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Performance analysis of organic Rankine cycle power
generation system with sinter cooling gas waste heat
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Abstract: The cooling flue gas discharged from the end outlet of sinter annular cooler was taken as research object, with
the mass flow and average temperature of cooling flue gas being 7.6 X 10° m*/h and 170 °C, respectively. Based on the
organic Rankine cycle(ORC) system of low temperature waste heat, the R123,R245fa and R600 were selected as the
circular organic working fluids, and the effects of evaporation temperature, superheat degree and condensing temperature
on the system performance were studied and analyzed. The results show that with the increase of evaporation temperature,
superheat degree and condensing temperature, the net output power and total irreversible loss of system decrease
gradually. The system thermal efficiency increases with the increase of evaporation temperature, and decreases with the
increase of condensing temperature. The increase of superheat degree has little effect on the system thermal efficiency.
When the operating condition of system is certain, the net output power of R600 is the maximum. When the system heat
efficiency of R123 is the highest, and the total irreversible loss is the least. In the actual operation process, in order to
obtain the larger net output power of system, the R600 should be chosen as the circular organic working fluids, with the
export working fluid of evaporator being in the state of saturated steam, and the lower condensing temperature of
working fluid should be used.
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Table 1 Characteristic parameters of working fluids

FAHTF TRER BB (gmol ) WaU/C  INFHRE/C  IWFESI/MPa SEUZTERIER IR =M RE
R123 HCFC 152.930 27.820 183.680 3.662 0.02 93.00
R245fa HFC 134.050 14.900 154.050 3.651 0 950.00
R600 HC 58.122 ~0.490 152.000 3.796 0 20.00
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Fig. 1 Structure and temperature entropy diagrams of

organic Rankine cycle system
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Table 2  Setting value of initial calculation parameters
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Fig. 2 Effect of evaporation temperature on

system net output power

M 238 LB H: MR —ER, J§3H T
5T R600 4 it D Z e X, Tt R123 W/, IFH
B TS R EEIE R, TJi R600 (1444 Hi T 2k
NTR P By, TR R123 PR H Th 20 /NI e K
MR RIURE N 130 CHE, T R600 FI 4 H IR A
3.381 MW, TJii R123 [f1o 2.855 MW; i3 TJf 7%
RALFERE K S C, T R600 HIIF i Hi Ih R T 24k
/AN 98 kW, 1 T RI123 [ B H T 37 25 98 /)N
207.75 kW XK. MRS T2 RIRESE— T
FEI A ISE, SR 25 R600 i H 4 T %

Bl 3 BIT7 ol 22 G 3R I o 28 R I FE R AR A R
Ao MBI 3 HEL: X TAFEPIEA AL, RS
R I 0T 2 R R B (1 1 KT 8 T I K. DAL
R245fa B, Mz KIEER 120 CH, REHKFEN



470 TR AR (B R BHER)

50 %

13.49%; MARREERN 140 CH, RFEHRMERN
14.59%. X2 KIONBE T 28R iR B R, B TR
ARG ThR R AR AR 2 K, 1RG0
THER 38 KR 2K T LR AR I KR, MR
SRR 2K B4, BTES LRAES
BRI, TER—ZRIBET, AFEMERAGHLTF N
RS HGERMA PR, T R123 [ RFEHER
i, L R245fa [N RARBCRRAL. U TIRAKIER
FE N 130 ‘CHY, i R123 [ RGHE N 15.64%,
1M LJ5t R245fa I RAARCE A 14.15%.

Bl 4 BT R G0 AN R 458 2K B T 78 UL P 1)
AR . W 4 ATEH: BEEZARBEER, A
(EEZ NG S NRIBUE 5 S . [V NN RS <3P P

17

RGPEARI%
= &
\Qii;;j\\\\

120 125 130 135 140
ARIE/C
T#: 1—RI123; 2—R245fa; 3—R600.
B3 ARBEMNFZARKENR @
Fig. 3 Effect of evaporation temperature on

system thermal efficiency

3.0

2.8F

24

/

RGBS %

22F

2.0F

RGBA R R/MW

1
120 125 130 135 140
RS/ C
THL: 1—RI123; 2—R245fa; 3—R600.
B4 ARBREMRAALERTERE G R
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