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5. Conclusions

In this study, detailed exergy analysis of the SRC and combined
Rankine cycles both integrated with parabolic trough solar collec-
tors was conducted. The study considered seven refrigerants for
the bottoming cycle (for the combined cycles cases): R134a,
R152a, R290, R407c, R600, R600a, and ammonia. The following
can be concluded from this study:

� As the solar irradiation increases, the exergetic efficiency of the
systems considered increases.
� The parabolic trough solar collectors are the main source of the

exergy destruction in which more than 50% of the solar inlet
exergy is destructed which is significant. This value accounts
for around 70% of the total exergy destructed. Therefore, there
is a significant need for a careful design of the PTSC to reduce
the exergy destructed in these components.
� The evaporator is another source of exergy destruction in which

around 13% of the solar inlet exergy is destructed. This value
accounts for around 19% of the total exergy destructed in the
system.
� The overall exergetic improvement potential of the systems

considered is around 75%.
� The R134a combined cycle followed by R152a combined cycle

demonstrated the best exergetic performance among the com-
bined cycles considered. Alternatively, the R600a combined
cycle had the lowest exergetic performance.
� The difference between the exergetic performance of R290,

R407c, R600, and ammonia combined cycles was marginal.
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