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Performance Analysis of TMW Organic Rankine Cycle with
Liquid-Vapor Ejector using Effluent from Power Plant
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Abstract: In this paper, suitable working fluid of 1MW Organic Rankine Cycle(ORC) with liquid-vapor
ejector using effluent from power plant is selected. The results of comparison performance of 5
refrigerants are as follows; R600a, R134a, R1270, R236fa, R235fa. The operating parameters considered in

this study include the condensation capacity evaporation capacity and efficiency. As a result of comparison

of basic ORC system and with liquid-vapor ejector, with ORC system presents the higher system

efficiency since the ejector makes the turbine outlet pressure lower than condensation pressure through its

pressure recovery. Also, this ejector ORC system is advantageous in miniaturizing the size of components

owing to decrease of evaporation capacity and condensation capacity.

Key Words : Organic Rankine Cycle(ORC), Liquid-Vapor Ejector, Working Fluid, Power Plant Effluent

1. M 2

FHughE YA FYdol Aoz o)ES
9}—5— =7t% UE, 53 453 Wr)rle]
Z7te WE Ay vag Qs 1 EAe A

S o] o]=Za itk o] YR AR
%

Ol

érﬁii-biﬂ
9 o

HAAbTme) mE UH AW T 24
A goluta glo] ool A FF AL
4@ Aol A glol AE FRel U@

AFET BaF Aol ol Zx Yk,
FYL FHOEG AAY AUA HATo A
£ ooju) therd AAAcIER ] AT FA)
]

o] Fof A3 Yk % = AR, QI S
A sFAUAE B3 ddo & =8 oy
AZe BARA oz ddh. SeltedAE @

A7t ABFIL F, AL WA Aol 2, 4

A5 A5 54, 4 nag HuAY

ot GHA@AAR : PH WEFEFHT
E-mail : yoonji@pknu.ac.kr, Tel : 051-629-6180
RS 3R AEE2EL gety

#EZE - AW ey

120 =3I ASERIX A18H M6, 20144 12E

**t Jung-In Yoon(corresponding author) :  Department of
Refrigeration and Air Conditioning Engineering, Pukyoung
University.

E-mail : yoonji@pknu.ac.kr, Tel : 051-629-6180
*Hyeon-Uk Kim : Graduate school of Refrigeration and Air
Conditioning Engineering, Pukyoung University.
**Chang-Hyo Son : Department of Refrigeration and Air
Conditioning Engineering, Pukyoung University.



oy
ol
Ho
H0

°k3]'7ﬂ 8y Foltt.
©]Z(Organic Rankine Cycle, ORC)
29 E] e Foly, Y HFEWE 2

AE=2 AGHI gtk o] Ao]F2 FE{A
|3k AolER, 7))

ArkelZo] EulolL BTN A5 A F
£ s g 5o SEE Baw YA ARE 2
ol e AFFAE A8 wEol

e S R B P R o e L G et P BT
=5= ddY E¥ dHelHE TR -
F718 el 22 AASH Y. sl Hd
ds M w2 F2& &

HAE HES 24 vxﬂi }%3&‘:}% 7 ol A
I ol87HAE =Y =

AG7kA e %ﬂ}"d—?% ’%ﬂﬁi‘ﬁ, Yoon
71#ZIAke] 2ol R134aE A E3te] Siby]
AzA TR WE A= 35T

eulE ol g3hs sk 25T WY EF4E

= rio

rr

)
o
ol
>,\1
é
=
L)
>
[
o r
fol

S
ol
flo
w2
@}
9
(9]
> o
o
rloiv
]19{_{
J}i
E o
o

S B4 ’0‘]-91‘3]-. 1 7&»}, Butylbenzene &332}
Ao &gol 7 wA Jehgtt?
Athanasios 5", Shengjun 5" ORCE 473}
I SRR Wt mE Al2H &8 Ha gl
Ao Zo HHstE AFRFAE 2uA A
Hunga 5°-& ORCOl ZFfAlol tfdh %/‘6}
Bz A zE gsHm, &% Wil BE &
< vlwstth O A gyl Rile] 7t
=L B&S Ul EHRIAES] F71E
w2} Abo]E E&o] sEs Bt
FTHATE AP 7E] A=H
"l‘ﬁfﬂ"% T3 TR AFe
A2 AFEetAY A 2
25 22 FAR ALE

&

2

¥

o m{o

ok

ol e

b
o2t
fol

Turbine 1
-------- - —»O

Turbine|2

Evaporator
\
f
O

A

AQPump 3

7 Pump 2 13
Condenser
Tee
=
6 L—I5 2
[} __Mix Vapor-Liquid
"""" - B ejector

Fig. 1 Schematics of ORC with liquid-vapor ejector
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Table 1 Analysis conditions of ORC with liquid-

vapor ejector

Variable Value
Gross power of turbine (MW) 1
Turbine inlet vapour fraction 1
Turbine efficiency (%) 80
Pump efficiency (%) 65
Heat exchanger LMTD () 3.5
Cooling source temperature difference 7
across condenser (C)
Heat source temperature difference across 10
evaporator (C)
Heat source and cooling source pressure 50
drop (kPa)
Pressure drop of working fluid (kPa) 10
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Table 2 Monthly outlet temperature of power plant

Month Heat sourcoe Cooling souorce
temperature(‘C) | temperature(‘C)
1 74 8
2 74 8
3 75 11
4 75 14
5 76 18
6 76 21
7 76 23
8 76 24
9 77 25
10 76 21
11 75 16
12 75 11
Average 75 17
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