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Abstract: The thermodynamic efficiency characteristics of R245fa and water as working fluids have been analyzed for
the electricity generation system applying the Rankine cycle to recover the waste heat of the exhaust gas from a diesel
engine for the propulsion of a large ship. The theoretical calculation results showed that the cycle, system, and total
efficiencies were improved as the turbine inlet pressure was increased for R245fa at a fixed mass flow rate. In addition,
the net work rate generated by the Rankine cycle was elevated with increasing turbine inlet pressure. In the case of
water, however, the maximum system efficiencies were demonstrated at relatively small ratios of mass flow rate and
turbine inlet pressure, respectively, compared to those of R245fa. The optimized values of the net power of the cycle,
system efficiency, and total efficiency for water had relatively large values compared to those of R245fa.
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Table 1 Environmental and safe properties for the
working fluids of R245fa and water

R245fa water(R718)
Chemical formula C;H5F5 H,O
ODP 0 0
GWP 950 <1
Toxicity Low None
T [K] 685 None
Flammability Not Available None
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Table 2 Exhaust gas heat source for a representative
marine diesel engine

Power Speed o Tin My
(%] | [kW] | [%] |[rpm] | [kg/hr] | [K] | [kg/hr]
25 | 17,170 | 63 | 64.3 | 3,094 568 | 130,633
50 34,336 | 79 81 6,072 600 | 250,771
75 51,498 | 91 |92.7 | 9,002 541 | 391,358
100 | 68,639 | 100 | 102 | 12,366 | 560 | 503,205

Table 3 Assumptions used to calculate the system

efficiency
R245fa water(R718)
T. [K] 427.2 647.1
P, [MPa] 3.651 22.062
Tin [K]/ T 305 306
Pin [kPa] / Py 189.8 5.0
X 0
AT, [K] 10
Mp 0.85
e 0.85
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