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Abstract: In this study, a solar thermal system is designed to provide hot water and electricity for
improvement of solar thermal energy availability in an apartment complex. The electricity is generated with
Organic Rankine Cycle (ORC) by the solar thermal energy. R134a, R141b and R245fa are selected for
operating fluid of the solar thermal ORC system. ORC with R245fa shows the best performance based on the
variation of pressure. The irreversibility of component showed that the technology advance of the evaporator
ensures a performance improvement. The sensitivity study results indicate that the turbine performance is most
effective way to improve the performance of ORC system. An economic analysis showed that approximately
50% more income could be achieved by a solar thermal ORC system with a hot water supply.
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Fig. 1 Annual energy consumption of a single unit
apartment complex'?
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Table 1 Properties of the working fluids for ORC
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Substance T, P, 7, Conditions
R134a 106.06 °C | 4.0593 MPa | 26.07 °C Isentropic
R141b 204.40 °C | 4.2120 MPa | 32.05 °C Isentropic
R245fa 154.10 °C | 3.6400 MPa | 14.90 °C Dry

6 Heat source
-

€« e

Pump Turbine

Evaporator

{Preheater)

Condenser

' n

s VANVIANVIANVA ’
— >

\
Heat sink

3

Fig. 2 Schematic of the solar thermal organic Rankine
cycle system with hot water supply
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Fig. 5 Comparison of thermal efficiency of solar
thermal ORC system over various operating
fluids (TL=20 °C, Tw=100 °C)
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