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Study of Ship-Discharged Thermal Energy Conversion system
utilizing waste heat energy of marine engine
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This paper is carried out perfommance analysis of the ShipDischarged Thermal Energy
Conversion (S-DTEC) utilizing waste heat energy of marine engine. Mumerical results are shown
for 100 kW of busber power using an ammonia as working fluid. The objective function is obtained
2,82 n/kW when the temperature difference of inlet of warm water and surface sea water is 45 °C

and Rankine cycle

efficiency is obtained about 5. 7~13.4 % in the temperature difference of

inlet of warm water and surface sea water range of 35.0~75.0 “C. The net power is cbtained
about 87 % of busber power when warm inlet temperature of warm water is 656 “C and surface sea
water temperature is 20 °C. The power of marine engine is estimated from the flow rate of
exhaust gas required to the ShipDischarged thermal Energy Conversion system.
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Table 1 Design Conditions

Busber power P 100.0 [kW]
Working fluid NH;
Inlet temperature of warm water Tog 66, 75, 86 [ic]
Inlet temperature of surface sea water Tai 10, 20, 30 ['cl
Flow velocity of exhaust gas Vi 36.0 [m/s]
Inlet temperature of exhaust gas Ta 350.0 [C]
Inlet temperature of warm water - cocling water heat exchanger Tow 70, 80, 50 ]
Dimensions of Evaporator, Condenser, Warm water - Cooling
water heat exchanger, Warm water - Exhaust gas heat exchanger
Length of plate AX 2.0, 1.0 [m}
Width of plate AL 10,05 [ml
Thickness of plate 8 1.0 [mml]
Clearance of plate in exhaust gas side Ay, 5.0 [mm]
Clearance of plate in working fluid side Ay 5.0 [mm]
Clearance of plate in surface sea water side AY,, 5.0 [mm]
Thermal conductivity of plate (titanium) Koo 17.17 [Wim-K]
Warrn water pump efficiency M 80.0 %]
Surface sea water pump efficiency Ne 80.0 %]
Working fluid pump efficiency Nwr 75.0 %]
Engine cooling water pump efficiency Nec 80.0 %]
Turbine efficiency nr 85.0 (%]
Generator efficiency Na 96.0 {%]
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Fig 12 Relation between the busber power and the
power of marine engine.
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Fig 13 Relation between the Ranking cycle efficiency and temperature

difference of the inlet of wanm water and surfixce sea water,
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