation Systems 
Academ~c and University Research 

International Pr 



Although still a young and rapidly 
growing organization, SERl has 
already made significant contribu- 
tions to the advancement of solar 
research and development and to 
the accelerated use of available 
solar technologies. 

The following highlights represent 
a small sample of SERl accomplish- 
ments durlng 1979. While they 
cannot present a comprehensive 
picture of SERl's work, they indicate 
the scope and direction of the 
Institute's actlv~ties. 



SERI researchers have developed a family of new instruments which moreaccurately measure 
solar radlat~on. 

New Instruments 
The successful development and 

commerc~al~zat~on of solar energy 
systems require an accurate knowl- 
edge of the amount and characler~s- 
tlcs of the solar resource itself. To 
help provlde such data, researchers 
at SERl have developed and are 
commerc~al~z~ng three Instruments 
for measuring solar energy re- 
sources as part of DOE'S national 
lnsolatlon Resource Assessment 
Program. 

The first new Instrument, a solar 
spectroradlometer, allows much im- 
proved measurements of the spectral 
color dlstrlbutlon of the Incoming 
solar energy The information it 
gathers IS very Important to photo- 
voltalcs and biomass research. 

Another new measuring device is 
designed for automatic, continuous 
tracking of the sun. It is a micro- 
processor-based system that allows 
solar monitoring devices to measure 
continuously the direct-beam solar 
energy. Because it is automatic, little 
attention IS needed and it can 
operate at remote sites. The device 
should improve the reliability and 

Capillary Web Technology 
One way to lower photovolta~cs 

costs IS to reduce the cost of making 
thln sheets of crystalline semlcon- 
ductors. A new method for producing 
thln semiconductor sheets, which 
has potentlal for slgniflcantly reduc- 
Ing photovolta~cs costs, was Invented 
by SERl researchers A capillary fllm 
of liquid slllcon IS formed between 
two fllaments Immersed In the Ilquid. 
The fllaments are pulled away from 
the Ilquld, solldlfylng the remote 
region of the film In a continuous 
fashlon - - 

The srmpllclty of the technique 
compared to other methods now 
belng used IS one of ~ t s  prlmary 
advantages Its low level of technol- 
ogy makes ~t potentially applicable 
to many settlngs 

The concept IS llkely to result In a 
process In whlch elther a rectangular 
sheet IS removed from the grld by 
laser cuttlng or a long r~bbon of 
sllicon IS formed by cont~nuously 
feedlng fllaments throuqh the melt. 

accuracy of monitoring. 1 
A low cost solar energy monitor 

has also been developed. It accu- 
rately measures direct beam and In thls demonstration, two parallel vertlcal 

l~ la~r~ar i ls  dlpped lnto molten SlliCOr7 are 
diffuse solar energy for as many as wtthdrawn to form a 11qu1d stllcon sheet 
120 days of unattended operation. 
Users can simply retrieve the data 
by recalling it from the device's 
memory storage system. 



Polycrystalline Materials Research 
Another approach to lowering the 

costs of photovoltaic devices under 
study at SERI is the use of 
polycrystalline materials. Although 
devices made with polycrystalline 
substances offer lower efficiencies 
than those fabricated with single 
crystals, they are usually less energy 
intensive to produce and, in the case 
of thin films, they require less 
material. 

Polycrystalline materials contain a 
vast number of small single crystal 
regions called grains that are 
separated by grain boundaries. 
These boundaries constitute regions 
of transition from one grain to 
another and usually have a high 
number of defects. Carriers of 
electronic charges, which determine 
the important cell characteristics of 
current and voltage, are sometimes 
captured or "lost" at these defect 
sites. Thus an important research 
activity is aimed at understanding 
and minimizing electronic losses at 
the grain boundaries-losses which 
ultimately determine solar cell 
performance. 

At SERI, researchers employ a 
variety of tools and techniques to 
identify the structure and composi- 
tion of grains and grain boundaries 
while simultaneously measuring their 
electrical characteristics. Surpris- 
ingly, it has been determined that not 
all impurities in the grain boundaries 
caplure electronic charge carriers, 
and not all are handicaps to solar 
cell efficiency and performance. 
Through this research, less pure but 
less expensive solar cells may be 
developed and made commercially 
viable. 

8 - -  
f l @ S & m  ai 8-4's S'tidg~e and InWfao(9; Labr@a~), examine polycrysPalline m&@rials tor 
w 9 a  la ~ w & a i e  &Vicwr Greater un@fstandiq d polycq&alth@ make-up snd ph~tOYal~ab.2 
wAiwfy Will lead to I&+ ?fpansiVl;i &nJ&r ~fi!tr"r. 



SOLERAS 
During 1979 seven projects were 

begun to develop solar technologies 
and to assess the available solar 
resource for urban, rural, and 
industrial applications under the 
SOLERAS program. SOLERAS is a 
five-year, $1 00 million, jointly funded 
program for cooperation in solar 
energy research and development, 
created under a formal agreement 
between the United States and Saudi 
Arabia. SERl IS the operating agent 
for this program. 

In addition to advan~inu the 
development of solar technologies, 
the program facilitates the transfer of 
technologies that result. The goal' is to 
promote cooperative development of 
solar technology not only for the two 
nations involved in the agreement, 
but also for other countries of the 
world. 

Included in the new projects are 
photovoltaic power systems for two 
villages in Saudi Arabia (which will 
serve as prototypes for other remote 
villages not serviced by existing 
electric power grids), a solar energy 
water desalination projoct, two solar 
cooling projects, and varlous educa- 
tional activities for students in both 
nations. 

Saudi Arabian and U.S. students tour the Resource Assessment Laborator~esat SERl as part of 
the SOLERAS program's educational activities. 

Solar Energy Information Data Base 
Providing the nation's principal 

source of reliable solar information is 
an important SERl responsibility. A 
national network for the exchange nf 
solar information has been des~gned, 
implemented, and is now in opera- 
tion. Called the Solar tnergy 
lntormat~on Data Bank (SEIDB), tho 
network began operation during 1979 
with a variety of computer-based 
information services. Nine original 
data bases were created for on-line 

access. A large-scale computer 
system was acquired to provide 
access to solar simulation models 
and related computational software. 

Cnoperative relatinnships hawe 
been established with lhe four 
regional solar energy centers, the 
National Solar Heating and Cooling 
Information Contcr, and othcr govern- 
ment information ayerlcies. These 
relationships will be strengthened as 
the SEIDB's capabilities and services 
grow in the coming years. 

The Solar Energy Information Data Bank began nperation at SERl during 1979. 



components, and designs. Under the 
program, a new, thin, fusion-drawn 
glass was made available to 17 
concentrating solar collector 
manufacturers for applications 
testing. 

The glass, produced for SERl by 
Corning Glassworks, indicates poten- 
tial for stepped-UQ optical perfor- 
mance characteristics, increased 
corrosion resistance, and overall 
long-term reliability. The use of thin 
glass, which is easily flexed at room 
temperature to produce curved 
mirrors for concentrating collectors, 
eliminates the high-cost, high;tem- 
perature process currently used with 
thicker glass. 

With a reflectivity as high as 96.2% 
when silvered, the glass compares 
favorably with traditionally used alu- 

' 

minized acrylic and polished :$%.g 
aluminum (85% reflectivity) and . ,,, 

0 ection of a roof apert ;@em developed for commercial or light industrial buildings 
unoer SERI'S Passive Manurac;~ured program. Automatic controls allow the system to be used for 
heating, natural lighting, and night or coM weather insulation. 

Passive Manufactured Buildings Thin Fusion Glass Applications 
Six of the nation's leading home- SERl's work in the development of 

builders and the nation's largest low-cost, thin-sheet-glass mirrors 
producer of metal buildings were moved out of the laboratory and into 
selected to participate in the Passive the marketplace as part of a program 
and Hybrid Solar Manufactured designed to speed the commercial- 
Housina and Buildina Proiect. A DOE ization of advanced solar materials, 

silvered float window glass (83% 
reflectivity). 

Laboratories and manufacturers 
selected on the bases of available 
resources, national recognition, and 
compatibility of glass testing with 
ongoing activities are evaluating the 
glass under actual use conditions. 
As a later phase of the program, 
participants will supply SERl with 
data on applications, fabrication, 
special silvering processes, and 
possible oerformance imorovements. 

effort managed by S~RI ,  ihe project 
is designed to increase the use of 
oassive solar conceots in mobile. 
modular, panelized, precut, con- 
crete. and metal manufactured 
buildings. 

As part of the first phase, the 
builder/designer teams selected for I be 

cost-sharing agreements will develop 
a passive solar design and evaluate 
its oredicted thermal oerformance. 
phase II consists of prototype 
testing; Phase Ill calls for marketing 
studies of each manufacturer's sales 

c. - 
region, surveys of potential buyers or "* 1 
building users to determine percep- 
tions of the building and its 
performance, and company plans for 
production of passive solar manu- 
factured buildings. Workshops and 
seminars held in conjunction with 
national professional and trade 

will make it possible This strobe ihotog'iaph shows the easewith which a sheet of thin fusion @ass can be bent. e he 
reach a wider industry segment glass has potential for improving the performance of concentrating solar collectors. 
with passive solar design information. 



Open Cyule OTEC 
Ocean Thermal Energy Conver- 

sion (OTEC) uses the energy stored 
in the temperature differential be- 
tween deep, cold ocean water and 
warm surface water to produce I 
electricity. At SERI, research is 
underway on "open cycle" OTEC, in 
which vapor IS produced directly 
from the warm ocean water itself A 
new design for an evaporator to 
produce the vapor In open cycle 
OTEC plants has been patented by a 
SERI researcher. The new design 
involves falling jets ot water whlch 
produce vapor much more efficiently 
than in prevlous evaDorator desiqns. L 
This apbroach is expected to  errn nit 
significant reduction In the physical 
size and cost of such OTEC plants. 

A laboratory is nearlng completion 
at SERI that will be able to measure 
the full range of performance of this 
new evaporator design. The experl- 
ment will create in full scale a A SERI researcher helps Install equlprnent that will test the feas~blllty of a new open cycle OTEC 

^n..nrrrl 
LUI ILGpl 

segment of a falling jet evaporator. 
The data from this experiment will be 
an important contrlbution to puttlng I Warm Sea I 
an open cycle plant in the ocean 
before 1990. 

Thermoelectric OTEC 
Appllcatlon of thermoelectric tech- 

nology to an ocean thermal energy 
conversion (OTEC) system IS also 
belng analyzed at SERI. Whlle 
thermoelectric systems could use 
other sources of energy (for exam- 
ple, waste heat and solar ponds) 
SERI researchers have ldentlfled the 
thcrmoclcctric OTEC concept for 
development and have filed a patent 
application. 

Thermoelectric OTEC, although 
st111 In the early phases of concept 
development, shows promise as a 
simple, reliable, and perhaps less 
costly strategy to convert solar 
energy stored in the temperature 
differentials of the ocean. 

Semiconductor devices are sand- 
wiched between plates of thin, 
thermal conducting materials. A flow 
of warm surface water is circulated 
over one plate and cold water 
pumped from the ocean depths IS 

circulated over the other. The 
temperature differential IS transformed 
Into an electric current by the solid- 

Water 
Closed Cycle OTEC 

Evaporator i 
Working 

Fluid Pump Turbine 

Warm Sea 
Waler 

Pump 

Condenser 

Heat Exchanger/ Out 
Thermoelectric 

Cold Sea Generator 
Water 

Pump 

Thermoelectric OTEC 
Cold Sea 

Water 

I 
A novel thermoelectric OTEC system could offer advantages in simplicity, reliability, and 
safety over conventional closed cycle systems. 

state semiconductors. Some of the 
electricity produced would be used 
to power the pumps and other 

naval operations. Significant cost 
reductions in the thermoelectric 
devices could be achieved through 

moving system elements. mass production, which would have 
Thermoelectric devices have been a favorable impact on future eco- 

used for some years ~n the U.S. nomlcs of solar technologies based 
space program and for coollng In on thermoelectric concepts. 



Hydrogen-Producing Bacteria 
SERl researchers working in on- 

site laboratories used an assortment 
of biological tools such as strain 
selection, environmental manipula- 
tion, and genetic engineering to 
develop bacteria capable of pro- 
ducing hydrogen. By modifying the 
photosynthesis process in the labora- 
tory, scientists were able to "trick" 
bacteria into deviating from their 
normal reproduction process and 
instead generating an end product of 
burnable hydrogen. 

Scientists are continuing to devel- 
op bacteria capable of generating 
hydrogen while treating sewage. 
Specific efforts are aimed at pro- 
ducing mutant bacteria which, unlike 
their natural counterparts, are able to 
produce hydrogen despite sewage's 
nitrogen-rich environment. Also being 
explored are bacteria that use as 
their feedstock the complex mole- 
cules of cellulose, lignin, and agar. 
These forms of biomass are nature's 
rriost pleritiful,accounting for more thar 
half of all known organic compounds. 

Researchers have also isolated 
different colored bacterial strains, 

Studies of genetic manipulation and strain isolation could lead to development of bacterial ' 

systems which offer up to 10% solar conversion rates. 

each of which uses a different the hydrogen formed; combining 
wavelength of sunlight in its photo- several strains to form a bacterial 
synthetic process. As much as 5% mixture that uses most of the solar 
of the energy of sunlight can be spectrum could increase this to as 
recovered as the chemical energy of much as 10%. 

Gasification Unit 
SERl scientists, working in the on- 

site gasification laboratory, began 
testing the first biomass gasifier 
instrumented to collect quantitative 
data. Information generated by simu- 
lating real-life applications will be 
used by manufacturers of commer- 
cial-scale gasifiers to improve prod- 
uct design and operation. It IS 
expected that the hard engineering 
data will lead to development of a 
gasifier for residential applications. 

Exper~mentation with the gasifier 
focuses on temperatures and rates 
of oxidation, reduction of gases, 
pyrolysis, and drying of pellets during 
the gasification process. The labora- 
tory unlt burns densified wood 
pellets in limited amounts of oxygen 
to produce as much as 500,000 Btul 
hour of carbon monoxide and 
hydrogen which could be used for 
space heat~ng, agricultural, or indus- 
trial process heat needs. Researchers 
see a key potential for similar gasifiers 
in the retrofittinq of industrial aas and 

The first biomass gasifier instrumented to collect quantitativedata is being used to improve the oil burners and-in apartments-and 
product design and operation of commercial units. commercial buildings. 



A passive solar-assisted adobe production facility in New Mexico will measure the etfective- 
ness of drying adobe bricks In an enclosed, controlled envlronment. 

Pilot Adobe Production Facility 
A SERl study of passlve solar 

techn~ques In the manufacture of 
ddubt? I t.sLJllt?d II I LUl lb~ l  UL~IUI I UI d 

pllot solar-ass~sted product~on facll~ty 
In Espaiiola, New Mexlco. Con- 
structed In cooperation w~th the 
Nat~onal Assoc~at~on of Farmworkers 
Organlzatlons. Lommunlty Servlces 
Admlnlstratlon, and Offrce of Mlnor~ty 
Buslness Enterpr~se, the test facll~ty 
IS operated by Adobe Farms, the 
state's largest adobe producer 

Data collected on performance of 
the 500-sq ft bulldlng will measure 
the effectrveness of drylng adobe 
br~cks In an enclosed, controlled 
envlronment Use of the passively 
heated bulldlng IS expected not only 
to ensure year-round productlon In 
cooler cl~mates, but to ellmlnate the 
cracks and uneven drylng assoc~at- 
ed with trad~t~onal outdoor drylng of 
adobe. 

Additionally, a year-round adobe 
product~on industry will stimulate 
construction-related employment and 
could accelerate the commerclal- 
izat~on of passlve solar techn~ques 

The adobe bulldlng features south- 
facrng slldlng doors for dlrect solar 
gain and a s~mple air movement 
system to extract excess molsture 
from the alr. Damp adobe IS rolled Into 
the structure on pallets and returned 
outslde for final drying. Because of ~ t s  

simplicity, the project has stimulated 
widespread interest in less devel- 
oped countries. 

Seminars and Conferences 
SERl conducted more than 85 

conferences and workshops for 
representatlve~ of U.3, Industry and 

government, citizen and labor 
groups, and foreign representatives 
during the year. 

Solar technology seminars have 
been conducted to inform members 
of the U.S. Congress and their staffs 
of state-of-the-art developments in 
the solar technologies as well as the 
economic, environmental, and social 
implications of expanded solar devel- 
opment. 

SERl also sponsored a series of 
meetings in cooperation with the 
Sheet Metal Waorkers International 
Association to encourage greater 
participation in the solar products 
market by lvcal healiriy, verililaliny, 
and air conditioning contractors. 
Increased market participation by 
these contractors could help lower 
the costs of installed solar systems 
through local shop or on-site 
collector constructions. 

Representatives of public con- 
stitucnt organizations wcrc brought 
to SERl for training in solar technol- 
ogies. These representatives are 
expected to play an increasing role 
in solar policy formation at all levels. 
Greater understanding of the tech- 
nologies should improve their ability 
to do so. 

W e d  or sponsored by SERl contribute to the ~nvaluable exchanc 



Permanent faciliti~s 

of passive solar energy and 
consume only 60,000 Btu per square 
foot annually. This is about four 
times better than other buildings 
used for similar functions. Operating 
and life-cycle costs of the facility will 
be very low because of the energy 
conservation aspects of the design. 
In recognition of this, the project was 
awarded an Owens-Corning Energy 
Conservation Award for 1979. 

The facility will be built on the 
south-facing slope of South Table 
Mountain near Golden, Colorado. It 
will "cascade" down the side of the 
mesa to take maximum advantage of 
the southern exposure. The facility 
will house approxtmately 1000 
employees in 460,000 square feet of 
offices and laboratories. A computer 
center, librarylinformation center, 
conference center, cafeteria, visitors' 
center, and various support elements 
are also included in the design. 
Office and laboratory wings will be 
separated by solar courts which 
serve as large passive solar 
collectors as well as circulation 
space between building sections. 

Completion is expected in 1983. 
A model of SERl's proposed permanent facilities illustrates how the advantagesof the south- 
facing site will be exploited. 

I 
rs of the arc 

d 

ctural and engineering team discuss space requirements 
during an early planning session. 

Charles Duncan, Secretary of the Department of Energy, 
(left) is briefed on thestatus of SERI's permanent facilities. 



SERl pu blica lions & informa tion sources 

One of the most important of 
SERl's roles is producing information 
about the Institute's work in solar 
energy-from highly technical re- 
ports of use primarily to scientists 
to material that can be used by 
individual consumers. This informa- 
tion is of little value unless it reaches 
the hands of those who need and 
want it. Determining who should get 
what information-and assuring that 
they get it-is not always easy. 

To tielp, SERl publishes bulletiris of 
ava!lable information. Publications 
Bulletin: Technical Informatron 
and Publications Bulletin: Solar 
Awareness Products are published 
periodically by SERl and are avail- 
able by writing: 

SERl Document Distribution 
Service 

161 7 Cole Boulevard 
Golden, Colorado 80401 

These bulletins list SERl publica- 
tlons of ~nterest to members of the 
solar community (the technical 
information) and the general public 
(solar awareness), including bro- 
chures, technical reports, and papers 
and presentations delivered by SERl 
staff at conferences and symposia. 

The following SERI publications 
can provide more detailed informa- 
tion for those interested in solar 
energy issues and SERl's activities: 

In Review-an update of curreril 
SERl research activities, published 
monthly by the Public lnformatlon 
Office. Contact SERl's Document 
Distribution Service (listed above) for 
information on how to be included on 
the mailing list. 

National Solar Energy Education 
Directory (2nd edition)-a com- 
prehensive, up-to-date list of solar- 
related courses, programs, and 
curricula offered at 750 post- 
secondary institutions nationwide. 
This publication is available from: 

Superintendent of Documents 
U.S. Government Printing Office 
Washington, D.C. 20402 

Ask for stock #061-000-00368-1. 

Reaching Up, Reaching Out: A 
Guide to Organizing Local Solar 
Events-available from: 

Superintendent of Documents 
U.S. Government Printing Office 
Washington, D.C. 20402 

Ask for stock #Q61-000-00345-2; cost 
is $6.00. 

Solar Law Reporter-acts as a 
forum for discussing legal barriers 
and ~ncentives to implement renew- 
able energy resources. Included are 
full-length articles, current news 
developments, federal and state 
legislative renewable energy pro- 
posals and enactments, a legal 
bibliography with abstracts of solar 
articles, and other features of 
interest. Subscriptions are $1 2.00 a 
year and may be ordered through: 

Superintendent of Documents 
U.S. Government Printing Office 
Washington, D.C. 20402 

GPO 856 -739  



For more information about SERI, write: 

Public lnformation Office 
Solar Energy Research Institute 
161 7 Cole Boulevard 
Golden, CO 80401 

For information on alcohol fuels, call the National Alcohol Fuels lnformation center, toll free: 
(800) 525-5555 
(800) 332-8339 in Colorado 

Questions specifically related to active or passive.solar heating or cooling technologies should be directed to: 
National Snlar Heating and Cooling 
lnformation Center 
P.O. Box 1607 
Rockville, MD 20850 

Toll-Free phone: 
(800) 523-2929 
(800) 462-4983 in Pennsylvania 
(800) 523-4700 in Hawaii and Alaska 

For information about national energy issues, contact: 
Office of Public Affairs 
Department of Energy 
Forrestal Bldg. 
1000 Independence Avenue S.W. 
Washington, D.C. 20058 

Solar energy activities are also conducted by the four Regional Solar Energy Centers. They are: 

Northeast Solar Energy Center 
470 Atlantic Ave. 
Boston, MA 021 10 

Region served: Conn., Maine, Mass., N.H., N.J., N.Y., Pa., R.I., Vt. 

Southern Solar Energy Center 
61 Perimeter Park 
Atlanta, GA 30341 

Region served: Ala., Ark., Del., D.C., Fla., Ga., Ky., La., Md., Miss., N.C., Okla., P.R., S.C., Tenn., Tex., Va., 
W.Va., and the Virgin Islands. 

Mid-American Solar Energy Complex 
81 40 26th Ave., S. 
Bloomington, MN 55420 

Region served: Ill., Ind., Iowa, Kans., Mich., Minn., Miss., N.Dak., Nebr., Ohio, S.Dak., Wis. 

Western Solar Utilization Network 
Pioneer Park Building 
71 5 Southwest Morrison, Suite 800 
Portland, OR 97205 

Region served: Alaska, Ariz., Calif., Colo., Hawaii, Idaho, Mont., N.Mex., Nev., Ore., Utah, Wash., Wyo. 
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