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1. (a) What is cycle efficiency? Derive expression for the cycle efficiency of a diesel engine?
How compression ratio and cut-off ratios affect the cycle efficiency?

(b) The diesel engine of a tractor takes air at an inlet temperature of 70°C and develops
maximum pressure of 36 bar at a compression ratio of 15:1. If the temperature at the
beginning of the expansion stroke is 1850°C calculate (i) the temperature at the end of
compression and expansion, (ii) heat supplied per kg of fluid, (iii) heat rejected per kg of
fluid and (iv) thermal efficiency. [4+4=8]

2. (a) What is piston effort? Derive expression for piston effort and crank pin torque using
engine force analysis?

(b) A vertical single cylinder engine has a cylinder diameter of 250 mrn and a stroke of 450
mrn. The reciprocating parts have a mass of 180 kg. The connecting rod is 4 times the
crank radius and the speed is 360 rpm. When the crank has turned through an angle of
45° from top dead centre, the net pressure on the piston is 1.05 MPa. Calculate (i) the
piston effort, (ii) connecting rod thrust, (iii) bearing thrust and (vi) effective turning
moment on the crank shaft for this position. [4+4=8]

3. A tractor weighing 3000 kg has wheel base 250 cm. It has static weight distribution of 60%
on rear axle and 40% on front axle measured on a level ground. The centre of gravity (CG) of
the tractor is 85 cm above the ground. The tractor is fitted with front and rear wheels having
radius 35 cm and 75 em respectively. What will be the weight distribution on both the axles,
if the tractor front axle (centre) is lifted 70 em from the ground level? (4]
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4. Write,short notes on any five of the following:
I

(i) Functions of piston rings
(ii) Principle of carburetor
(iii) Fuel injection pump
(iv) Firing interval
(v) Dual cycle efficiency
(vi) Valve liftingmechanism
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