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A study on ship application of absorption refrigeration system using

exhaust waste heat of ship’s ORC power generation system
In-Ung Song' - Young-Uk Song® - Cheol Oh'
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Abstract: In this study, to improve the efficiency after the organic Rankine cycle (ORC) power generation system using exhaust
gas waste heat., the Aspen HYSYS process design program was used to design a dual-effect absorption refrigeration system us-
ing ammonia-water as working fluid. Simulation results were obtained by inputting arbitrary temperature, pressure, and flow rate,
and the result was 0.48 for coefficient of performance (COP) and 185.5 kW for the cooling capacity. Three variables influencing
grading factors were selected and applied in combination. Because of the simulation, the COP was improved to 0.58, and a re-
frigeration capacity of 73 kW was obtained under the optimized condition. As a result of using the refrigeration capacity obtained
through the system for the boil-off gas reliquefaction system of the liquid petroleum gas carrier, an energy saving of 16.5 kW
was confirmed under given conditions. The reduction effect depends on the setting conditions. If the system is expanded and op-
erated, a larger energy-saving effect can be expected. Although the energy efficiency improvement is smaller than that for ORC
power generation, it is expected to be a way to improve ship energy efficiency and greenhouse gas reduction.

Keywords: Absorption refrigeration system, Energy saving, Reduction of GHG, Ship application, waste heat
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Table 1: Temperature, pressure, and flow rate of fluid

Division Teomp. Press. Flow rate
[C] [kPa] [kg/h]
NH;/H,O 40 370 5,000
Exhaust gas 150 120 500,000
Sea water 20 300 20,000
Figure 1: Double-effect absorption refrigeration sys-

tem(NH3/H,O)
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Figure 11: Re-liquefaction system with refrigerant (/VA,)

Table 2: Temperature, pressure, and flow rate of fluid

Division Temp. | Press. Flow rate
[C] | [kPa] [’ /day]/[kg/h]
BOG ,
(Butane, 100%) 4.18 120 100[m'/day]
Sea water 10 300 20,000[kg/h]
NH; -3.5 370 1414[kg/h]
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