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Energy Conversion

2 1) Answer five questions in all selecting at least one questions from each

module.
2) Use of thermodynamic tables and charts is permitted.
3) Assuming missing data, if at all any, with proper justification.

MODULE-I

A) What are the different air-fuel mixtures on which an engine can be operated?
B) Define volumetric efficiency. Briefly discuss pumping and rubbing friction loss.

C) An engine working on Otto cycle, having a compression ratio of 8, uses octane
(CgH4g) as a fuel. The calorific value of the fuel is 43200 kJ/kg. The air/fuel ratio is
14:1. Determine the maximum pressure and temperature reached in the cycle
(a) Without considering the molecular change and (b) with molecular change.
Assume C, = 0.71 kJ /kg. K. compression follows the law pV"=constant, where
index n=1.2 and the pressure and temperature of the mixture at the beginning 1 bar
and 60°C respectively. Determine the percentage molecular change. p

A) Describe with suitable sketches combustion phenomenon in SI engines and explain
the two phases of combustion.

B) Define volumetric efficiency. Briefly discuss pumping and rubbing friction loss.

C) A simple jet carburetor is required to supply 5 kg of air and 0.5 kg of fuel per
minute. The fuel specific gravity is 0.75. The air is initially at 1 bar and 300K.
Calculate the throat diameter of the choke for flow velocity of 100 m/s. Velocity
coefficient is 0.8. If the pressure drop across the fuel metering orifice is 0.8 of that of
choke, calculate orifice diameter assuming, Cqr = 0.6 and y = 1.4.

MODULE-II

A) What are the stages of combustion in CI Engines? Explain delay period and effect of
compression ratio on delay period.

B) What are the requirements of an ignition system, describe battery ignition system
with sketch?

C) What is meant by abnormal combustion? Explain the phenomena of knock in SI
engines.
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Q4 A) What is combustion chamber? What is the range of overall air-fuel ratio in CI engine
combustion chamber? Does the flame front exits in a CI engine? [7+7+6]

B) Explain abnormal combustion. Enumerate and discuss the effects of engine variables
on knock?

C) Which ehgines are more suitable for supercharging- SI engine or CI engine? Why?
Explain.

MODULE-III
Q.S A) What is brake power? Explain the principle involved in the measurement of brake
power. [5+5+10]

B) Define volumetric efficiency of Diesel engine.

C) A trial test of a 4-cylinder, 4-stroke engine 75 mm bore and 100 mm stroke was
conducted and the the following results were obtained at full throttle at a particular
constant speed and constant mass flow rate of fuel supply as 58.6 kg/h.

B.P. with all cylinders working = 14.8 kW
B.P. with cylinder no. 1 cut-out =10.8 kW
B.P. with cylinder no.2 cut-out = 11 kW
B.P. with cylinder no. 3 cut-out = 10.5 kW
B.P. with cylinder no. 4 cut-out = 10.66 kW .
If the calorific value of the fuel is 42800 kJ/kg and clearance volume is 0.0001 m’,
calculate : (i) Mechanical efficiency (i) Indicated thermal efficiency . and
(iii) Air standard efficiency
Q.6 A) Define mean effective pressure and distinguish between brake mean effective
pressures and indicated mean effective pressure. [5+15]

B) A trial was conducted on a single-cylinder oil engine having a cylinder diameter of 3
cm and stroke 45 cm. The engine is working on the four -stroke cycle and the
following observations were made:

Duration of trial = 54 minutes
Total fuel used =17.2 litres
Calorific value =44 MJ/kg
Total number of revolution =12624
Gross imep . =17.5 bar
Pumping imep =0.38 bar
Net load onsthe brake =159 kg
Diameter of the brake wheel drum =1.88 m
Diameter of the rope =4.1 cm
Cooling water temperature rise = 49°C
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Cooling water circulate =590 litres
Specific heat of water =4.20klJ/kgK
Specific gravity of oil =0.81
Calculate the mechanical efficiency and Draw heat balance in terms of kW.
MODULE-IV
Q.7 A) List the names of the components of the engine need to be lubricated. Describe wet [6+6+8]
sump lubrigation system with neat sketch.
B) Enumerate different methods by which water cooling of an engine can be carried
out. With neat sketch explain how the forcéd circulation system works?
C) Answer the followings.
i) What is engine emission? Write in brief on Diesel Engine Emissions and
Control.
i) What is the necessity of engine cooling? Explain the function of radiator.
Q.8 A) What are the sources of evaporative emissions from petrol engine? How can it be
controlled? , discuss. [5+5+10]

B) State fundamental difference between the jet propulsion and rocket propulsion.
Discuss the field of application of jet propulsion.

C) A turbojet aircraft flies with a velocity of 410 m/s at an altitude where the air is at
0.5bar and -42°C. In the gas turbine engine the compression across the compressor
has a pressure ratio of 10, and the temperature of the gases at the turbine inlet is
1090°C. Mass flow rate of air into the compressor is 58kg/s. Determine
(a) The temperature and pressure of the gases at the turbine exit. (b) the velocity of

gases at the nozzle exit, and (c) the propulsive efficiency of the cycle.
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