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B. Tech. EXAMINATION, Dee. 2013
[Vth Semester(Main & Re-appear )]
ME
INTERNAL COMBUSTION ENGINES
& GAS TURBINES
ME-307

Time : 3 Hours Maximum Marks : 100

Before answering the Question Paper candidates should
ensure that they have been supplied the correct and
complete Question Paper. No complaints in this regard,
will be entertained afler the examination

Note: Attempt any five questions. Take suitable

assumptions whercver necessary

1. A fourcylinder, fourstroke, SI engine has  a
displacement volume g 300cc per cylinder. The
compression ratio of the engine is 10 and operates
at a speed of 3000 rev/ min. The engine is required
10 develop an output of 40 kW at the specd.

Calculate the cycle efficiency, the necessary rate of
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heat addion, the men cffctve presure and
maxiium temperuure of the cycle. Assume that
the cngine aperstes0n the oto cycle and tha the
pressure and temperutureat th inet conitons are
1 bar nd 271C respectively. 1€ th sbove engine s
4 CI engine operating on the diesel cyele and
Tecciving heat at the same rate, calculate efficiency,
{he maximum temperstue of the cycl, the cycle
efficiency, the power output and mean effective

pressure. 20
(@) With suitable skeiches explain the vasious
‘modern automobile carburetors. 10

(b) What is the interrelation between ignition and
combustion? With a neat skelch explain the
battery ignition system. 2810

With neat sketch discuss the various stages of
combustion in C.IL engine. Differentiate knocking
‘phenomenon in CT and ST engines. b
With neat sketches describe various types of

lubrication systems used in IC engines. Define
SAE rating of lubricants. 15+5=20



[image: image3.jpg]5. A six-cylinder, gasoline engine operates on the four-
stroke cycle. The bore of each cylinder is 80 mm and
the stroke 100 m. the elearance volume per cylinder
is T0cc. At speed of 4000 rpm the fuel consumption
s 20 kg/h and the torque developed is 150 Nm.
Calculate (i) the brake power (i) the brake mean
effective pressure (iii) Brake thermal cfficiency if
the calorific values of the ficl is 43000 kI/Kg. and
(i) the relative cfficiency on a brake power basis
assuming the engine works on the constant volume
eycle v=1.4 forair 2

6. Wrile a short note on sllemative fuels for IC
engines. With the help of a neat sketch discuss the
‘working of a catalytic converter. 10+10-20

7. An axial flow compressor is required to deliver air
at the ratc of S0kg/s and provide a total pressure
ratio of 5:1 , the inlet stagnation conditions being
288 kand 1 bar. The isentropic efficiency is 86 %.
The compressor shall have 10 stages with equal rise
in total temperaturc in each stge. The axial
welocity of flow is 150m/s and the blade speed is
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[image: image4.jpg]kept at 200 m/s to minimize noise generation. The
stage degree of reaction at mean  blade height is
50%. Assuming work done factor as 0.86, calculate
all the fluid angles of the first stage. Also calculate
the top and hub diameter if hub- top diameter ratio
is 0.8. Determine the speed in rpm. Take R=287
JkgK and Cy- 1,005 kI/KgK. 2

8. An open cycle gas trbine plant operales with 3
pressure ratio of 4.5 while using 82 kg/min of air
and 1.4 ke/min. of fuel . The net output of the plant
is 200 KW when 230 kW is necded to drive the
compressor. Air cnters the compressor a 1 bur and
15°C and the combustion gases enters the turbine at
765°C. Assumming specific’ heads of sir and
‘combustion gases as 1.005 and 1.128 respectively.
the index of compression 14, the index of
expansion 134 and mechanical efficiency for both
the compressor and the turbine 0.98 each. Estimate:
(@) Tsentropic compressor efficiency
(b) Isentropic turbine efficiency
() Overall thermal efficiency of the plant. 20
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