BATH H oW B o X @ K F F R Vol. 47 No. 9
20134E 9 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Sep. 2013

DOI: 10. 7652/xjtuxb201309002

CE B : —MRHHMABERNE T RIEFER
EEWM 7T E

S, ZEUIE, fUHERY, S
P42 2l R AR 5 TR AR M E A L%, 710049, 7920

WE: LXTAMARANABRGZAL S B IFN IR HASZ Z T R E N AN, 20 MmE
HRRBARRER NS A FRARBHELEAFATFR . EEGEIRFEETOKE B ETAH AR
FOEBERETARANAFNMAE-FENLAETRZBATHACEH). 43T CER#®
WEFT . oA T CEBTEFRLEGEL., AFHHFRLGAXAABIRRZAL — ALAMN
B H MG B e R AL B B IR A ), SRR 30 AR LA AU B . A8 100~300°C ] 8 R Bl 4 #OR
BT BAEAT R B 6 CE BiefT A RFEN 2 XA BB RGO H S, AR o fT A Rt iT T
Fegihik, SRR A% AR LR CE Bagstbn x84 7 MR, 5t Bt CE B £ 4 # A B A e
#—FFRAARTT D,

ERF . AR AENE RN F EAENERN A TR AR

PES#ES. TKI1l XEFEB: A XEHS: 0253-987X(2013)09-0008-08

CE Diagram: A Quantitative Evaluation Criterion for Waste Heat
Recovery Power System and Working Fluids with Applications
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Abstract: On the basis of the concept of Pareto optimum solution to the multi-object function and
the comprehensive considerations of both annual cash-flow and energy utilization efficiency, a
double-efficiency diagram of annual cash flow-exergy efficiency (CE) was proposed by the
implementation of the multi-objectives genetic algorithm. For the CE diagram, the graphing
method was described, and the meaning of endpoints was analyzed. 30 chlorine-absent working
fluids were employed and tested under different working conditions. Typical ORC systems (i. e.
basic organic Rankine cycle, BORC, and organic Rankine cycle with internal heat exchanger,
THORC) were both studied as examples. The proposed method can be used for working fluids
selection and thermodynamic system comparison, and case studies were given by segmenting the
CE diagrams into different parts. In addition, an outlook for the further applications of CE was
presented. The proposed quantitative method would be applicable to any closed loop waste heat
recovery thermodynamic system and working fluids.
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(BORC) F1 4 111 #4 HL B 15 76 2 (THORC) & HI 30
Fvwy WA ML TR B LR D BB T 4E 100~
300 °C Z ] i AN [F] 4% PRk BE R BT 2t i CE &1 4n i
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Mxra¥ mAR mR

%= T 4 Ji e BE &
/kg + kmol™' /C /MPa

1 R227¢a 170. 03 374.9  2.93
2 R1234ze 114. 04 382.5  3.64
3 Perfluorobutane 238.03 386.3  2.32
4 RC318 200. 03 388.4  2.78
5 R236f{a 152. 04 398.1  3.20
6 Isobutane 58.122 407.8  3.63
7 R236ea 152. 04 412.4  3.50
8 Isobutene 56. 106 418.1 4.00
9 Butene 56. 106 419.3  4.01
10 Perfluoropentane 288.03 420.6  2.05
11 Butane 58.122 425.1 3.80
12 R245fa 134. 05 427.2  3.65
13 Trans-butene 56. 106 428.6  4.03
14 Neopentane 72.149 433.7  3.20
15 Cis-butene 56. 106 435.8  4.23
16 R245ca 134. 05 447.6  3.93
17 R365mic 148. 07 460.0  3.27
18 Isopentane 72.149 460.4  3.38
19 Pentane 72.149 469.7  3.37
20 Isohexane 86. 175 497.7  3.04
21 Hexane 86.175 507. 8 3.03
22 Acetone 58.079 508.1  4.70
23 Heptane 100. 2 540.1 2.74
24 Cyclohexane 84. 161 553. 6 4.08
25 Benzene 78.108 562.1 4. 89
26 Octane 114. 23 569.3  2.50
27 Toluene 92.138 591.8  4.13
28 Nonane 128. 26 594. 6 2.28
29 Decane 142. 28 617.7 2. 10
30 Dodecane 170. 33 658. 1 1. 82
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