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K. Q0 HESARE KI/a;B IFEER ke/a;
V, RESAERL9.5 m’ kg (T BERALK 1.2
HEBE) e, WHEBBRE ,130C ¢, 1, THS
FEEREBL3TK/(m' - C); ¢, ARTEER
R K 4% .

# 6 000 kW R LA b ke EFERRERI. 4
2 it , ALK, BRIKK/HBEN 12 994 x
10" kJ/a. 5 e 3 B9 & & R 29 270 kl/kg,
WS AR MR 0. 444 {2 va, S FEFEAGER
4.7% . F ¥ E R KB E M — 2, W35 445 HER
0.2224Z t/a, W HE CO,0.58 1Z t/a. L4 600 MW 4L
28 ), g2 L AEFE IR 0. 30 kg/kWh, I ¥ % &
180 v/h. 84 S M 130 CTREIEF) 60 °C,130 C
HEXR 4245 2. 49 x 10° kJ /h,60 C % 9.08 x 10’
kJ/h, T 5] Wi B9 HEAR 4 $K 1. 58 x 10° k] /h.
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Fig.1 T-s diagram of ORC system for dry fluid
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Tab.1 Saturation parameters of R245fa

BE Efp BlksE b/ SR b
/C /MPa (kJ-kg™") (kI-kg™")
27.9 0.166 236.77 425.92

75.96 0.712 304.49 461.02

HRIEH AL TR NS A, o B Ak
PLAOZ¥ K 0.712 MPa,76.5 C. &4 +t %S
B BB T3 R %5 R R 4 51 78% FO
90% ,2EE 2 FERSAHSHE, WL 2 iR,

KERERESHKBERALZIR(2),iHE
BREIROBEER 9. 14%.
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Tab.2 State parameters of various points of the cycle

R BE ¢ KEJ1 ps KRH b
/C MPa (k] - kg™")

1 76.5 0.712 461. 62

2 43.85 0.166 440.67

3 27.9 0.166 236.77

4 28.11 0.712 237.21

BARBEBREBE 9. H 5% , AEMEE
B 10 98% , MBAHLAMN KR BEEK.

N = NN NeyereMullc =95% x98% x9. 14% x
98% x95% =7.92%.
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Feasibility Study of Recovery Waste Heat of Flue Gas Using
Organic Rankine Cycle

MA Xin-ling', WANG Hui"®, WEI Xin-li', MENG Xiang-rui', YANG Kai-xuan'

(1. School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China; 2. Mechanical and Electronic
Engineering Department, Henan Polytechnic College, Zhengzhou 450046, China)

Abstract; Flue gas waste heat of utility boiler was calculated. Based on flue gas as heat source and R245fa as
working fluid, thermodynamic analysis was carried out to waste heat power generation, and the optimal opera-
tion parameters and generating capacity were determined. RETScreen was applied to analyse the investment in-
come and benefit analysis of energy saving and emission reduction. The results show that generating capacity of
waste heat unit is 47,502 MWh/a, the emission reductions of CO, is 42,419 t/a. Under the condition of ini-
tial investment costs 6,500 RMB/ kW and debt ratio 65% , equity payback only needs 1.1 years, energy pro-
duction cost is 0. 14 RMB/kWh, GHG reduction cost is 291RMB/tCO,. During operation period of 30 years,
the cumulative cash is expected to be 431 million RMB.
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