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Q1 Compressor blade diffusion factor - 10 Part IIB attempts

Not a popular question, however it was well answered by those who attempted it. For part (a)
most students gave good answers, and most were able to evaluate the forces correctly in part (b).
Most students were then able to apply the result of part (b) in part (c) spotting that they needed to
use a control volume. Part (c) was less well answered with several straight guesses erroneously
using the deviation versus exit Mach number graph from the notes.
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Q2 Effect of volcanic ash on stall margin - 28 Part IIB attempts

A very popular question attempted by all but 1 IIB candidate. Most could derive the “show that”
but many simply forgot to evaluate the constant. This made it harder to do part (b), which was
poorly answered. Most candidates made a good attempt at part (c) but algebra slips were
common, either getting the exponent or the areas in the continuity match upside down. In part (d)
a lot of students gave long winded answers describing the entire stall-surge cycle, rather than
focussing on the basic and practical reasons why surge margin is required. When talking about
the validity of the constant polytropic efficiency assumption, many candidates resorted to stock
answers about part speed operation rather than the simple answer involving the change in
pressure and mass flow, which was all that was required. During the exam, a candidate asked if
the changes in mass flow of air and fuel in part of (c) should to be worked out together or
separately. They were simply told to decide for themselves, to avoid giving a hint.
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Q3 Radial compressor - 20 IIB attempts

Almost all could do the manipulation to derive the “show that” in part (a), but only a few
candidates were able to spot that it was the difference in relative frame velocity change that
distinguished the two types of machine (in addition to the more obvious change in radius). Part
(b) had enough information to solve directly; a few candidates spotted this, whilst a few made
impressive attempts and solved it iteratively by an alternate route. The last part was well
answered except were the students had clearly run out of time.





