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Exergy Analysis of Gas Turbine Combined 100 MW
High-Temperature Gas-Cooled Reactor
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Abstract: According to the design of 100 MW High-Temperature Gas-Cooled Reactor
coupled with gas turbine, the energy and Exergy analysis were carried out for each part
of the cycle, and inlet and outlet Exergies of those parts were calculated. The Exergy
loss distribution and Exergy loss ratio of each sub-process were quantified and compared
with the results of energy analysis. The results show that more than a half of the
Exergy loss takes place inside the reactor core, while the compress system composed of
low and high pressure compressors as well as the intercooler play a much smaller role in
the contribution of Exergy losses than the results in the energy analysis. The Exergy
loss of the cycle is mainly due to the energy conversion and irreversible heat exchange.
The total energy efficiency of the cycle is quite high, and the Exergy efficiency is higher.
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