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TI^ Util isation of nuclecr heat onorsj' i» tiic ttrcc:«cticu-. of 
cloctiricity for opeclolisod pu^rpocca cuch ta oatoHito p^'Jcr Du:;;-liQS 

tfojjcst tli3 c^Jijliccxtion of liquid^Mrtcis to this ta±. Conceivable';, 

our to;?h3C'loQ'- ViU be caĵ Gblo of producing/ in tbs nocir futuro, rcurtcy 

coroo cjcrc.t,ii\;j e t teaporcttuxo in tbo rcroo 1000 -« lloo '̂̂ C. Uit'i ruct 

tc-:;^-ci'aturo3 tbo pi;^'cical j.ro:;xirtic9 of lic^uid ESS tola loiid thet;a;l\x»e 

t:. tlw operation of vcpov cycles. I f xha vapor cycles i s Applied \ 

r>roCucin2 ixtion in a liquid jaotul ©trocn, tbe taovinj; liquid cjctvJL can 

bo pc:s3c>d dircct2ir through a znucaotic field wi-»r«> oleotylcca crmy-jj caa 

For o j t t^ lo , in Vli!?xrQ 1 tlio V4iix>r presourc of scdiiin IG 

plotted fiu3 a function of ctoaoluto tcrsxjrature.^^ At llCo'̂ C tilss Vcrwr 

proosure for s^diura i s equfil to 6 ati3;>G?lvsre3 (8G,2 psla) , i\v 

iPotaaDiua tbs ccrrcapondiajj pivjjjouro io ©atir^atcd to bo cb-ut iho rjsiui, 

I^on tliia i t i s apixiroat that one ccn epply tt b«at Cuui-co of ^hic wj^c 

to i>ix!dacG a oujpply cf woCercto presguro V£5)or, Tblo vapc^r C£^ aov 

be cxpemCcd tbruuc^i a oosslo to convert a pc-rtioa of the eutL:xlp:' v^ 

tho vapi-r into klcotlo encrjy. Coavsatioiaally, tba liiah crjooC vopor'l 

could bo uocd to driyo tbs bladco cf a turtJlno to supply Kotiva K ' ^ V 

to c goucratcr. On tlia ot33cr band, %Tb& vapor cjipcndcd tbrouch tbo 

noEslQ caa be ucod to directly i^rcpcl a oalUJiSi of liquid aotol . Such 

a CC130J3C ia cbowa dia^ras^atically in Wioxro 2» Her© vc can see tho beat 

ccurco used to pixjduce tho v t ^ r vhich ia led to tan eisajaodinc IVJSSIQ l a 

a Jet inisp or injector, l a tJiiu flcvico, tb» vapor liajJlO;;jQ0 upon cjad 

eorjacnsGS in © li<jjald octal «trcar» i a a conatrlctod region where tbo 

-2L 



fluid velocity cchievss a rolatlvoly liicb vnluo. In th is rejlon, i f c 

pi'cpor condeiislns ciiodt l a for.jtid, advantcjjjo caa be tolion cf the Idfih 

f luid volooity to extract e lect r ical cnorcy by cllf.vint; tbs liquid to 

Xcucs tljrou-h lbs ccnoratcr. yollovinj tb ic , the fluid eRten3 c 

Ciffuccr vlxire i t s vcloeity drops to noderate vwlues, Tiio flxua i s t:^n^ > 

pcoced tit &000 v\3tlccity through a beat rojoction unit uTtcr wbicii i t i-o* 

ontera tbs Je t piiKj? region. 5?bo fietdlo of tbe Jet puaj? tiro ott/ju In ^ 

coctlr.n in Ficure 3 . In tbio f i jaro, one caa eeo tbs Uiciulcvr arrancje- . 

nc.it ouiiTvUndina the porlplwry of tbo vcpor nosclo portion. CEMo T^C^CA 

t-crwO as tbo place vbere tbs liquid velocity io increfiDCd before i i a oaU'y 

i:ito tliiJ ccnijininf; Gcction. I t ccn bo ocan that a portion ' f tlJi fluid 

i s drc'Xfti off tifter tbe Jet puns* wad retumed to tbs boat fi^yui'ct; tis ' ' 

TSLL'-oup for tbs vcpor introduced into the c i rcui t . 

AlthC'Ugb i t i s reoo^iSKid tbcit tbo tradlti<;>nc.l efficlc:>cy of .li 

iiijoetor hza alva^-o boon low, tbe roclrcal^.tia5 oyotea i s beiaj studied 

witb tlio objective in aind tluit i f reoscr^tbly (*pcC liquid velccity can 

be attained i t Day bo j>ooolbl& to Incroaoo tbo cfficioi:cy. Tbe poaoibllit^,-

for tb is ia eusccotod fn»a on oxcuzlnatlcn of turbine efficionc::^ curves 
(2) 

aa a function cf tjucket to otcaia velocity ratio.* ' Froa tbla i t can be 

coon t i n t the efficiency of a turbine risco co tbio ra t io ia inci-ccxaod 

ertd rcoclteo a mxitsM In the vicinity cf 0.5* ^Tbat la Mban. tbc buclyst 

io taovlnri a t balf tbo cpced of tbo iKSpinslna otoea. I t l a c£>pvrcnt, of 

course, that for thla typ« of a ra t io , tbe iK/^a^^lc IcHticu vould bccosxj 
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VGiv inpcrtant end tbo d o d ^ of the ttj'atea vt-uld hr.ve to tolte tbio 

into account, 

Tbij cjcporiTTjcntca cffcrt to otudy tblo^conflajorntion lias been 

otartod aiy: equipment Ccnotructed to operate initially vitb ctcoa jsnd 

%r.̂ tor CO tVc cperxitinij rscdiur.. Tbe cgrpci'atuo io obcwa la Plsurc k, 

Tb-i Jet pur^ ia located at tbe top vitb tbo boat 0Kcbcix:;cr counted 

boiov. The ccuip?jent was dsoifnod to perait flexibility in cliancjine 

rolativu Ti&citiona of cc-rr̂ poaenta c:id pooltinalnfj of tbe ioop. A 

torbinc floV;^ter io located in tljo cyotca to iseaaure tbe flovrate o3? 
t water i:ir:d tlocrsiocctsploo arc positioned tbrdujbout to •orcvido r>rci>er | 

beat baltuices. In eddition, a tlirottlini: valve biO been incorporated 

ia tbe lino to Dlsadxito tbo effect of tbe generat?,'r» 

If one ccKoidoro tbo operation of a circuit of tl*j2 ty::o 

dcocrlbcd daring; operation at oquillbrlusi* A force balance tek-cn over the 

oyGtoci yields tbe function ©bown in Fî juro % Hero, tbo tern on tba 

loft la equal to tbo drivins procoura of tba iiKpinsin^ atccua. Tiic 

firct ten:! on tbo right io tJjs total electrical lead -wbilc tbo oec;'nd 

is tbo looo load In tlie two sections of cbongiais croas ccctioa. Th's 

final tena. Is oia^ly tbo bydraulic loso in tbe rsooindcr of tba circuit. 

If tbio equc'tion is ajpplled to tbo aii:s>lQ pucipinc circuit, tbc tcna for 

clcctricel force can bo dropped and coit̂ parioon of oKpcrizaontal dcta caa 

be laade. At tba tlao of Vritlng a prellatlnary run vao nado. The raoncurcd 

velocity of fluid sbovad tbat tba liquid attained A velocity of jO ft/ooc 
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in tbc ccnstricticn of tbo tc'ct oecticn. Tbo corrospondLng vaiK>r 

velocity for tMo I0 equal to hSO ft/aec. I t appeoro tliat tlits 

velocity io lever thnn one vould c;ipcct, Hotiaatea inOilcate th-At tbla 

velocity sbould be at leaot 91^ ft/oeo. On tbio basis, tbe convcraion 

of otecoa kinetic cnar^y to liquid kinetic onorgy is of tbe order of COJS* , 

rurtlvor te-oto of tble unit will continue bofow conwroion to liquid loctal 

operation. 
t, r 

ffbff ineffieioncy encountered in a i^stesj cf tbla tyj'O can coiaa 

froa several eourcos. Friraarlly, tbo laajor looocs lacy be as folbovs. 

f 1, Tccreaao in atcom entbalpy due to heat Iocs. . *" 

2. ,^arbuloaco In nczcle and iu-pact area. , t 

3. C U p between vapor and liquid. > I 

Tbic la in eddition to tlio iardraulic lossoo, Tbe first step la tbe 

proipraa, conaoqucntly, io alraod at optiiaisin^ tbo cor4ltlono to 

produce tbo flov. '• ^ -

rinally, \fma tbe exporlnento cro ccmrorted to liquid Ketal 

oporaticn it appeeuro tbat a amsbor of tccbniqueo cen bo used in an effort 
1 

to dccrcaae lisydrcuHc Inooes. I'rlKarlly, tbooc cro: 

!• Boundary loycr injection of v:por to reduce wall friction. 

8. Ultraoonic cavitation produced at tbo bounficry in en effort 

to induce tbo liquid to oupply ito owa lubrlcatinj vopor,^'" 

3» Reduotlea cf flĉ v turbulence lose by ooenfttlc fleldo 

parallel to tbo flov direction.' '"' 

J 
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