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Abstract : In recent, there are tremendous efforts to apply co-generation concept in automobile to improve its thermal
efficiency. The co-generation is basically a simple Rankine Cycle that uses the waste heat from the engine exhaust and
coolant for heat source. In spite of developed nano technology and advance material science, the bulky co-generation
system is still a big concern in automotive application. Therefore, the system should be effectively designed not to add
much weight on the vehicle, but the capacity of the waste heat recovery should be still large. With such a goal in mind,
the system thermal efficiency was investigated in terms of the system operation condition and working fluid. This paper
provides a direction for the optimal design of the automotive co-generation system.
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Table 1 Rankine-cycle test results

Analytical ‘ Computational
Process Component
h [kI/kg]
-2 Pump 384.39 384.37
23 Boiler 388.46 388.43
3—4 Turbine 3213.6 3214.37
4—1 Condenser 2412.12 2425.05
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Table 2 System parameters for a simulation
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Fig. 2 Rankine cycle efficiency of hight temperature loop
with water
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Fig. 3 Rankine cycle efficiency according to evaporation
pressures
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Table 3 Water & Ethanol rankine cycle input properties

Coolant
H Exh
eat source xhaust gas + Exhaust gas
Working fluid Water Ethanol
Condensation 133.53 63
temperature [°C]
Temperature Coolant 100
after the recovery 260
of heat source [°C] Exhaust gas 100
Condensati
ondensation 3 0.6143
pressure [bar]
Evaporation 30 4
pressure [bar]

Engine

Exhaust
Water

Exhaust + coolant
Ethanol

Fig. 8 Schematic of co-generation system used for simulation
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