MODULE 3A5
THERMODYNAMICS & POWER GENERATION

CRIB FOR 2026 EXAMINATION

Examiners’ comments:

Q1. The question was on chemical equilibrium. Most students understood well Le
Chatelier’s principle, and the vast majority could perform the water-gas shift equilibrium
algorithmic calculation well. The last part, which included some critical thinking about the
performance of the fuel cell, was not answered well and proved to be the key differentiator
between students.

Q2. This question was on Maxwell relations and equations of state. It was generally well
answered, with nearly all candidates correctly deriving the Maxwell relation and using it to
determine the thermal equation of state. The best students then found an expression for
the enthalpy in order to determine the isobaric heat capacity, but some used a differential
approach, which was also fine but more prone to error. Few candidates gave a full
molecular description (excluded volume, no attractive intermolecular forces, diatomic). The
last section involved determining the exergetic loss through a throttle: there were quite a
few near-perfect answers, but many struggled here, not recognising the process as
isenthalpic.

Q3. This question was on energy storage integrated into a nuclear power plant. It was the
least popular question and not especially well answered. The majority that attempted it
wrote the correct expression for the stored exergy, but there was a curious range of
numerical answers. The second section involved analysis of the feed heaters; those that
drew a control volume fared well on this. Most managed to show the given expression for
net work output, but again many students did not draw clearly annotated control volumes.
The final part of the question was to find the “effective charge efficiency” (exergy delivered
to storage / deficit in work output). There were many numerical errors here, but a handful
of students got the correct answer, though they all incorrectly assumed it was unrealistic.

Q4. A question on combined cycle. Few students answered well the first part, which
examined qualitative understanding of the cycle’s components. The second part was
aiming at exploring the efficiency expression, and although most students could put down
the original expression, many could not do the differentiation and very few truly explained
the underlying physical reason for the trend. Part c(i) was done well, as it was relatively
standard calculation for the Joule cycle, but Part (c(ii) was often done poorly (the pressure
losses proved problematic). Finally, Part d was not done well in general, with very few
candidates truly appreciating the overall energy needs of the two systems compared.
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