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Abstract: Most of the waste heat has not been properly used word-widely. The Organic Rankine Cycle (ORC) is con-
sidered to be the most efficient way for mid-low grade thermal energy recoveries. Following a brief introduction of the
operating principle and working fluid selection, a thermodynamic analysis is performed for the waste heat power gen-
eration using ORC for a pharmaceutical enterprise. The results show that the low-grade waste heat recovery using ORC
will be helpful to save energy and to reduce the thermal emissions to the environment.
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Figure 1. Schematic of the ORC
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Table 1. System resulting data of standard experiment

1. #4% ORC IR#AN¥SH

TR T/C pe/bar Ts1parl C Ps,20c/bar
R134a 101.1 40.6 -26.4 5.7
R227ea 101.8 29.3 -16.6 39
R236fa 124.9 32 -1.8 2.3
R245fa 154 36.5 14.8 1.2
R141b 204.4 42.1 31.7 0.7

R365mfc 186.9 32.7 39.8 0.5

R113 214.1 33.9 49.19 0.037

Wk 280.5 40.8 80.3 0.1
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Figure 2. T-s diagram of ORC
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Table 2. Sate parameters of the working fluid in the cycle

5 2. AR R T R(R245f) S5

PR TIK p/MPa h/kd-kg™* s/kikg LK
1 29800  0.147 232.26 1.1128
2 29823  0.700 23273 1.1129
25 29820  0.700 232.68 1.1128
3 350.00  0.700 460.44 1.7821
4 31218  0.147 436.16 1.7959
4s 307.67  0.147 431.87 1.7821
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