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Abstract : In this study, it shows the efficiency of each refrigerant through simulation method for ORC (Organic Rankine Cycle) power generation that
converts waste heat discarded by ship exhaust into electricity for the purpose of reducing CO, emission and increasing ship waste heat recovery. by
Simulation was performed with waste heat from the exhaust gas which is relatively high temperature and cooling sea water which is relatively low
temperature from ships. As a result of the sea water cooling ORC power generating system, efficiency of the working fluid with R717 is highest as a
2.86 % and the next working fluid is R152a, R134a, R143a and RI125a.
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Fig. 1. Transportation Sector Now the Largest Contributor of
Greenhouse Gases (source: Environmental Protection
Agency, 2020).
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Fig. 2. ORC System.
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Fig. 3. T-S Diagram of ORC System.
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Table 1. Engine Specification

Item Value
Engine Maximum Continuous Output [kW] 3,000
Engine Speed (rpm) 750
Cylinder bore (mm) 320
Stroke (mm) 400
Cylinder configuration 6, in-line
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Table 2. Fuel oil consumption of 3,000kW marine diesel engine

generator
Load [%)] 25 50 75 100
Engine Load [kW] 7,50 1,500 2,250 3,000
Fuel Oil
Consumption [keh] 704 3114446 5772

Boiler

Cooler

Economizer

171> MAN B&WAFS] 12K98ME-C7 E.@ & AL E(Shaft)o]]
] 14 # v & 2] (Maximum Continues Rating, MCR)<> 72,240 KW
olt} A]¢-A Al AA AZH AR AH| S (Fuel of Consumption,
FOC)< oF 13,250 kg/holth. 4.0 % 3333 ¥33k WACH
W gko] oF 42500kl/kgo]| PR AR R TAHE F
Ef 156,424 W7} €T} o] AREFEH FHEE
2HE Q] FutEy Y FoR wEHE
W W E = w7kl dRE IR0 F
(Lim et al,, 2018).
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Table 3. Performance data & heat dissipations of air cooler

Air
amount
total

[kg/h]
686,000

Scavenge
air
pressure
[kPa]

375

Air
temp.
[C]

192.0

Air cooler
heat total

(kW]

29,750

Scavenge
air temp.
[C]

37.0
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3. H{7|7tA ORC YR AIAH

3.1 ORC(Organic Rankine Cycle; 87|37l ALO[2)
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Fig. 5. Concept of exhaust gas ORC generating system.
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Fig. 6. Saturated pressure of fluid at the boiling temperature.
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