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End-Spring Semester Examination 2011-2012 
3rd Yr. B. Tech. (Hons.) 

Date of Exam: 23.04.2012 AN 
Subject No.: AG31002 
Subject Name: Tractor & Power Systems 
No. of Students: 46 

Max. Marks: SO 
Time: 3 hrs 

Instructions: Answer all questions. Answer must be brief and to the point. Make justified 
assumptions wherever required. 

1. A tractor drive train must provide a minimum ground speed of 2.5 kmph at an engine 
speed of 2200 rpm and with a tire rolling radius of 820 mm. If the maximum final drive 
ratio available is 6 to 1 and all of the gear reductions are limited to a maximum of 5 to 1, 
how many gear reductions, including the final drive, are necessary to attain the reduction 
necessary for first gear? 

[6] 

2. The equation of the turning moment curve of a three crank engine is given by 
[-r = 5000 + 1500 Sin 38] N-m 

Where e is the crank angle in radians. The moment of inertia of the flywheel is 1000 kg
m2 and the mean speed is 300 rpm. Calculate (i) power of the engine, and (ii) the 
maximum fluctuation of speed of the flywheel in percentage when the resisting torque is 
constant, and when the resisting torque is [5000 + 600 SinS] N-m. 

[10] 

3. A four-wheel drive tractor with a total weight of 135.6 kN is pulling a level drawbar load 
of 55.4 kN on a concrete track. The actual travel speed is 11.09 kmph and the no-load 
travel speed is 11.40 kmph. The axle power is 185.5 kW. Calculate (i) travel reduction, 
(ii) dynamic traction ratio, and (iii) tractive efficiency 

[6] 

4. The arrangement of an internal expanding friction brake, in which the brake shoe is 
pivoted at 'C', is shown in Fig.l. The distance 'CO' is 75 mm, 0 being the centre of the 
drum. The internal radius of the brake drum is 100 mm. ·The friction lining extends over 
an arc AB, such that the angle AOC is 135° and angle OBC is 45°. The brake is applied 
by means of a force at Q, perpendicular to the line CQ, the distance CQ being 150 mm. 
The local rate of wear on the lining may be taken as equal to PI Sine, where PI is the 
maximum intensity of normal pressure. The co-efficient of friction may be taken as 0.4 
and the braking torque required is 21 N-m. Calculate the force at Q required to operate 
the brake when, (i) the drum rotates clockwise, and (ii) the drum rotates anticlockwise. 

[10] 
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5. A multi-disc clutch has three discs on the driving shaft and two on the driven ,shaft. The 
outside diameter of the contact surfaces is 240 mm and inside diameter 120 mm. 
Assuming uniform wear and co-efficient of friction as 0.3, find the maximum axial 
intensity of pressure between the discs for transmitting 25 kW at 1575 rpm. 

6. (a). Give the JIC symbols for the following: 
(i) Pressure ReliefValve 
(ii) 4 port 3 way DCV 
(iii) Double Acting Actuator 
(iv) Line to Vented Manifold 
(v) Flexible Line 
(vi) Double Acting Pump 

[6] 

[3] 

(b). A hydraulic pump has an inlet pressure of -34 kPa vacuum and a discharge pressure 
of 3440 kPa. The diameter of the suction line is 32 mm and the discharge line is 19 mm. 
The pump discharges oil at 1.15 Lis and the density, p, of the oil is 0.88 Kg/L. Neglect 
friction and efficiency. Determine the power in Kilowatts required to rotate the pump. 

[3] 

7. Write short notes on any three ofthe following: [3x2=6] 
(i) Weight Transfer 
(ii) Differential Locks 
(iii) Epicycle Gear Reduction 
(iv) Supercharged Engine 
(v) IDI and DI Engines 
(vi) Centrifugal Clutch 
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