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Abstract- Thermodynamic cycle  7h&dURA o] WA £4& Futsles Aot}
analysis has been performed for the power 2 dF= LNGZF Y9 dasE Restn 9
generation systems to utilize the cold T °] 7l&dUAE 83171 93t S Alo]Z 9]
energy of liquefied natural gas (LNG). €49¢ siX S EF=2 831 Yt o] AlojEFe
Among many possible configurations of the %31 429 7|V sl+E ¥ (heat source)
cycle, the open Rankine cycle, the closed 3l3 LNGY ¥ #w&sidr S5 Qe
Rankine cycle, and the closed Brayton A& 7}z ¢t}.
cycle are selected for the analysis because LNGS HEE o] 8317] 93 A3 dEqA
of their practical importance. The power ©]0] 1980dtid] o] Fold Y1, 1 & dB=
output per unit mass of LNG has been HAAHH2 288 o7} ov}(5], 24 A4l
analytically calculated for various design %A EHdd Aoz dddd. s 19904
parameters. The optimal conditions for the © o3 2428 €9 @ HZT T FoHEI
parameters to maximize the power output & 7]&o] WHsle oA AARez LNGUHIo]
are presented and some of the design £& €13 7143 HAE ) o3, HTd vz

considerations are discussed. North TexasW&®} Washingtonth3tellAe &
o] AYdoz o9 m§ FAE AHALE o] &3

1.M & TEHAOl Eol dig A &3 Ay Fo U

t.(6-8] °o] 47 IxTAHo] AF e T3

dedrbre FAUALOE HPe T A AEAY FUAIZE S8 99 EZHo=m

£ Ad52 FYME d8 AreEn I, S A=HT 310‘11 FHZol AFHA AAFY A
B A2 diFgHo] A gomg oo A & WHSIAG
Aol AFH st Astd  AFHA A2 (liquefie 2 =3dA4Es LNGY 4ddol&s M54 S
natural gas, LNG)2 ez Murg Eio = HESE 3 U4 DAZ, Adi24 daxgHo
d ¥FE JdE AFold (1) LNGY 38rd =z gloe®A LNGYEZAC] 7158 Al 714 Fele
qe vgo] FARolmg dr|dstlA o -160 ZIEACIEE AEstd, g e A=A
T FAAN AxAdel2 AZAH, A&zl A W, Fig.1& & =8 A8 A Alo] Zol o
FTaF87] sl sjete A Bl AL T =4F A FHEHES Jdelda o A
o2 dsle 7B L olfetn Yt (2-4) ' RankineAle] 22 LNGE AAH ZAYFAZE o
dodsty pAoA B o, FH A LNG £3t= AHsAe] o], UH RankineAlo] E&
= AEE ol 78Rl (available energy) & 22F LNG2X AleloA AAsltste A29 %
72 el ole AP 29ld do AFAE ol WuHAlelZFE FAE T LNG
AE7 Fop givtm AEE 4 Uk Hedae e @ 2des AlelFo|th, WH BraytonAh
b ae AL (NS BEEFAHFLAT, °lEF2 ARSI gle VAAllEFR dA] A2

et

0)ll A Ztzte] g e} AEZTE o] & &t A dE Aeidtel JMdE3 LNGRE €& wast
W, T dHAte] Zoltt, B Mo E A dd9e3
. = h) = Tols;—s) (D goeg z2au9(9)e o gstn, duss], =
2 AME £ g 9d Adrtag &5 Wue 7l HY AL 5 Fange 4 9 o2
2 +2sn, gdstdo @ o|aAHe Ale|2g 7 T8 AANEFEES Wiz, ‘3*37}‘—61 =y

e, LNG 1 kegS Aeoz 7siazma o = At 24 e Fde digd ()=
1053 kJol 2het 4 dold & ke guyp ATE sHeldxe wlE  FOM(figure of
Atk M2y LNGS ©&rtdd 9@ rlge o merit) SR FEA, of FOME Hdz 7]
AP AANFe] HHAARE 2o
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(a) Open Rankine cycle
Fig.1.
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Fig. 2 FOM as a function of Py for vario
€,7 in open Ranikine cycle
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(b) Closed Rankine cycle
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(¢) Closed Brayton cycle

Three simple power generation cycles utilizing LNG cold energy
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2.2. 25 RankineAlo|Z2
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Fig. 3 FOM as a function of Methane/MLrNG
various ¢ .7 in closed Rankine cycle
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Fig. 4 FOM as a function of Py for vario
€.,7 in closed Rankine cycle
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Fig. 5 Optimal Py and methane/mine as func
of €,7 in closed Rankine cycle
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Fig. 7 FOM as a function of Py for vario
e, 7 in closed Brayton cycle
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€,7 in closed Brayton cycle
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