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3A3 Fluid Mechanics II1 - 2015
Assessor’s comments

Q1 Compressible stagnation pressure
This was a very popular question which was generally very well done. Some candidates
did not realise that there is a shock ahead of a Pitot tube in supersonic flow.

Q2) Hydraulic jump

A popular question with many good answers. A number of candidates did not explicitly
state that no force is present when applying the SFME (or say why) and a further
common mistake was to forget to add the flow speed to the wave speeds in part c)

(Q3) Adiabatic flow with friction

The most popular question of the examination, chosen by almost all candidates. This
question also achieved the highest average score. Some candidates did not realise that
the flow is supersonic in part ¢) and several did not ciorrectly account for the shock in
part d).

Q4) Supersonic inlet

Another popular question with many good answers. Many candidates could not draw
the correct flow diagram when the inflow M was reduced (stand-off normal shock wave)
in part c). In part d) only very few candidates correctly understood the mode-switch at
M=1.656 when the leading shock wave changes to an oblique shock.

Q5) Oblique shock wave behaviour

A popular question that was generally well answered. However, many candidates found
the calculation of the maximum turning angle in part b) difficult. Only few could reason
why a weak shock followed by a stronger one would give the best performance -
nonlinearity or entropy generation was rarely considered.

Q6) Scalar convection equation
A very unpopular question that was however very well answered by those that
attempted it.

Q7) Numerical solution of continuity equation and single stage axial flow compressor
Very unpopular question, attempted by only a handful of candidates. Many candidates
struggled to draw a correct diagram in part b) iii) and none included the stability limit.

(8) Axial compressor stage

A reasonably popular question attempted by about half of all candidates. Although there
were some good answers many candidates clearly ran out of time and could not
complete the question, which resulted in a low average mark. A very common mistake
was to give the absolute flow angle in part b) rather than the flow turning across the
stage. Not many candidates could comment on the physical significance of the result in

e)

HB 2015




3A3 Fluid Mechanics II - 2015
Numerical answers

Q1
c) 75.97kPa

Q2
b) h2=2.09m, v2=3.956m/s
) t=75.9s, d=389.4m

Q3
c)i) M=1.5 ii) mass flow rate = 125kg/s
d) M=1.44, 1.=3.768m

Q4

b) pOs/p01=0.903
c) pO0s/p01=0.941
d) p0s/p01=0.895

Q5
b) Theta_max=45.6°
c) i) worst, iii) best

Q6

c) First order accurate in time and space (unless c=1)

Q7
a) ii) m_dot=5x10-5kg/s

Q8

a) 106.2m/s

b) 10.1°

c) p02/p01=1.374
d) p2/p1=1.327
e) A2/A1=0.918

f) p03/p01=1.359

HB 2015
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