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B.Tech
PCME4302

Fifth Semester Examinations-2012
INTERNAL COMBUSTION ENGINE AND GAS TURBINE
Full Marks : 70
Time : 3 Hours
Answer any six questions including question No.1 which is compulsory
Figures in the right hand margin indicate marks

1. Answer the followings 2x10

(i)Why compression ratio above 12 is not desirable for petrol engines operating on Otto cycle?
(ii)Define work ratio and its physical significance.
(iii) Define cut off ratio of diesel cycle and how it varies during engine operation.
(iv)Why part load efficiency of diesel engine is better than petrol engine?
(v)What is the difference between Fuel-air cycle and air standard cycle?
(vi)Show the effect éf spark timing on p-V diagram.
(vii)What do you mean by regeneration and reheating in gas turbine?
(viii)Why diesel engines are not favorable for comfort cars?
(ix)Why a flame front is not prevailing in diesel engine combustion chamber?
(x)A good diesel engine fucl is a bad gasoline/petrol engine fuel. Justify.

2. An engine working on Otto cycle has an air standard efficiency of 58% and rejects heat
130kcal/kg of air. The pressure and temperature of air at the beginning of compression are 0.98bar
and 50°C respectively. Compute the compression ratio of the engine, temperature and pressure at

salient points, mean effective pressure. If the specific heat varies 8% find the efficiency of the )

cycle. 10

3. (a)Explain how the indicated mean effective pressure is to be measured for a single cylinder
research engine. Derive the formulae for calculation of indicated power of multi cylinder engine.

5
(b)A Morse test is conducted for a 4-cylinder petrol engine of bore 60mm and stroke 90mm at

3000RPM.Net brake load is 17kgf with torque arm 40cm.The engine cylinders were cut out in the
order 1,2,3,4  with corresponding brake load of 12,12.5,11.8 andllkgf respectively at
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3000RPM.Find the IHP of each cylinder and Mechanical efficiency of the engine. 5

4. A four cylinder four-stroke SI engine of compression ratio 10 is tested by an engineer in a
research laboratory. The test results are as follows:-

Net brake load is 25kg with brake arm 0.5kg.Indicated mean effective pressure is 8bar at
3000RPM.Fuel consumption is 12kg/hr .The calorific value of fuel is 10800kca/kg. Size of the
cylinder is 90X100mm.

Calculate the mechanical efficiency, brake thermal efficiency, brake specific fuel consumption and
brake mean effective pressure and relative efficiency. 10

5.(a) What are the modifications required for gas turbine power plant for the improvement of plant

performance? 5

(b) A gas turbine is operating between the limiting temperatures of 25°C and 1200°C.If the pressure
ratio is 10 and isentropic efficiency of compressor and turbine are 80% and 78% respectively. Find
the thermal efficiency of the cycle and work ratio for 1kg of air with 20gm of fuel. 5

6. (a)Define and explain Hook curve for carburetion. 5
(b) Explain with neat diagrams the different modifications required for Modern carburetors. 5
7.(a) With a neat diagram explain the working of BOSCH fuel injection pump. 5

(b) How the diesel knock is different from detonation of SI engine? Explain. 5

8.(a) Explain the cooling system and lubricating system of IC engines. In multi cylinder engines
how these systems are operated and synchronized efficiently. S

(b) Draw the circuit diagram of a battery ignition system. How it is different from Magneto

ignition system? 5




