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Abstract - The amount and quality of waste heat from a gas engine which is modified from an automobile
gasoline engine is analyzed. Exhaust temperature is 573.8 C and engine cooling water exit temperature is 85.7
C. The amount of waste heat of engine cooling water is double compared to that of exhaust gas. Organic
Rankine cycle (ORC) system is designed for two different waste heat source of engine cooling water and en-
gine exhaust and is thermodynamically analyzed.
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Fig. 1. Gas engine tri-generation system.
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B3k B0 APA O THFY) 418 Axge
W=7 YElAE s AL AT @t Aol F Condensing pressure 234 kpa
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Table 1. Data of gas engine exhaust Pinch temperature 4 ie
Cooling water exit temperature (1) in Fig. 1 857 | C Approaching temperature 3 <
Temperature at (2) in Fig. 1 88.4 T Pump efficiency 70 %
Temperature at (3) in Fig. 1 77| T Expander efficiency 50-70 %
Cooling water mass flow rate 1.0 kg/s Cooling water inlet temperature (ORC) 25
Exhaust gas temperature (4) in Fig. 1 5738 | C Cooling water outlet temperature (ORC) 374 T
Temperature at (5) in Fig. 1 104.8 C Hot water inlet temperature (ORC) 70-90 C
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Table 3. Simulation condition

Evaporating pressure 790 kpa
Evaporating temperature 80.1 C
Superheating temperature 3 ie
Subcooled temperature 3 T
Pinch temperature 4 ie
Approaching temperature 3 T
Pump efficiency 70 %
Expander efficiency 50-70 %
Cooling water inlet temperature (ORC) 25

Hot water inlet temperature (ORC) 920
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Table 4. Simulation condition

Evaporating pressure 667

Evaporating temperature 74

Superheating temperature

Subcooled temperature

Pinch temperature

Approaching temperature

Pump efficiency 70

Expander efficiency 70

Cooling water inlet temperature (ORC) 25

Cooling water outlet temperature (ORC) 374

Refrigerant mass flow rate

Hot water inlet temperature (ORC) 90

Table 5. Simulation result comparison

Case
33

Case
3.1

Condensing pressure 234 234

kpa

790 | 667 | kpa

Evaporating temperature

Pressure ratio 3.37

Turbine power (7);,,,,=0.7) 2,770 1,130

6.7 42 %

Thermal efficiency
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