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ABSTRACT : Renewable Portfolio Standards was introduced into the system in Korea in 2012, Interest in the
unutilized and renewable energy sources is increasing. and these being actively investigated. An organic
rankine cycle has emerged as an alternative in order to take advantage of bio—gas engine heat of sewage
treatment plants whose capacity is 1500 kW. The organic rankine cycle power system was simulated by a
simulator which is a commercial program of power plant design and performance analysis. The biogas engine
is operated by 460C and 2.7 kg/s flow rate in the sewage treatment plant, Working fluids(R-601a, R—123, R—
245fa) are selected to use in ORC power system in this temperature range. It was the isopentane that is the
best performance among three working fluids. It could be obtained net power of 163.1 kW and efficiency of

13.66% from isopentane in the simulation.
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Table 1 Properties of working fluids

Classification - HCFC HFC
Chemical formula CsHi CHC.CF; | CF,CH,CHF,
Molecular weight

kg/kmoll 72 153 134

Boiling point

[c@1atm] 28 28.7 15.3
Critical tﬁgw}perature 187.8 183.8 154.1
Critical pressure
32.9 37.4 36.4
[oar]
Evaporation latent heat

[101.3 kPal 362.5 168.4 196.8
Toxicity alittle alittle allittle

QODP 0 0.02 0
GWP 0.01 0.02 0.24

*ODP (Relative Value of Ozone Depletion Potential, 2 ZZ1}7| X|4)
*GWP (Relative Value of Global Warming Potential, X| 2 5}X| 4)
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Table 2 Basic conditions of performance analysis

Site Temperature : 32°C
conditions Relative humidity : 60 %

Temperature : 460C

Heat source
Mass flow : 2.7 kg/s
(Exhaust gas) Quantity of input heat : 2,525 kW
. Pressure : 10 bar
Thermal ol Mass flow : 4.6 kg/s
Thermal ol Thermal effectiveness : 90 %
heat exchanger Minimum pinch temperature : 100C
Evaporator Design pinch point temperature : 10C

Inlet Pressure : 20 bar
Isentropic efficiency: 75 %
Mechanical efficiency: 90 %

Turbine generator

Thermal effectiveness : 90 %

Regenerator Minimum pinch temperature : 2°C
Inlet water temperature : 20
Condenser Minimum pinch temperature : 2°C
Pumps Isentropic efficiency : 75 %
Pipe Pressure loss : 0 %, Heat loss : 0 %
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