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Analysis of organic rankine cycle for designing evaporator of engine exhaust heat

recovery system
Jea-Hyun Ko® - Byung-Chul Choi® - Kweon-Ha Park
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Abstract: Interest in the energy efficiency and carbon reduction technology is increasing. Many studies have
done on the technologies of heat recovery systems, because over 30% of the total energy is released into the
atmosphere with the exhaust gas flow. In this study, the Rankine cycle is analyzed in the optimum conditions
given through the previous work. The result shows that the exergy efficiency is 0.53 and the output is 1.43
kW at the condition of the pressure ratio of 0.6 and the mass flow rate of 0.7.
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Figure 1: T-s diagram
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Table 1: Exhaust gas data

Exhaust gas Exhaust gas
Brake torque Temp.
pressure flow rate
(N-m) (K)
(kPa) (kg/hr)
idle
394 27.2 153.2
(37 N-m)
25%
403 28.6 153.8
(52.5 N-m)
50%
463 31.3 154.7
(105 N-m)
75%
530 36.7 156
(158 N-m)
100%
593 429 158.2
(210 N-m)
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Table 2: Properties of R245fa

Molecular name CF3CF2CHF2
Molecular wight
[a/mol] 134
ODP 0
GWP 950
Toxicity Low
Tc[K] 427.16
Pc[kPa] 3651
Flammability None
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Table 3: Temperature and m at (Rm,Rp) = (0.6,0.7)

Hot side Cold side
Mass flow
156 93.52
(kg/hr)
Inlet Temp.
530 304
(K)
Outlet Temp.
323 476
(K)
Working Fluid Air R245fa

Table 4: Temperature and pressure at (RmRp) =
(0.6,0.7)

Point T(K) P(kPa)
1 303 176.2
3 304.1
4 409 2609
5 476.8
6 408 176.2
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