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Examiners report 1B - Part A Thermodynamics

Question 1

The average mark on this question was S7%. Part A was correctly answered by
nearly all candidates without a problem. Part B was a standard reversible heat engine
mounted between one reservoir that varied in temperature and one that did not. 50%
of candidates knew how to approach the question properly. The remainder tried to
assume the temperature of both reservoirs remained constant. Part C was only
answered well by about 15% of students. About 20% of the candidates who
attempted part C did not realise that the process was reversible and assumed that no
work was produced and that all the heat out of the water went into the iron block.
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Question 2

The average mark for the question was 60%. Part A was answered correctly by nearly
all candidates. Only ~50% of candidates sketched the T-S diagram perfectly. In part
B a small number of candidates (~10%) assumed the turbine pressure ratio was 20
instead of matching compressor and turbine work. Most candidates managed to
calculate the turbine exit temperature correctly. ~25% of candidates assumed that the
nozzle expanded the gas to ambient temperature instead of pressure. ~30% of
candidates completed section B in full. Part C was a simple application of the
maximum work formula. Only about 10% of candidates made a reasonable attempt to
this part of the question. Full marks were given for anyone who attempted to use the
correct formula. It is clear that most of the candidates did not understanding the

concept of maximum work.
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Question 3 / 2 ’

The average mark on this question was 51%. The question was mainly chosen as a
second question by candidates who scored badly on there first question. This lowered
the average mark on the question. Of those who attempted the question only 25%
scored highly. Part A of the question was easy. Unfortunately 30% of candidates
tried to work out the enthalpy of water and steam using cp. 75% of candidates could
not draw a diagram showing the temperature variation through the heat-exchanger.
Part C of the question asked the candidates to calculate the entropy change. Most
candidates who got to part C produced good solutions. Most candidates could answer
the discussion points at the end of part C and part D.
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Examiners’ report for 1B Paper 4 Thermofluid
Mechanics 2004

Section B

Question 4 — Flow Mixing
91% of students attempted the question, the average mark was 57.1%.

This is a question of a similar type to those asked over the last few years. The most
common major error that was made by around 40% of students was to try to calculate
the pressure rise in the mixing region using either the Bernoulli equation or the
Bernoulli “with loss” equation. This was of concern to the examiner. Several thought
that the change in the flux of mechanical energy was given by Ap rather than QApy,
where Q is the volume flow rate. Almost everyone managed to answer part (a)
correctly.

Question 5 — Non-dimensional analysis of boat drag

25% of students attempted the question, the average mark was 58.3%.

This question is very similar to material covered in the lecture notes and on the
examples papers. The question tended to be well answered or barely attempted. The
most common error was to simplify the relationships for working with air in such a
way as to prevent the calculation of viscous drag in the water. Several students did
not non-dimensionalise the drag force terms in the windtunnel. There was the usual
reluctance to attempt a non-dimensional analysis question, but the average mark was
higher on this question than any other in section B.

Question 6 — laminar flow, thin shear layer theory

81% of students attempted the question, the average mark was 57.1%.

This question is a slightly different version of a question that has been asked for many
years. The students are taught flow between parallel plates and along pipes. This
question analyses flow along a pipe, but around 30% of students tried to analyse the
flow as if it were between parallel plates. This meant that the areas used in the control
volume were incorrect and the first proof was in error. Many could not set up a valid
control volume. The descriptive parts of the question were generally answered badly,
even though the same questions are asked on the examples papers.



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

