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Thermodynamic Analysis of ORC to Recover waste Heat of

Jacket Cooling Water in Diesel Engine

Tae-Woo LIM * Chun-Ki LEE*

(Korea Maritime and Ocean University)

Abstract

Among the waste heat discharged from diesel engine, the temperature of the jacket cooling water whose
temperature of the heat source is relatively low rises to 85°C. Organic Rankine Cycle(ORC) can effectively
recover the low temperature heat source such as jacket cooling water due to its distinctive thermodynamic
performance. Therefore, in this study, ORC system for recovering waste heat of jacket cooling water which
is a low temperature heat source is constituted. by selecting R245fa and R1234yf as working fluids for
low temperature heat sources, the efficiency of the ORC system for the two working fluids is compared.

Also,
investigated. From the simulation results,

the effect of the saturation temperature change of the evaporator on the system performance is
it is found that the efficiency of R2345fa is 26~35% higher

than that of R1234yf. When the saturation temperature of evaporator is 353 K, the efficiency of ORC
system using R245fa as the working fluid increases by 11%.
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[Fig. 1] Diesel waste heat recovery system (Singh et al. 2016).

<Table 1> Temperature range of main waste heat
sources

Source Temperature range

Engine exhaust gas 200~500 [C]

Scavenge air (compressor

outet 100~160 [C]

Engine cooling water 70~125 [C]
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[Fig. 2] Schematic diagram of ORC system.

<Table 2> Properties of working fluids

Working

fluid (Type) T P Molar mass
R245fa

(=~ isentropic) 154.5 [C]]|3.64 [MPa] | 134.05 [g/mol]
R1234yf

(isentropic) 94.7 [C]|3.38 [MPa] | 114.04 [g/mol]

(a) R245fa
M

S [kI/kg-K]

(b) R1234yf

T[K]

4 PPTD
1
10

S [ki’kg-K]

[Fig. 3] Temperature-entropy diagram.
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Parameter Value
Evaporation temperature 345, 349, 353 [C]
Condensing temperature 305 [C]
Atmosphere pressure 101 [kPa]
Cooling water initial 25 [C]
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PPTD of condenser 2 [C]
Turbine isentropic 0
efficiency 6]
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