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Section A: Thermofluid
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Comments: Well-answered question taken by 89 % of the candidates. Among possible errors, some
students suggested that there should be the same mass of fluid on both sides. Others attempted to calculate
a moment instead of the total force.
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Comments: taken by 56 % of the candidates, this question was not too popular. The candidates could
solve the steps individually, but very few appreciated the global picture: basically, hydrostatic pressure in
the chimney (Bernoulli for the hot water, see (d)) leads to a lower pressure at its base than the corresponding
cold water hydrostatic pressure. This difference drives the flow (Bernoulli for the cold water entering, see
(b)). The heating sets the value of the product of mass flow rate and temperature difference (see (¢)).
A frequent mistake in the last part was to apply Bernoulli on a streamline starting on the cold side and
ending on the hot side, which is not allowed because density is not constant. In (c), you might wonder
whether the change in kinetic energy is significant in the SFEE: it is not actually, and you can check for
that in retrospect, using i, po and p to evaluate the velocity before and after the heating element. Anyway,
not only the difference between them, but also each kinetic energy (for instance V;2/2) is itself negligible

compared to the thermal energy difference ¢, AT This is because the fluid is a liquid and its density changes
very little.
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Comments: well-answered question taken by 95 % of the candidates. Just be aware of the fact that
‘polytropic’ does not mean ‘adiabatic’. It is precisely because it is not an adiabatic process (and also
because of irreversibilities) that it is polytropic with exponent n # +.
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Comments: this question was taken by 67 % of the candidates. This heat transfer question involves a
specified heat flux @ driven by convection and radiation to the atmosphere. This heat flux also crosses a wall
by conduction. Inside, it is transferred by radiation only. This simple question was not very popular and
not well tackled compared to the rest of the section. Quite frequently, the heat flux was assumed wrongly to
be transferred in parallel by conduction through the wall, convection in the atmosphere and radiation inside
and outside.
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Comments: Very well answered question, taken by 88 % of the candidates, on a high speed air injector,
where kinetic energy is comparable to thermal energy and where compressible effects are important. Most
candidates took correctly into account the two distinct contributions for both momentum balance and energy

balance.
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Loose-leaf copy of Figure 7, drawn to scale.
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