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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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% 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 fs unchanged.

Determine EACH of the following:
y-!" the mass of Air;

B the final temperature of the Air.

i)

14)

Note: the characteristic gas constant for air has a value of 290U/ kgK.
p, =4s0,000(fx) p, = 1350000 (P)
U = I,Bn:’ 'U = IB

| 2

Pu" =m wt

T" =17s3C =24¢ k -TL-:. Je

“‘) 4SO OO0 * 1.3 = x(z"‘“)z"‘?’ l’) P‘\ = Piau—‘-\

85000 = 94Wx T [k
545000 L k50,000 (/‘}-S ©,000
. O
_/6.}6"’166 kJI 1006 = | ¥$0,000
x




Full written solutions. Online tutoring and exam Prep

www. SVEstudy.com DavidlamesGallimore42@gmail.com

{ During & heat treatment process a steel component with a mass of 8 kg s cooled
from & temperature of 4D0°C by being completely immersed in a tank containing

12 kg of ail 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 compenent. The effect of the tank can be

ignored.

Naote: specific heal capacity of steel = 0,48 LI/ kgK
specific heat capacity of ail = 1.8 ki/kgk
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‘/\ 1/\ Describe how changes of state occur without change in temperature. (4)

}l"'l' A metal component with a mass of 1.15 kg at 600°C is quenched by
immersion in 5 kg of water at 20°C. The combined final temperature of the

water and metal is 36°C.
Determine the Specific Heat Capacity of the metal. (4)

Note: the Specific Heat Capacity of water is 4,18 kJ/kgK.
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)< Butane (CiHi) s completely burned in 30% excess air by mass.
Determine EACH of the following:
};'1 the mass of carbon dioxide in the exhaust gases per kg of fuel; {4)
ﬁ{} the mass of nitrogen in the exhaust gases per kg of fuel. 4

Mote: Assume air to be 23% Oxygen and 77% Nitrogen
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\L A ship has a displacement volume of 7500 m® in sea water.

Calculate the mass, m, which when loaded on the centre line at a Kg of 4.8 m will
cause a change of +0.25 m in the position of the ship's centre of gravity.

Note: KG =3.5m and density of sea water = 1025 kg/m’ (8)
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P A tank han & round inapection Rateh 700 men Mlametes situated a5 shavn in FIG Q12.

Thee waink (s filled G0 & height of 4.5 m with seawater
Determane EACH of the following:
M) The pressure at the centre of the hatch,

Ji| The thrust an the hatch,

il Was the pressune caloulated in 12a(i} an absalute Pressure or @ gauge prewsure.

JAT Doscribe the difference between shsolube and gauge pressure

Hate: the density of seawater is 1025 kigfoy’
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