
d i r e c t  conbustton o f  coa l  i n  a f l ~ d t z e d  bed ~ / t h o u t  atmospheric 

~.011utton, and t t s  a b l l t L 7  to come i n t o  f i r s t  commercial serv~_ce 

:[u 1980 or  1985, depending on the feud ing  l e v e l ,  ='~.e use o f  

alkall metals (as in this system and ~.~B?.) raqulres tender, lovin~ 

care in assemSly, opera~ions, and maintenance of the system, and the 

impact of this care on the economy of system use has not yet 

been ans~.-Tered. 

E. FL~L CELLS 

~signed third priority, fuel cells have considerable potential 

for pc~er production but have also considerable technical risk at this 

time. ~.ecause their potential efficiency at low po~'er (I0 kY.7) is 

unmatched, their first commercial application x nill likely be at 1~ 

p~xer. If successful, they may displace gas turbines for decentralized 

power in the post-1985 period, especially at ~o~:ers~ belo,= 1 :.,~L (See 

Gas Turbine sub-program.) 

F. USE OF WASTE HFJLT ~D FUEL 

~ne area is assigned our fourth (or l~¢est) priority, not out 

of lack of potential Beneflt (See discussion 5e1~,,,.) but out of lack 

of demand for great amounts of resources. In general, ~he systems 

are small in capaci£y (i0 ~ or less) and thus ine~penslve in 

eomparlson ,rlth 100O .~ p~ez~lants. 

The coun t ry  at present is wastln E more eneTgy than it Is using 

and It ~!I not be possible no supply this energy from indigenous 

fuels if the rate of increase of energy consump, tion is no~ moderated. 

Thus the thrust of energy conversion technology is to m~e use of a 

gTeater fraction of the energy, cvnsumed. This can be done in two ways, 



(1) t o  i n c r e a s e  the  e f f i c i e n c y  of energy conve r s ion  ( i . e . ,  i n c r e a s e  

t h e  e f f i c i e n c y  of  c e n t r a l  e l e c t r i c  p l a n t s  from the p r e s e n t  a p p r o r f -  

mately 33Z delivered to the customer to 50-607.) and (2) to make use 

of the waste heat (i.e., if the electriclty is made where it is used, 

then the Othe_~ised wasted heat may be utilized in heating 

residential and commerclal buildinFs and i n  industrial precesses. 

If in the year 2000, half our heat for buildings and industrial 

processes could be supplied in this way, this heat su~plled would 

have au economic value of about $25 billicn a year. Concurrently, 

these po~er systems could supvly half our electric power, a product 

havin~ an economic value of $~0 billion a year (at 1 cent per k~..~). 

The fuel saved would be the equivalent of I billion tons of coal or 

25,000 tons of uranium ~er year. 

Power systems permitting this use of waste heat are thus of 

enormous econo,-dc value. These power systems are required to have 

the follo~¢in~ characteristics. They should be suitable for d2- 

centralization in order that the production of waste hea~ m/ght be 

near the site at which the heat is needed. The fluid trmnsportlng 

the heat should also he heated to 300-400°F and the ~er system 

should have high efficiency over a ranEe of power in order that the 

wasted heat mi~nt be minimized at times of low heat demand. ~'ne 

closed-cycle ~as turbine and the fuel cell are admlrably suited to 

this task. 

The plan for implementation is ~o introduce the closed-cycle 

gas turbine throuEh RUD's program on Integrated Utility Systems. 

Such a system can achieve a power-produclng efficAcncy of 35-40 

percent from perhaps 15-100 percent os rated power. L'%e fuel might 



De a combination of clean gas made from coal and or.~anlc municipal 

wastes. This gas turbine could Be used commerc~ally ~n about 1979. 

In the meantJ.me, the technology of fuel cells would be under 

Invest~,atlon. The key features of fuel cells for th/s application 

are its potential for high efficiency (50-60 percent) and its ability 

to achieve these effieleneies at low as well as high power (a few k}7 

or ~reater). ~..~en the life and cost of fuel cells are good eno-~h, 

the 7 are e~pected to replace gas turbines ~ this service. 

G. LO.W-TEk~6~T~RE CYCLES 

AssiEned our lowest prioz/ty~ organic- or ammonla-P~n.~lue 

(vapor) cycles for Io~ temperatures ha~'e potential application as 

bottomin~ cycles or %~Ith geothermal or solar-thermal ener.~-y sources. 

Bottomln~ cycles offer either small or zero ~a~n in efflciencies of 

existlng systems, so no ,.-ork is reco~ended for this area. These 

closed conversion systems ~r/ll ~mD~ove both efficiency and llfe of 

geothermal p~er syst~s; some effort is thus ~.7ort~;hile, t'ne actual 

magnitude of support depending on the s~ze, "i~nd end location of 

geothermal enerSy sources d~scovered. Any substantial effort on 

the power conversion systems for solar-thermal sources should be 

dlcta~ed By the general cost and performance of solar thermal 

collectors, ~.;hlch is yet to Be determined; after the eos~ and 

performance of the solar co!lectors have been established, develop- 

ment of the appropriate power conversion system should be a routine 

operation Best carries out then rather than now. 

H. ~VA~ICED CONCEP~S 

A~vanced concepts such as unconventional cycles (e.~.., C02) and 

thermlonlc "and thermoelectric converters are also ass~.~ned our lowest 


