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GENERAL ENGINEERING SCIENCE 11

Attempt ALL questions

Marks for each question are shown in brackets.

Section A

\)< A quantity of Air has a volume of 1.3 m? at 4.5 bar and an initial temperature of
25°C. The Air is heated in its vessel until the pressure reaches 1.75 MN/m’, the

volume is unchanged.

Determine EACH of the following:

};f the mass of Air; (4)
(b the final temperature of the Air. (4)

Note: the characteristic gas constant for air has a value of 290J/kgK.

% During a heat treatment process a steel component with a mass of 8 kg is cooled
from a temperature of 400°C by being completely immersed in a tank containing
12 kg of oil which was originally at a temperature of 20°C.

Assuming there are no heat losses from the tank calculate the final equilibrium
temperature of the oil and the steel component. The effect of the tank can be
ignored.

Note: specific heat capacity of steel = 0.48 kJ/kgK
specific heat capacity of oil = 1.8 kJ/kgK (8)

X The following parameters may be determined during the analysis of a diesel
engine.

Define EACH of the following terms and state a formula for calculating the values
of each:

(7( indicated power, indicating reason for variations between 2 & 4 stroke

cycles; (2)
9{ shaft power; (3)
/(,({ Engine mechanical efficiency indicating reasons for losses; (3)
ya')’ Power loss to exhaust. (2)
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