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Experimental Research of Ship Waste Heat Utilization by
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Abstract: A waste heat cascade recovery system based on thermoelectric generation/organic
Rankine cycle (TEG-ORC) combined cycle is proposed to achieve efficient recovery for various
waste heat of vessels. A bottom cycle ratio parameter of TEG/ORC is defined according to the
waste heat utilization of the main engine flue gas by different bottom cycles. Through subsequent
experimental research, the law of main performance parameters such as system output power,
thermal efficiency, multi-stage waste heat utilization and cost changing with bottom cycle ratio is
studied under the condition of 0. 9 MPa ORC evaporation pressure. Moreover, the performance of
the combined cycle system and its parameter influence are evaluated. A heat pipe enhanced heat
exchange device is designed in the experiment to overcome the heat exchange bottleneck in the hot
end of the TEG bottom cycle. The experimental results from three groups with different bottom

cycle ratios (0. 369, 0.508, 0.615) are basically consistent with simulation results. It indicate
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that TEG-ORC combined cycle makes better use of multiple waste heat and heat dissipation of

TEG bottom cycle, improves waste heat utilization performance and output power, and the

thermal efficiency is higher than each bottom cycle while the power generation cost is lower than

each bottom cycle. When the bottom cycle ratio is 0. 615, the output power, thermal efficiency,
and power generation cost of the combined cycle is 134. 50 W, 6.93% and 3. 32 Yuan/(kW « h)

respectively. TEG-ORC combined cycle realizes the cascade utilization of vessel multiple flue gas

waste heat, improves the utilization of waste heat, the stability and safety of ORC bottom cycle

operation,
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