


















The statistics below are based on the IIB marks only. 

Q1: Repeating-stage turbine: 33/35 attempts mean=60.2%. This was the most popular question. 

Nearly all students were able to determine the flow angles and draw the blade shapes and velocity 

triangles required for the first part of the problem. Most students were able to estimate the required 

number of stages. Students were generally not able to give a good description of reheat and the effect 

of this on multi-stage efficiency.  The second part required students to determine the pitch-to-chord 

from the Zwiefel coefficient. This was less well answered. While a good number of students were 

able to use the suggestion to consider incompressible, loss free flow, some struggled to apply 

Bernoulli and there were even some unsuccessful attempts to use compressible flow relationships to 

solve this part. The final part of the problem was to discuss alternative stage designs for an aeroengine 

application.  Students tended not to link the choices of stage parameters to pitch-to-chord which they 

derived in the earlier part of the question. 

Q2: Turbo-fan: 28/35 attempts, mean=72.5%. Another popular question and generally very well 

answered. Common mistakes in the first part of the problem were to not recognize that the mass flow 

through the fan included both the bypass flow and the core flow. The derivation of the fan specific 

work was also generally well answered, with a few sign errors. For the last part of the problem, most 

students recognized that an impulse of fuel would affect the compressor stability but many failed to 

give an adequate explanation of why this is the case.  

Q3: Low-speed compressor: 9/35 attempts, mean=50.6%. This was the least popular question. The 

first part of the problem was generally well answered, with most students giving a reasonable 

description of slip. Students on the whole were able to relate this to stage loading and the rotor inlet 

velocity triangle without much problem. Students tended to struggle when deriving the rotor pressure-

rise coefficient and total-to-static efficiency. Some students were not able to link the total-pressure 

rise to the isentropic work. Others were confused by the definition of the total-to-static efficiency. A 

good number spotted that the velocity was inversely proportional to radius in the vaneless diffuser, 

but then often struggled to relate this to the radial length of the vaneless space.   
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