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Sensitivity Analysis on the Efficiency of Organic Rankine
Cycle by Varying Parts Performance
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Abstract: An organic Rankine cycle (ORC) of 100 kW class was developed and two-stage radial
turbines were applied for a power generator. In this study, a sensitivity analysis for the system

efficiency was conducted in which the performance of parts consisting of the ORC was changed. An

algorithm was developed for the sensitivity analysis with the operating fluid of R245fa. Five major

parameters were selected and the sensitivity was investigated for three objective parameters, such as the

system efficiency, the recovery thermal power on the recuperator, and the condensing thermal power.

The system efficiency was the most sensitive for the temperature at the condenser; the system efficiency

was changed to 2.4%. for a 10% change in condensation temperature followed by the efficiency of the

recuperator and pump. The pressure loss at the recuperator and the heater slightly affected the system

efficiency.
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A: Turbine
IB: Generator
C: Heat Source
D: Evaporator
E: Tank
IF: Condenser
G: Cooler

: Recuperator

Pump

’é' Relief valve
'@' Flowmeter
Sﬁl Control valve

1: evaporator exit

2: HP turbine inlet

3: HP turbine exit

3a: LP turbine inlet

4: LP turbine exit

5: recuperator inlet

6: recuperator exit
(cooled at recuperator)

7: condenser exit

8: pump inlet

9: pump exit

10: evaporator inlet
(heated at recuperator)

Fig. 1 Schematic diagram of ORC cycle
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Fig. 2 P-h curve of ORC cycle
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Fig. 7 Process to calculate properties at rotor exit

based on output power
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Table 1 Variation rate of five-parameters

five-parameters variatioz)r)l rate
efficiency of recuperator -100 ~ 30
pressure loss at recuperator -100 ~ 30
efficiency of pump -41.2~17.6
pressure loss at evaporator -100 ~ 100
condensing temperature -60 ~ 40
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