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Screening and parameters optimization of
organic Rankine cycle working medium
SHEN Youji
( College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] Through Liquefied Natural Gas( LNG) cold energy and industrial waste heat recovery, the efficiency of the power
generation system can be effectively improved. Firstly, this paper establishes the mathematical model of organic Rankine cycle of the
expander, condenser, water pump and boiler. Secondly, an optimization framework based on simulation is proposed to screen the

working medium and optimize the parameters of organic Rankine cycle (ORC) by using LNG cold energy. Finally, the model is
solved by Matlab. The results show that the selection of R22 working medium and the optimization of parameters have a far—-reaching

impact on improving the performance of the system and increasing the maximum output power.
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Fig. 1 Working principle of the scroll expander
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Fig. 2 Structural diagram of ORC power generation system
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Fig. 4 Fluid heat transfer process in the boiler
(1) B8 (K 7B A9 7 F IR, 75 31 19 4L
FRINN
tey =t +At, (16)

i, Ar, WA
(2) PRFR T BT A 2ok Bt 1003l B, 75 21 A B
VR
t, =t,, —At, (17)
okt o, R (K 7E R BB R
Av, PRI R
(3) I (K) TE TR B DAS (EL, 15 2 /Y £y
TN
h, :f(tg.3’pg,3> (18)
Horft, p, o WH(K) ZEBTBEI M T
(4) PEPR TR, AR RE it~ fu E A, A
A A 208 -
m, + (hy, = h,s)
m; = hy - h, (19)
Hr, by, AFRIROK) FEd ARBE It TR A,
AT TR A sy o TR AEBUABG I LA,




118 B o /5 M5 MM

12 %

(5) FRIROOK) e R P 19 RS R, HERS 19 22 5K
5N

B =h -2 (20)

Hob, m, JKH
(6) FAIE (K ) TERR B A0 HY TR HEAS 1Y 24 20
LIPS
e =f( hy, 4 ,Pg,4) (21)
o, p, y JRIECK) ZERHB RO TR )
(7) AR R B R AT S
Qs =my * (hy = hy) (22)
(8) ARINERIF AT % B A RUA T
Isc:mg'<€g,1 _eg,4) —my (e, —e) (23)
SO, e, ve, o SRBIHHR () 150
e KA e, ey 230 T BAERA rh i B
Hh T THEL
BT 25 AL B IR R RS
A AR T, T T KL Y Bk KO BRI AR
PR T O TR L S DG PR A H AR G Tk
B BB R AN LB SR, % R R TERE 2
[FEEIN TR0

3 IRAE%ERE

3.1 IRER

TR R4 — EAR R ARIE ORC RETHEST
Mo TRy 2 28 B el TR AR A T, H
2 T BUMRE ORC RGE I SN, i B Bk

DA G AN R A R A, DA 52 30 Al 1t 19 e 40
RA TR 2 Fh R 2 Rl 4l T RIR A AL, HA 8
FERECR , IRA TRAFAE LU (a8, #1040 ok
A AL ABLIEAR N A BUA R o L 53 i 7 R
HARSREE T TAE R4 MIEF B R A TR,

AR SO 5T 1 B 2 O T R AR R RE Y
ORC RSl T kst , BEHA1E M T R ikit
MAGHREATEEZE XL,

3.2 IRMITEE

TR ARG £ A B H A T A i
DAVS/ D 282 0], 5 I s A2 P BR800 T 3
RE bR e S R R D

ORC ™ T As 2 HAA AN N Retk: .

(1) TA N BA R AATHFETE B2 (ODP) A4
BRAZBEVERE(GWP)

(2) TR RE AR IR AE 1 g

(3) Toi5 s oIt JodEM: AT E S 15
PERMIRARAS

R22 T 2 1k TR PR 2K, A S0f R22
TR RE T 5,

4 REMEERSHT

i3 Matlab 45 F2 38 BE B2 ik WL A HLRA 5 76 38 &
AL, B30 R22 I TR A A b a R, W&
1, 1533 R22 1E BE 3 TR &L 5 RE RS
B, A SR AT 3k 45.6% , R R22 FH TA VLS
IR LR G ZETITIY,

z1 UR2 ATIHEHNRELERULER

Tab. 1 Final optimization results with R22 as working medium

PRAS R/ C FEJ1/MPa J&(E/ (k) - kg™ WA/ () - kg™ - K7D AIME/(K) - kg™) MR/ (kg sTh)
PEHIEAH -41.09 0.10 153.70 0.82 71.98 0.02
PEHZE A -40.78 0.69 154.26 0.82 72.60 0.02
JEIKHLA H 15.00 0.69 412.23 1.75 53.03 0.02
JERKHL S F -41.09 0.10 382.43 1.80 6.83 0.02
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BB AT (LNG) -162.00 0.10 -1.80 -0.02 1 085.08 0.01
REESH T (LNG) -161.64 0.10 510.56 4.58 227.48 0.01
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