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a diameter of 48 mm.

the temperature at which a brass sleeve with a hole diameter of
mumpermmmmwtﬂ slide onto the shaft to provide N
fittir [

‘combined shaft and sleeve are in use they may be subjected to a
. If the temperature rose to that determined in Q1(a),
th reasons whether the sleeve becomes loose or not. 2)

linear expansion of brass = 0.000018/°C
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Ak = 21216334

Fad femyp 293 Gy +20= 3BI3ak’C

b) It would not become loose, as the diameter of the shaft to which it is attached will also expand
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a) Energy is stored in liquid fuels such as diesel in the form of un oxidized carbon and hydrogen. Once
these elements are oxidized (burnt) they release energy in the oxidation process.

b) Temperature is a measure of how fast the atoms of a material are vibrating. You can sense it with
your hands or a thermometer. It doesn’t matter about the size of the object, you can have 1kg of a
material at 20°C or 1000kg at 20°C, they have the same temperature.
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Heat transfer is the transfer of heat energy. This is a quantity of energy measured in Joules (temperature
is usually measured in Kelvin or Celsius). This energy can be transferred to an object and raise its
TEMPERATURE. The amount of heat energy in a system is dependent upon its mass.

C) The 2 fixed points on the Celsius Scale are 100°C which is the boiling point of water, and 0°C which is
the freezing point of water. The space in between is divided into 100 equal sized segments, each of
these is called a degree Celsius. The step length for a degree Celsius is the same for one Kelvin. The
Kelvin Scales goes down to approx. -273°C which is absolute zero. This is the temperature at which
atoms stop vibrating.

4. Ad4cylinder, 2 stroke diesel engine, has a bore of 120 mm and a stroke of 150 mm
and runs at 800 revs per minute. Under test, the mean effective pressure was
found to be 600 kN/m?. During the test a torsion meter on the shaft gave a
reading of 576 Nm.

Calculate EACH of the following:

(a) the brake power; (3)

(b) the indicated power; (3)

(c) the mechanical efficiency. (2)
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We dont know the mass of the gas, we
can find this from the inital conditions.
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First Revolution Second Revolution
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0 get these volumes we need to look over the previous steps, V4 is BDC
(bottom dead centre) so we know its volume, and is the same as V1
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a) Resisitivity of a material is due to hte internal resisitance. This is casued by the atoms vibrating in the
material and obstructing the path of the electrons as they flow through tht ematerial. When the
matieral is at a higher temeprature the atoms vibrate more, and this causes more obstruction, hence
higher resisitance (in most cases) in a few materials such as carbon the opposite is true, where an
increase in temperature LOWERS the internal resistance of a material.

b) a thermistor takes advantage of this effect, and can be made to increase in resistance, or decrease in
resistance when temperature increases. This can be used in heat applications such digital
thermometers, ovens and fridges.
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as clockwise moments must equal to anticlockwise moments, and we KNOW the new centre of ravity, we
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can make this easier (quicker anyway), and take moments about the new centre of gravity

N“-‘""‘- H‘-‘"‘ (é'\ F""‘C k.“’) 9\-‘5}"(":‘3 H\‘LMJ\JA.% D-.'rec"wn
Swip | 558¢.aC Sygol.Nzs 0.05 | 23400( A
lond e 9.2 = O 55 | § 4955 = C

Sum of anticlockwise moments = Sum of clockwise moments
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Sum of the clockwise moments = sum of the antjeftckwise mbwgents

IF9HE A 82 = Bas(553607 x)

\}%}6*’)@; l%|55."5h,3' 4+ 215

0S5 = 2%% 31y



