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Effect of Temperature Change of Cooling Water and Heat
Source on Organic Rankine Cycle
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Abstract : New and renewable energy, such as solar, geothermal, wave, biomass, and wind power, is used
to produce electrical energy. There are various ways to produce electricity. Among them, organic rankine
cycle (ORC) is being used to produce electrical energy from thermal energy. For this purpose, the ORC
requires an evaporator and a condenser. However, the temperature of the heat source for the evaporator as
well as the temperature of cooling water for the condenser is not constantly supplied due to environmental
and seasonal factors. Hence, a study was conducted to find an optimal operating condition so that the
output of the ORC is maximized. The analysis was conducted based on the devices installed in the ORC
system. As a result, the turbine output was equally affected by the temperature change at the condenser or
at evaporator, and its effect was observed as 1.72 kW/C. The efficiency of the system decreased to 7.8%
from 10% when the temperature of cooling water increased to 32C from 18C at condenser.
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Fig. 1 Schematic diagram of ORC cycle
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Fig. 2 Cycle of ORC at P-h curve
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Table 1 Operating conditions on design point
Property 1% stage | 2™ stage
mass flow rate [kg/s] 4.18 4.18
rotational speed [RPM] 28,000 28,000
inlet total pressure [kPa] 2005.8 828.8
inlet total temperature [C] 125 88.8
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Table 2 Specification of heat exchanger

Specifications

D=229, D =254

Tube property

tube diameter [mm]

number of tube 20

heat conductivity [W/m.K] 137
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