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Fig.1 Experimental schematic diagram of ORCs
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Tab.1 Main parameters of radial inflow turbine

SRR BAE
BUERE/ (v min~") 59 400
% HY AR/ mm 34
5 O 42/ mm 19
WA A 12
i B 17
B I e ) 38/ kW 2.77
BV B R % 70.3
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Tab.2 State parameters of experimental system

&1/ ¥/ 5/ (kJ-

yis b =gl

W& WL/ MPa  (ki-kg™') ke '-K')
1 20.41 0.118  220.65 1.0727
2 20.74 0.424  220.92  1.0729
3 100. 58 0.397  447.15  1.738 6
4 76.76 0.150  432.72  1.748 7
5 111.26 0.270  243.32  0.747 4
6 91.85 0.270  197.85  0.621 6
7 19.96 0.180 83.89  0.2958
8 30.36 0.180  127.39  0.4416
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Tab.3 Performance analysis of system

for the condition 1

W RS % IR/ % AR kW
Y 96. 86 69.29 3.81

g ik AL 80.53 82.97 0.82
TR 77.78 78.29 0.016
% BEAS 96.01 25.15 2.88
ORC %% 6.26 31.57 7.526
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Tab.4 Performance analysis of system

for the condition 2
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R A 97.34 69.19 3.67
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ORC &% 7.29 36.94 6.317
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Fig.2 Schematic diagram of ORCs with recuperator
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Experimental Investigation and Performance Analysis
of Organic Rankine Cycle System

WEI Xinli, LI Minghui, MA Xinling, HOU Zhonglan, MENG Xiangrui, YAN Yanwei

(School of Chemical Engineering and Energy,Zhengzhou University , Zhengzhou 450001 , China)

Abstract; The experimental study was carried out to test the performance of organic Rankine cycle waste heat
power generation system by using radial inflow turbine as expander. The result shows that exergy loss of the e-
vaporator is the biggest, the next is the condenser and radial inflow turbine; when inlet pressure of the turbine
is 0.397 MPa and inlet temperature is 100. 58 “C , exergy loss of the evaporator reaches to 3. 81 kW, account-
ing for 50.64% of the total exergy loss, that of the condenser and radial inflow turbine are 2. 88 kW and 0. 82
kW, accounting for 38.25% and 10.89% of the total exergy loss, respectively. Based on experimental inves-
tigation, making simulation about the effects of adding regenerator on the performance of the system, it turns
out that when temperature of the heat source and evaporating temperature is the same, thermal performance of
the ORCs with regenerator is better than the basic ORCs.

Key words: organic Rankine cycle( ORC) ; R123; experimental investigation; process simulation; thermody-

namic analysis



