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Special Instruction: Answer all the questions. Answer must be brief and to the point. Make
justified assumptions wherever necessary.

l.(a). What is a turbocharger? How is a turbocharger able to compensate for changes in
elevation? Under what conditions of engine load and speed is a turbocharger most
effective?

[1+2+2]

(b). A turbocharger is being installed on a diesel engine to provide a boost of 90 kPa.
Assuming the barometric pressure is 100 kPa and the air temperature is 20°C, calculate the
pressure ratio across the compressor and the temperature of the air in the intake manifold
for the turbocharged engine when it is running at full load. Assume the compressor
efficiency as 70%.

[3]

2.(a). A 6.89 L diesel engine has a, brake mean effective pressure of 1045 kPa while running
under full load at 2400 rev/min.
(i) Calculate the brake power of the engine.
(ii) Assuming the back pressure on the exhaust manifold increases by 20 kPa due to an

obstruction in the exhaust system, recalculate the brake power.
(iii) By what percent did the power decrease due to obstruction in the exhaust system?

[1+2+1]

(b). The high idle speed of an engine is 2862 rev/min, the rated (governor's maximum) speed is
2600 rev/min, and the peak torque occurs at 1550 rev/min. The rated torque is 720 N-m
and the peak torque is 910 N-m. Calculate (i) the governor regulation, (ii) the percent
torque reserve, and (iii) the percent of rated speed at which the peak torque occurs.

[4]

3.(a). What is meant by the term "weight transfer"? If a tyre on a tractor has the specification of
"R 12.4x28", what information does this designation convey? What is travel reduction? Is
the ideal travel reduction equal to zero? Briefly explain your answer.

[4]

(b). A certain tractor has a total weight of 140.5 kN and a wheel base of 3300 mm. The static
weight on the front axle is 77.4 kN. Calculate (i) the horizontal distance from the rear axle
centre line to the centre of gravity of the tractor, and (ii) identify if the tractor is 2 WD or a
4WD.

[4]
4.(a).(i). What are the functions of a differential in the rear axle of a tractor?

(ii). What are the disadvantages of a differential that a differential lock is intended to
overcome?

(iii) How does a locked differential divide the power between the two axles?
[4]



[3]

(b). Explain the working of an epicyclic gear reduction unit. What are its advantages? Which
modem tractor has this system?

Consider an epicyclic gear unit whose ring gear has 54 teeth and is held stationary. Power
comes into the drive on the sun gear which has 18 teeth and rotates clockwise at 100
rev/min. Power comes out of the gear set on the planet carrier. Compute the speed and the
direction of rotation of the planet carrier.

[4]

5.(a). Give JIC symbols for the following hydraulic system components.

(i) Non-return valve
(ii) Pressure relief valve
(iii) Double acting actuator
(iv) Directional control valve
(v) Drain line
(vi) Pump and motor

5.(b): Determine the maximum, minimum and average pressure in a plate cultch where the axial
force is 4 kN, the inside radius of contact, Ri=50 rnm, and the outside radius, Ro=lOOmm.
Assume, uniform wear and the system is shown in Fig.l.

[5]

4kN

Fig. 1

6. Write short notes on the following
[10]

(a) Centrifugal clutch
(b) Cooling system of power tiller
(c) Engine flywheel of a 4 cylinder CI engine
(d) Combustion in DI engine
(e) 6+2 gear box ofa 2WD tractor
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