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Abstract

The performance investigations of subcritical ORC, supercritical ORC, and trilateral
Rankine cycle (TLC) power plants with the heat source temperatures of 210-250°C were
conducted and compared in this study. Several working fluids were evaluated. A MATLAB code
was developed and used in this study. The thermodynamic properties of the working fluids
were calculated by using NIST REFPROP program. The justification of the code was validated
with a result taken from the literature. The optimal operating conditions were searched using
the golden-section technique. The maximum net output power of 141.72 kW was obtained
when using the supercritical ORC plant with R141b as its working fluid and the heat source
temperature was at 250°C. The corresponding cycle efficiency was 16.25%. When using the
subcritical plant at the same heat source temperature, the maximum net output power of
133.40 kW and cycle efficiency of 15.70% are obtained when pentane is used as the working
fluid. Furthermore, the net output power of 133.82 kW and cycle efficiency of 14.90% are
obtained when using R141b as the working fluid in the TLC power plant. According to the
off-design simulations, an appropriate adjustment of the working fluid flow rate can mitigate

the variation of the net output power.

Keywords : Subcritical ORC; Supercritical ORC; Trilateral Rankine Cycle; Off-design Simulation;
Working Fluid Selection
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3.4 Off-design
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a Aa a a a '
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CASE T
hs cf
1 T -3
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2 T -5
hs cf
3 ch+ 3
q T -3
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5 T
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= a a a
A9 7 NaURsUgnsilalUasuLUaIg ML
WHEIAUTDULAZUNEITIAIUT DU

\WasuuUas
Case Tri. Sub. Sup.
W, (KW)
1 132.62 132.00 141.68
2 128.01 127.65 136.33
3 123.60 123.46 131.95
q 139.07 135.93 148.86
5 133.80 133.40 141.72
6 128.85 128.02 139.81
7 144.69 143.37 156.67
8 139.78 136.40 152.04
9 135.29 132.33 147.08
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Ah,, (kJ/kgK)
CASE
(kg/s)  Adjust. At 4.20 kg/s
1 4.09 21591 210.82
2 3.49 238.87 207.88
3 3.27 24537 205.05
6 3.81 228.01 212.24
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YBIEIVNUYBINTANITINERITNINT
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Wnet mwf net,increase
CASE
(kw) (kg/s) (kw)
1 133.85 4.09 1.23
2 133.84 3.49 5.82
3 130.24 3.27 6.65

6 133.84 3.81 4.98
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