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AGRICULTURAL AND FOOD ENGINEERING DEPARTMENT 
liT KHARAGPUR 

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

Date of Exam: Max. Marks: 40 
Subject No.: AG31002 Time: 2 hrs 
Subject Name: Tractor and Power Systems 
No. of Students: 48 
Instructions: Answer all questions. Answer must be brief and to the point. Make justifit:d 

assumptions wherever required. 

l.(a). An ideal diesel cycle operates with a compression ratio of 18 and a heat input of 2500 
kJ/kg. If the state 1 is 100 kPa and 300 K, find the conditions at points 2, 3, and 4, as well 
as the work and heat transfer for all four processes. Also determine the net work and cut
off ratio and the cycle efficiency. Will this engine start at- 7°C? 

(b). Explain the importance of valve timing in an engine and construct a valve timing diagram 
·for a tractor engine with the following specifications: intake valve open 5° after head dead 
centre (hdc); intake valve closes 40° after crank dead centre (cdc); exhaust valves opens 
45° before cdc; exhaust valve closes 10° after hdc. 

(5 + 5 = 10) 
2. Answer the following questions: 

(a) What is the role of fuel cut-off ratio in the performance of a diesel tractor engine? 
Explain with examples. 

(b) Why thermal efficiency of diesel engine is higher than a petrol engine? Under what 
condition this can reverse. 

(c) Explain the working of a centrifugal governor installed in a tractor engine. 
(d) Why is venturi essential in a carburetor? Explain working of a compensated type of 

carburetor. 
(e) Which factors are responsible for vibration caused by the unbalance of the reciprocating 

engine? 
(10) 

3.(a). If a four-cylinder four-stroke cycle diesel engine operates at 2500 rpm and uses 20.4 litres 
of fuel per hour, what is the average volume of the individual injections in mm3

. If the 
compression ratio is 16.8:1 and the engine displacement is 4050 ml, what is the clearance 
volume? What is ratio of the clearance volume to the volume of an injection? 

(b). An engine consumes 953 kg/h of air. The air temperature is 25°C and the barometric 
pressure is 97 kPa. If the engine is running at 21 00 rpm, and maximum displacement is 
15.6 litres find the volumetric efficiency ofthe engine. 

(c). Draw the valve opening diagram indicating the engine firing sequence in a four stroke four 
cylinder diesel engine. 

(3 +4+3 = 10) 
4.(a). A certain CI engine consumes diesel fuel (calorific value = 45,000 KJ!kg) at the rate of 

26.3 kglh while running at a speed of 2200 rpm and producing 595 N.m of torque. 
Assuming mechanical efficiency of 0.85, calculate the fuel equivalent power, brake power 
and friction power and the brake thermal efficiency. 

(b). The above engine has an idle speed of 2363 rpm, the torque reserve is 34.4% and peak 
torque occurs at 1000 rpm. Calculate the governor regulation and the peak torque. 

(6 + 4 = 10) 
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