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Construction of High Efficiency Heat to Power Conversion System

Yuji KAWABATA, Yasuyuki HAMATHI, Jiro SENDA
Shinji TAKARA, Taisuke ONO and Mamoru SENDA

From the viewpoint of effective use of energy, a Co-generation system (here after CGS) is
considered as one of the significant strategies to achieve energy conservation. In recent year,
CGS is introduced to low capacity and low heat to power ratio object such as household use and
business place. However, Along with this, the total efficiency through the year become low
because of low generating efficiency and low heat to power ratio. For introducing the CGS more
effectively to wide range of objects, it is important to improve the total efficiency by recovering
the electricity from exhaust heat. So we aim to construct the heat to power conversion system
covering the low capacity reciprocal engine. In the first stage, we construct heat to power
conversion system using exhaust heat from12.5kW diesel engine. Consequently, in this paper
describe about simulation result about optimum cycle and working fluid to recover the
electricity from it. In the result, Rankin cycle using water as working fluid is more efficiency
than Kalina cycle using ammonia water as working fluid.
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Fig.2 Kalina cycle using NHyH,O as working fiuid
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Talble1 Engine specification

Shaft power 12.5 [kW]
Revolution 2200 [repm ]
Fuel Gas oil

Fuel lower heating value 42697 [kJ/kg]
Fuel consumption rate 7.8 %10 [kg/s]
Air ratio 1.7

Exhaust gas temperature 480 °C
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point in condenser
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Fig.5 Cycle efficiency of Rankin cycle in different
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Fig.10 Restriction of turbine outlet pressure by pinch point

of low pressure condenser (NHzH,0=0.5/0.5)
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Fig.11 Restriction of pressure in separator by pinch point
of high pressure condenser (NHyH,0=0.5/0.5)
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