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EXAMINERS’ COMMENTS

Q1. Exergy and energy storage. Most that attempted this question provided correct
expressions for the various terms in the exergy equation, and the T-s diagram for the energy
storage cycle was also tackled quite well. A significant fraction of students made good
headway in calculating the storage density, but few correctly calculated the exergetic loss for
the heat exchange. Few attempted the last part on charge efficiency.

Q2. Chemical equilibrium. Candidates showed a good, qualitative understanding of how
pressure and temperature changes affect chemical equilibrium. Most had a good idea of how
to apply equilibrium relations, though only a minority correctly combined this with ideal gas
equations to account for pressure changes, despite several past questions of this form. The
most common error for the last (energy equation) section was to equate heat transfer to
enthalpy rather than internal energy change, as required for a constant volume process.

Q3. Closed cycle gas turbine. Although the students had studied the effects of pressure ratio
on work output in the coursework in some detail, it was disappointing that many failed to
describe this properly in the first part of the question. Most students understood the purpose
of intercooling in reducing compressor work. Analysis of the combined-cycle was poorly
done with only a very small number of complete or near-complete answers.

Q4. Steam plant and CSP. Students in general understood the pros and cons of reheat and
many spotted why it might be used to reduce wetness loss in this case. There were good
answers in most cases when applying SFEE across the reheater and finding overall
performance (efficiency, steam mass flow). Many students were able to determine the pump
efficiency but struggled with computing turbine efficiencies. Analysis of the steam generator
was also poorly done.

Dr A.J. White and Prof. A. Wheeler
May 2023



