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0090

VON HIPPEL, F./WILLIAMS, R.H.

1975

SOLAR TECHNOLOGIES.

BULLETIN OF THE ATOMIC SCIENTISTS 31 (9) : 25-31.

SOLAR ENERGY IS BY FAR OUR DOMINANT ENERGY SOURCE, IF 10TAL ENVIRONMEN~AL LIE1
SUPPORT IS COUNTED. OFFICIAL U.S. ENERGY EUDGET, 75 QUADRILLIGN BTU (Q), IS
DWARFED ay PLANT PRODUCTIVITY (100 Q), EVAP01RANSPIRA1ION (10,000 Q), AND
RAINFALL (13,000 Q FOR SEAWATER EVAPORATICN). SEVERAL SOLAR ENERGY 1ECHNOLOGIES
ARE BRIEFLY REVIEWED, SHOWING RELATIVE PROMISE AND LIMITATIONS OF EACH: ACTIVE
AND PASSIVE SOLAR HOUSE HEATING, SOLAR THERMAL POwER, OCEAN THERMAL POWER, WIND
AND WAVE POWER, ORBITAL PHOTOVOLTAIC POWER STATIONS, ANC PHOTOSYNTHETIC FUELS
PROM AGRICULTURAL WASTES. SOLAR ENERGY SYSTEMS, LIKE ALL ENERGY SYS1EMS,
INVOLVE SOME POLLUTION AND MATERIAL RESOURCE LIMITATIONS. IT I~ IMPORTAN1 TO
MAINTAIN DIVERSITY OF SOLAR CONVERSION TECHNOLOGIES, AND TO PURSUE ENERGY
CONSERVATION CONCURRENTLY WITH SOLAR ENERGY DEVELOPMEN1. WIND POWER AND
PHOTOSYNTHETIC ENERGY AR& PARTICULARLY WELL SUITED FOR DEVELOPING NA~IONS.

ACTIVE TEMPE-RATURE CONTROL/PASSIVE TEMPERATURE CCNTROl/ELEC1RIC POWER/
SOLAR THERjAL CONVERSION/OCEAN THERMAL ENERGY CONVERSION/WIND ENERGY/WAVE
ENERGY/ORBITAL POWER STATIONS/PHOTOVOLTAIC CCNVERSION/BIOMASS FUELS/
ENVIRONMENTAL EFFECTS/LIMITING FACTORS/DIVERSITY(TECHNOLOGICAL)/
ENERGY CONSERVATION/DEVELOPING COUNTRIES/AGRICULTURAL WASTES

0091

VON HI?PEL, F./WILL~AMS, R.H.

1977

TOWARD A SOLAR CIVILIZATION.

BULLETIN OF THE ATOMIC SCIENTISTS 33 (8) : 12-15, 56-60.
,

BECAUSE THERE ARE FUNDAMENTAL PROBLEMS WITH LONG-TERM DEPENDENCE ON COAL Oh
NUCLEAR ENERGY, HIGH PRIORITY SHOULD BE GIVEN TO DETERMINING THE FEASIBILITY OF
ESTABLISHING, WITHIN THE NEXT 50 YEARS, A VIABLE ENERGY ECONOMY BASED PRIMARILY

'ON SOLAR ENERGY. ONLY BY THIS APPHOA~H CAN THE ASSOCIATED ISSUES bE DIRECTLY
CONFRONTED. SHIFT TO SOLAR ECONOKY COULD PROFOUNDLY RESHAPE OUF. WAY OF LIFE.
LARGE COLLECTION AREAS, BULKY STORAGES, AN£ INCREASED EFFICIENCY OF ENEhGY USE
WOU~D HAV~ TO BE ENGINEERED. SOLAR COS1S CAN BE ~EDUCED bY KULTIPLE-PURPOSE
SYSTEM D~SIGN (PASSIVE SOLAR HOUSES, COGENERATION AND 10TAL ENEhGY SYSTEMS,
ETC.). UN~IKE GLOBALLY HOMOGENEOUS FOSSIL FUEL NETWORKS, SOLAR EXPLOITATION
STRATEGIeS WILL BE DIVERSE, VARYING REGIONALLY WITH DIFFERENT SOLAR RESOURCE
AND ENERGY DEKAND MIXES. CHEAP SOLAR POUER GENERATION IN REMOTE AREAS MAY
ATtRACT ENERGY-INTENSIVE INDUSTRIES, E.G., ALUMINUM AND AMMONIA PLANTS. SOLAh
TECHNOLOGI~S lOR VARIOUS EN1RGY DEMAND CATEGORIES ARE REVIEeED: LOU TEMPERATURE
HEAT (HOT wATEH, SPACE HEATING/COOLING, Alt PROCESS HEAT), E~EC1RICITY (CENTRAL
STATIONS, AND PERHAPS MORE PROMISING, SMALL DECENTRALIZED SYSTEMS WHICH PROVIDE
USEFUL WAS1E HEAT AND CAN BE MASS PRODUCED), AN£ CHEMICAL FUELS (HYDROGEN FROK
WATER, AND ORGANIC PUELS PROM BIOMASS). IN SOLAR ECONOMY, ENERGY PRODUCTION
AND CONSUMPTION TECHNOLOGIES KUST BE MORE CLOSELY INTEGRATED. SHIFT TO SOLAR
REQUIRES BROAD-BASED SOCIAL AND POLITICAL COMMITMENT. A NEW SOLAR ENEhGY
TECHNOLOGICAL REVOLUTION, WITH SO MANY EXPANDING REiEARCH fRONTIERS THAT NO
INDIVIDUAL OR GOVERNMENT CAN KAINTAIN AI OVERVIEW, APPEARS TO BE TAKING PLACE.
BEST APPROACH MAY BE TO LET DIVERSITY REIGN, THEN CUL1IVA1E 1HE MOST PROMISING
VARIETIES.
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SOLAR CI VLLIZATION/ECONOIHCS/ BIOLOGICAL-IN DUSTli lAL AN ALOU Y/l;lO{' tAl. A.Uef81
POLITICA~ ASPECTS/ENERGY STORAGE/ENERGY CCNS!RVATI0N/~ULTIPUMPO'1 .1.' .../
COMPLEX SYSTEMS/HYBRID SYSTE!!S/PASSIVE TEMPEl-ATURE l.ON'lIWl/l.OGt;nUUOII
TOTAL EN ER 3Y , SISTEMS/DI VERSITY (TECH NOLOGICAl) /CCl'lP 1.'l1 T10 11/HAl}'! A' JOIl/HY''',.,
TECH NOLOGI CAL S,UCCESS ION/W ATER HEAT lNG/SPACE HEAT I NG/:';PAct: l.'OOl.1lt"/IIlOL·I'• • • "1
EL~CTRIC POWER/DECENTRALIZED SYSTEMS/ELECTRIC UTILITIES/"A~~ P~oouctlu.1

BIOMASS FUELS'

0092

WATSON, D.

1977

DESIGNING AND BUILDING A SOLAR HOUSE~ YCUR PLACE IN THE SUN.

GARDEN WAY PUBLISHING, CHARLOTTE, VERMONT. 281 P.

THIS UP-TO-DATE SURVEY OF DIVERSE SOLAR TECHNOLOGIES FOR HOU~E 5~A'~ AMD
WATER HEAl'ING CAN SERVE AS A SOURCEBOOK OF CESIGN IDJ::.JlS FOil "e'll V! "Ill) "IUYI
COLLECTO~S, STORAGE SYSTEMS, AND SOLAR CELL APPLICATIONS fOR THt HO"k. It II
PROFUSELY I.i.LUSTRATED WITH PHOTOGRAPHS, CRAWINGS, .lIND DIAGliAI\S. l'AlI'I or fit-.
BOOK IS A GENERAL GUIDE TO BUILDING A SOLAR HOUSE AND ADAPTING 11 TU ~LlftAt~

(SUN, WIND) AND SITE. AN APPENDIX LISTS AND DESCRIBES SELE~'1IW SOUII lIuUlU
IN THE U.S.

ACTIVE 'i'El1PERATU,RE CONTROL/PASSIVl:: TEMPERATURE CCNTROL/SPACl:: IItA'rIIiU/
WAT ER HEAfI NG/E NERGY STORAGE/SOL AR CELLS/P HOTOVOUAIC CON VER SI ON/II 11AJ''1 U 1OIV
DU ILDING DESIGN

0093

WEIHE, H.

1972

FRESH WATER FROII SEA WATER: DISTILLING EY SOLAR ENERGY~

SOLAR EN~RGY 13 (4): 439-444.

PROPOSES THE USE OF TRACKING, CONCENTRATING SOLAR COLLECTORS TO Hlll~l ztA
WATER TEJPERATURE FOR MULTISTAGE FLASH DISTILLATION. DUE TO hI~HEH '1tll,tMA'lUhES
AND MULTIPLE EFFECTS INVOLVED, THIS IIETHOD SHOULD PROUUCi FHi~H ~~T~~ nULII I\~h~

EFFICIENTLY THAN DC STANDARD BASIN-TYPE STILLS.

DISTILLATION/DESALINATION/OPTICAL CONCENIRAIION/hULTIPLE EFFECl ul~11LLArl01l/

BASIN-TYPE STILLS/CONCENTRATING COLLECTORS

0094

WEISS, C./PAK, S.

1976

DEVELOPING COUNTRY APPLICATIONS OF PHOTOVOLTAIC CELLS. IN ERDA SEMIAhNUAL
SOLAR PHOTOVOL:AIC CONVERSION PROGRAM REVIEW, 2ND, LAKE BUENA VIS1~, fL0uJ~II,

1976, PROCi,;I;;DINGS, P. 33-54.
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u.s. ENERGY RESEARCH AND DEVELOPMENT AD~INISTRATION, DIVISION OF SOLAR BNBRGY,
WASHINGrON, D.C. CONF-760131.

~OST RURAL AREAS IN DEVELOPING COUNTRIES WILL NOT BE hEACHED SOON BY
ELECTRICITY DISTRIBUTION GRIDS, SO DEMAND WILL INCR~ASE iOR SMALL-SCALE POWER
SOURCES FOR SUCH APPLICATIONS AS EDUCATIONAL TV SETS, REFhIGERATORS IN CLINICS,
AND SMALL APPLIANCES IN TOURIST CENTERS. BATTERIES A~D GASOLINE-POWERED
GENERATORS ARE NOW WIDELY USED. SOLAR CELLS COST MORE TO INSTaLL DUT IN MANY
CASES WILL COST LESS IN THE LONG RUN. POTENTIAL SOLAR CELL MARKET IN DEVELOPING
COUNTRIES IS A SUBSTANTIAL FRACTION OF ERDA GOAL FOR U.S. PRODUCTION BATE FOh
SOLAR CELLS UNTIL THEY BECOME COMPETITIVE WITH lARGE-SCALE POWER GENERATION.
POTENTIAL BUYERS ARE LIKELY TO INSIST ON GUARANTEED LONG-LIFE PERFORMANCE IN
EXTREME ENVIRONMENTS.

DEVELOPING COUNTRIES/PHOTOVOLTAIC CONVERSICN/SOLAR CELLS/ELECTRIC POW~R/

ECONOMICS

0095

WILL.OX, H.A.·

1975

HOTHOUSE EARTH.

?RAEGEii. PU dLISHERS, NEW YORK. 181 P.

IF MEN CHOOSE TO MEET ENERGY DE~ANDS WITH REMAINING FOSSIL FUEL HESOURCES
AND WITH INCREASED NUCLEAR POWER PRODUCTION, A THERMAL POLLUTION CATASTROPHE
MAY RESULT. GLOBAL ENERGY CONSUMPTION AT A LEVEL CCMPA~ABIE TC'lHAT OF
INDUSTRIALIZED NATIONS WILL PRODUCE WASTE HEAT I~CREASES OF SE£IOUS PROPORtIONS.
AS ATMOSPHEdE HEATS UP, POLAR ICE CAPS CCULD MELT, CAUSING OCEANS TO RISE AND
FLOOD COAS'£AL CITIES AND ARABLE LAND. DISRUPTIONS FROM INLAND MIGRATIONS AND
COMPETITION FOR tOOD MAY NOT BE MANAGEABLE. IMMEDIATE DEVELOPMENT OF SOLAR
'rECHNOLOGY (SOLAR CELLS, ~INDMILLS, ANI: OCEAN TURBINES COMBINED WITH OPEN-OCEAN
FARMING) IS A S1lP THAT COULD HELP AVOID THERMAL CATASTROPHE~ OCEAN FARMS CaN
CAPTURE SOLAR ENERGY FOR FUEL AND FOOD WITHOUT INCREASING GLOB~l TEM~E&ATURES

OR CHANGIliG ATMOSPHERIC COMPOSITION. AC,COMFLISHING SUCH A tlAJOh SHIFT IN tUioL
AND FOOD PRODUCTIO~ WILL REQUIRE CHANGES IN LIFESTYLE, STABLE ~O~ULATION, AND
HIGH LEVELS OF INTERNATIONAL COOPERATION.

ENVIRONMENrAL EFFECTS/CLIMATIC CHANGE/SOCIAL ,ASPECTS/POl.ITICAL ASPbCl'S/
LIMITING FACTORS

0096

WILCOX, n. A.

1976

THE OCEAN FOOD AND ENERGY FARM PROJECT.

DEVELOPI1ENr DIGEST 14 (3) : 42-48.

PROPOSES TO ESTABLISH LARGE OCEAN FARMS WHICH WOULD GROW SEAWEED ON N1IS 40 TO
60 FEET BELOW THE SURfACE. FERTILIZER WOULD BE SUPPLIED BY COLC WATER PUMPED
fnOM D~PT~S (COULD BE. COMaINED WITH OCEAK THERMAL EOUERPLANT), OR IT COULD BL



IMPOnTED. SEAWEED AND fISH WOULD Bl HARV!ST!D rVlal j 10.'
AND SEAIlEED FOB. MANY PURPOSES (HUMAN FOOD. LIVESTOCK O. lUuella.
FEEDSTOCK FOR CONVERSION TO PETROCHEMICALS, FUELS, fnTuuall', •
MATERIALS) • ALL PROCESSING COULD BE CARRI£D OU~ ON A IlUIUYlUIS.1 ,1.0'
PLATFORM (POWERED BY SOLAR, WIND, WAVE, OR KELP fUEL !MBIGY) WHICH Ita
CONTAIN: PROC~SSING MACHINERY, STORAGE FACILITIES, LIVING QU.~11.1, ,1.VI0&
AND PROPULSION MACHINERY, NUTRIENT DIS1RIBUTORS, AND AM UPWELL1.' PUIlP. A
SQUARE I'1ILE FARM COULD SUPPLY FOOD FOR 3000 10 5000 HUMANS, EMUGY UlD utlJlhU
FOR 300 TO. 2000~

OCEAN THERMAL ENEhGY CONVERSION/WIND ENERGY/~AVE ENERGY/BIOMASS FUELS/
HYBRID SYSTEMS/MULTIPURPOSE SYSTEMS/COMPLEX SYSTEbS/FCCD PRODUCTION/MARICULTUkl'

0097

WILKE, D.A./FULLER, D.R.

1976

HIGHLY ENERGY EFFICIENT WILTON WASTEWATER 1REATMENT PLANT.

CIVIL ENGINEEEING-ASCE 46 (5) :70-72.

SEE: SWRA W77-00579.

WASTE WATER TREATI'1EN1/wATER HEATING/BIOMASS FUELS/ELECTRIC POWER/SPAtE HEATI~G/

ENERGY CONSERVATrON/FLAT PLATE COLLECTORS/ENlRGY STORAGE/OPTICAL CONCENTRATION/
COMPL~X SYSTEMS/HYBRID SYSTEMS/MULTIPURPOSE SYSTEMS

0098

WOLF, M.

1976

PHOTOVOLTAIC SOLA& ENEhGY CONVERSICN.

BULLETIN OF THE ATOMIC SCIENTISTS 32 (4) :26-33.

PHOTOVOLTAIC CONVERSION IS QUITE LIKELY TO SUPPLY MOS1 FUTURE SOLAR
ELECTRICITY. TECHNICAL FEASIBILITY IS ES1ABLISHED. THE REMAIN1NG MAJO~ TASKS
ARE SYSTEM OPTIMIZATION AND LOWERING OF CCSTS FCB SOLAR CELLS AND ENERGY
STORAGE DEVICE~ THROUGH TECHNICAL IMPROVEMEN~S AND MASS PRODUCTION. TO
CONTRIBUTE SIGNIFICANTLY TO U.S. POWER PRCDUCTICN, SOLAR CELL AREA WILL NEED
TO BE COMPARABLE TO AREA OF BUILDINGS, AND PRODUCTION RATE WILL NEED TO BE
APPROXIMATELY 1,000,000 TIMES PRESENT LEVEL. LARGE SOLAR CELL INDUSTRY SHOULD
BE VERTICALLY INTEGRATED TO REDUCE COST. GOVERNMENT SUPPORT IS REQUIRED TO
BRING PHOTOVOLTAICS TO THE POINT OF LARGE SCALE CCMMERCIAL FlASIBILITY, BUT
FUNDS REQUIRED ARE MUCH LESS ThAN FOh BREEDER REACTOR DEVELOPMEN1. IT WILL BE
AT LEAST THE YEAR 2000 BEFORE ENOUGH SOLAR CELL CAPACITY HAS ACCUMULATED TO
MAKE A SIGNIFICANT CONTRIBUTION TO U.S. ENERGY SUPPLY. PHOTOVOLTAIC TECHNOLOuY
AND CURRENT FIELDS OF RESEARCH ARE REVIEWED.

PHOTOVOLTAIC CONVERSION/SOLAR CELLS/ELECTRIC POWER/ENiRGY STO~AGE/ECONOMICS/

MASS PRODUCTION
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0099

ZENER, C.

1976

SOLAR SEA POW Eli.

BULLETIN OF THE ATOMIC SCIENTISTS 32 (1) : 17-24.

SEE: SWRA W7E-12961.

OCEAN THERMAL ENERGY CONVERSION/ECONOMICS/ENVIRONMENTAL EFFEClS/ELECIRIC POWER

0100

ZOSCHAK, R.J./WU, S.F.

1975

STUDIES OF THE DIRECT INPUT OF SOLAR ENERGY 10 A FOSSIL-FUELED CENlRAL StATION
STEAM POWER PLANT.

SOLAR ENERGY 17 (4) : 297-305.

PRESENTS A THEORETICAL STUDY OF 7 POSSIBLE WAYS TO INIEGRATE SOLaR ENERGY
DIRECTLY INXO A CONVENTIONAL 800 MWE FOSSIL FUEL POWERPLaNT. ALL DESIGNS
INCLUDE A FIELD OF HELIOSTATS WHICH CONCENTRATE SOLAR RAtIATION ONTO A
TOWER-MOUNTED CENTRAL RECEIVER. THE TOWER CAN SEhVE SIMULTANEOUSLY AS SOLAh
ENERGY COLLECTOR SUPPORT AND AS FUEL EXHAUSI SKOKESIACK. VARIAELES CONSIDERED
IN THE STUDY ARE CAPITAL COST, ENERGY CO~VERSION EFFItIENCY, AND SYSTEM
COMPLEXITY. THE PREFEliRED DESIGN, USING SOLAR HEAl FOR BeTH EVAPORATION AND
SUPERHEATING, OFFERS RELATIVELY LOW COST, HIGH EFFICIENCY, AND MODERATE
COMPLEXITY. SECOND PREFERENCE IS TO USE SOLAR ENERGY FOR FEED~ATER HEAlING.

HYBRID SYSTEMS/SOLAR THERMAL CONVERSION/ELECIRIC POWER/HELIOSTAT5/ECONOMICS/
CENTRAL RECEIVER-HELIOSTAT SYSTEMS/KODEL STU tIES
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