[image: C:\Documents and Settings\Administrator\Desktop\scan0001.jpg]
[image: C:\Documents and Settings\Administrator\Desktop\scan0002.jpg]
[image: C:\Documents and Settings\Administrator\Desktop\scan0003.jpg]
image1.jpeg
megistationtios | | 11 |- L1 | 1| |

Total number of printed pages —3 , B. Tech

PCME 4302
Fifth Semester Examination — 2011
INTERNAL COMBUSTION ENGINE AND GAS TURBINE

Full Marks —70

Time : 3-Hours

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

What are the differences in assumptions between the analysis of air
standard and fuel air cycle ?

Define mean effective pressure. What is its significance ?
Why Sl engine combustion is called progressive combustion ?
Torsional vibration is absent in a gas turbine. True/False, Justify.

Define Cetane number. Name the primary fuels commonly used to define
Cetane number.

Plot the Pressure — Crank angle diagram for the heat release rate in a Cl
engine.

What is the significance of Morse test ?

What is the basic difference between DI and IDI engine ?

What is mist lubrication ?

State the condition for stalling to occur in an axial flow compressor.

Derive an expression to determine the change in efficiency of a diesel
cycle with respect to change in specific heat at constant volume having
compression ratio “r’ and cut off ratio “p”. 6
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(b) What will be the percentage change in efficiency of diesel cycle having a
compression ratio of 18 and cut off taking place at 6% of the stroke when
specific heat at constant volume is increased by 2% ? : 4
Take Cy=0.717 kd/kg-K and R = 0.287 kJ/kg-K.

3 (a) Whatis the significance of valve timing diagram ? Draw the actual valve
timing diagram of a four-stroke petrol engine considering effect of speed
and explain its nature. 1+4

(b) Distinguish between delay period of Sl and Cl engine. Briefly discuss the
factors that affect delay in Cl engines. 5

4. (a) Whatis the importance of fuel rating in IC engines ? Explain briefly the

rating of Sl engine fuel. 5]
(b) What are the advantages of Sl engine fuel injection system ? Describe
an electronic fuel injection system with the help of block diagram. 5

5. (a) Briefly explain the basic requirements of a good combustion chamber for
IC engine. How swirl is important in the design of Cl engine combustion
chamber ? Explain briefly different methods of swirl generation with their
limitations in Cl engines. 5

(b) What is abnormal combustion ? Explain different phenomenon that leads
to abnormal combustion in Sl engine. How the detonation is detected in
an engine ? 5
6. (a) Whatare the objectives of Supercharging and state its limitations for SI
and Cl engines.? 3
(b) What is ignition timing ? Draw a neat sketch and describe battery ignition
system. 4
(c) Why is over cooling of an engine is harmful ? Describe the forced
circulation cooling system with a neat sketch. 3

7. (a) What are the sources of unburned hydrocarbons (HC) formation in petrol
engine ? Name the technique used to determine HC concentration in the
automobile exhaust and explain the mechanism in brief. 4
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8.

(b) A four cylinder four stroke petrol engine has compression ratio 7.5:1.

A test on this engine gives the following results :

Bore =86 mm
Stroke =100 mm
Engine Speed =3000 r.p.m .
Load on dynamometer =215N
Effective brake arm =50 cm
IMEP =7.5 bar
Fuel consumption =10.8 kg/hr
Calorific Value of fuel =44 MJ/kg
Find out :

(i) Mechanical efficiency
(iiy Brake thermal efficiency
(iii) relative efficiency and BMEP

6

In a gas turbine plant air enters the compressor at 1 bar and 7°C. It is
compressed to 4 bar with an isentropic efficiency of 82%. The maximum
temperature at the inlet to the turbine is 800°C. The isentropic efficiency of the
turbine is 85%. The calorific value of the fuel is 43.1 MJ/kg. The heat losses
are 15% of the calorific value. Draw the T-S and h-s diagram and calculate
the following :

(i)
(i)
(iii)
(

iv)
(v)
(vi)

Compressor work in kdJ/kg

Heat supplied in kJ/kg

Turbine work in kJ/kg

Thermal efficiency

Air to fuel ratio

specific fuel consumption in kg/kW-h

Take for air (Cp, = 1.005kJ/kg-K, v, =1.4) and for gas (C,, = 1.147kJ/kg-K,
7,=1.33)1E
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