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VII Semester B.E. (Mech. Engg.) Degree Examination, June/July 2017
(2K11 Scheme)

ME704 : THEORY OF IC ENGINES

Time : 3 Hours Max. Marks : 100

Instructions : 1) Answer any five full questions choosing atleast one question
from each Part.

2) Use of thermodynamic data hand book permitted.
3) Missing data if any be assumed suitably.

PART – A

1. a) Derive an expression for thermal efficiency for Diesel cycle. 10

b) An engine working on Otto cycle has an air standard cycle efficiency of 56%
and rejects 654 KJ/Kg of air. The pressure and temperature of air at the
beginning of compression are 0.1 MPa and 60°C respectively. Compute :

a) Compression ratio of the engine

b) Work done per kg of air

c) The pressure and temperature at the end of compression. 10

2. a) Distinguish between :

i) Theoretical air and excess air

ii) Higher heating value and lower heating value.  4

b) Balance the chemical equation for combustion of Octane (C8H18) with
theoretical amount of air and also found theoretical air-fuel ratio. 6

c) The products of combustion of unknown hydrocarbon CxHy have the
following composition measured by ORSAT apparatus CO2 = 8%,
CO = 0.9% ; O2 = 8.8% and N2 = 82.3%.

Determine :

a) Composition of fuel

b) A/F ratio

c) % excess air and % theoretical air. 10

3. a) Describe the following as applied to I.C. engines.

i) Morse test ii) Energy balance. 8
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b) The following observations were made during a test on 2 stroke oil engine :
Room temperature = 22°C
Bore = 20 cm,  Stroke = 25 cm
Speed = 350 rpm
Brake drum diameter = 1.2 m
Net broke load = 450 N
MEP = 2.8 bar
Oil consumption = 3.6 kg/hr.
Calorific value = 41800 kJ/kg
Quantity of Jacket cooling water = 455 kg/hr
Rise in temperature of Jacket water = 28°C
The temperature of exhaust gases entering leaving exhaust gas colorimeter
are 320°C and 220°C respectively. The quantity of water passing through
exhaust gas colorimeter is 8 kg/min. The temperature rise of colorimeter
water is 9°C. Determine IP and BP, mechanical efficiency, brake thermal
efficiency and draw the heat balance sheet on minute basis. 12

PART – B

4. a) Explain the stages of combustion in CI engine with P-θ  diagram.  10

b) Explain briefly the variables affecting the delay period.  10

5. a) Explain the knocking phenomenon in SI engine, compare it with that of CI engine.   10

b) Describe the parameters affecting on second stage of combustion in SI engine. 10

6. a) What are the basic types of carburettor ? Describe solex carburettor with
neat sketch.  10

b) Explain with a sketch, common rail fuel injection system. 10

PART – C

7. a) What are the main sources of pollutants for petrol engines ?  10

b) Discuss vegetable oils as fuel for CI engines. 10

8. a) Discuss the emissions from diesel engines ? On what factors there emissions
depend ?  10

b) What are the alternative fuels can be considered for petrol engines from
exhaust emission point view ?  10

_______________________


