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PCME 4302

Special Examination — 2012

INTERNAL COMBUSTION ENGINE AND GAS TURBINE

Full Marks —70

Time : 3Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(@)

(h)

(i)

Why Carnot cycle is not practically feasible?
In Otto cycle the heat addition is at constant volume. Justify.
Which engine parameters are solely responsible for detonation in SI
Engine ?
Write down the fuel properties for which you can avoid knocking in ClI
Engine.
Can petrol be used in Diesel Engine ? Justify your answer.
What is the technicality of mean effective pressure ?
Write down the pollutants of diesel engine.
How the speed and size of engine is related with Turbulence in combustion
chamber ?
Show the position of choke and throttle along the intake manifold. Write the
function of choke and throttle.
Draw the T-s diagram of gas turbine with non isentropic processes.
P.T.O.
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Derive the efficiency and specific work output of a gas turbine and show the

effect of pressure ratio. What is optimum pressure ratio ? 10

An air standard limited pressure cycle has compression ratio of 16.5 and

compression begins at 0.1Mpa,38°C. The maximum pressure is limited to 70 bar
and heat added is 1.8MJ/kg. Compute : 10

The heat supplied at constant pressure

The heat supplied at constant volume

The work done per kg of air

Tthe cycle efficiency

The mean effective pressure

How the injection system affects the cold starting performance of a diesel
engine ? 5
Draw a sketch of Pintaux nozzle and discuss its merits. 5
What is petrol injection ? What are its advantages and disadvantages ? 5

Sketch and explain the fuel consumption loop in the Sl engine. 5

Compare the actual and fuel-air cycles in diesel engine. Explain the blow down

loss and rubbing friction loss. 10

2.

3.
(a)
(b)
()
(d)
(e)

4. (a)
(b)

5. (a)
(b)

6.

7. (a)
(b)

8. (a)

(b)

Explain the phenomena of pre-ignition. How pre-ignition leads to detonation
and vice versa ? 5

Discuss the effect of the engine variables on detonationin Sl engine. 5
Compare the performance of the Sl and the Cl engines with respectto 5
(i) the power output per unit weight

(iiy acceleration

Name the main disadvantages of the Cl engine which has discouraged its
use in the passenger car.
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