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Performance Comparison of R134a Organic Rankine Cycle (ORC)

Using Hot Wastewater and Surface Seawater
Jung-In Yoon' - Chang-Hyo Son' - Seung-Moon Baek” - Hyeon-Ju Kim® - Ho-Saeng Lee
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Abstract: This study was performed to find out the possibility that hot waste water from a thermoelectric
power plant can be applied to Organic Rankine Cycle (ORC) by comparing the performance characteristics
for use of the ocean surface water (25°C) and hot waste water (357C) as a secondary fluid. The parameters
considered in this study are four; superheating temperature, subcooling temperature, turbine efficiency, and
pump efficiency. Main results of this study are summarized as follows : Overall efficiency of applying hot
waste water to ORC is 87% higher than that of surface water. Thus it could be confirmed that hot waste
water of the thermoelectric power plant can be applied to ORC.

Key words: Performance comparison, Organic Rankine cycle, Hot wastewater, Surface seawater, R134a
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Table 1: Analysis range of R134a organic Rankine
cycle.

Refrigerant R134a

Condensation temperature,

T. [C]
Evaporat%on F&perature, 20%, 30
e
Superheating temperature,
ATsuh [C]

Subcooling temperature,
AT, [C]

10*

5%, 10, 15, 20

5%, 10, 15, 20

Mass flow rate of

refrigerant, m [kg/s] 0.1

Heat source flow rate,
msf [kg/ S]

Heat sink flow rate,
m [kg/s]

Heat source temperature,
Ts[.,in [DC]
Heat sink temperature,
Tcs,in [OC]
(Ts[,in_Te) [QC]
(Tc_Tci,in) [DC]
Turbine efficiency
e [ /]
Pump efficiency
my [/]

* Reference value

5

0.65, 0.75, 0.85*, 0.95

0.65, 0.75, 0.85*, 0.95
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Table 2: Energy balance equation of each components
of R134a organic Rankine cycle.

Component Energy

Evaporator (3—2) | Q, =m(h,—h,)

Turbine (2—1) W, =m

Condenser (1—4)

Pump (4—3)
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Figure 4:

Performance characteristics of R134a

organic Rankine cycle with superheating degrees.

Figure 3:

organic Rankine cycle with subcooling degrees.
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Figure 5: Performance characteristics of R134a
organic Rankine cycle with turbine efficiencies.
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