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Q1 Transonic compressor mean-line analysis: 28/30 attempts, mean 63.7%, st. dev. 15.2%

Part (a) was an easy lead-in designed to prepare the ground for part (b) and (c¢) and was answered
correctly by all candidates. Part (b) required the candidates to spot that blade loading (i.e. angles) and
blade speed can be used by the designer to achieve high stage pressure ratio. This was less well
answered, with candidates confusing the things that the designer can chose (i.e. blade angles and speed)
as opposed to boundary conditions, that are generally out of the control of the designer, or the result of
design choices like polytropic efficiency. Many candidates confused the choice of blade speed at design
and a change in speed during operation of an actual machine. Many were also unduly worried about
mechanical stresses. Very few spotted that thin, low-camber blades, as analysed in part (d) were the
way forward. Part (c) used the expression derived in part (a) and was well answered, the only problems
were numerical slips. Part (d) involved the mean-line analysis of a transonic compressor stage.
Subsection (d)(i) was very well answered by almost all candidates. Subsection (d)(ii) was a fairly
standard velocity triangle calculation. This was quite poorly answered, but in almost all cases the errors
were simply due to poor diagrams and numerical slips. Subsection (d)(iii) was well answered by most
candidates. The most common error for those who knew how to calculate the stagnation pressure loss
coefficient was to use the inlet absolute, rather than the relative frame conditions calculated/given in
subsection (d)(i).
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Q2 Turbine stage: 23/30 attempts, mean 59.7%, st. dev. 19.6%

Part (a)(i) was a standard compressible flow continuity question. Most candidates made a good attempt.
Common mistakes included ignoring the stagnation pressure loss, or ignoring continuity and just using
the geometric opening. The second part of this section required the candidates to assess the error in
ignoring the stagnation pressure loss. This part was ignored by the majority of candidates, but done
perfectly by all who attempted it. Part (a)(ii) was well answered, but many students didn’t spot that the
overall mean pitch of a machine is just the circumference. Part (a)(iii) was a fairly standard velocity
triangle calculation. In order to find the exit conditions, they needed to the use the stage loading
coefficient given in the preamble, which was spotted by the majority of candidates. There were many
sign errors. Part (b) considered the process of recovering the inlet velocity triangles after a change in
inlet temperature. There were far fewer good answers to this part.
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Q3 High-speed multistage compressor stall: 9/30 attempts, mean 73%, st. dev. 18.4%

This question was attempted by just under a third of the candidates. Those who attempted it gave very
good solutions, with minimum guesswork. In part (a) almost all candidates gave a good diagram and
explanation of the mechanisms of rotating stall. In part (b), there was some confusion over hub-to-tip
ratios, but most candidates were able to describe the type of stall cells to be expected. The only common
error/omission was that very few candidates included the extent of the different types of stall cell.
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