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General Instructions:
IMP: Verify that you have received the question paper with the correct course, code, branch etc.
1. This Question paper comprises of three Sections -A, B, & C. It consists of Multiple Choice
Questions (MCQ'’s) & Subjective type questions.
2. Maximum marks for each question are indicated on right -hand side of each question.
3. lllustrate your answers with neat sketches wherever necessary.
4. Assume suitable data if necessary.
5. Preferably, write the answers in sequential order.
6. No sheet should be left blank. Any written material after a blank sheet will not be
eval uated/checked.

SECTION-A 20
1. Attempt al parts:-
1-a Engines of different cylinder dimensions, power and speed are compared on the 1

basis of (CO1, K1)
(& maximum pressure
(b) fuel consumption
(c) mean effective pressure
(d) unit power
1-b. Thermal efficiency of Cl engineis higher than that of Sl engine dueto (CO1, K1) 1
(@ fue used
(b)  higher compression ratio
(c) constant pressure heat addition
(d) none of the above
1-c. The actual efficiency of agood engine is about--------------- of the estimated fuel- 1
air cycle efficiency. (CO2, K1)
@ 1
(b) 085
(oo 05
(d 025

1-d. M ean effective pressure at a given compression ratio is maximum when the air- 1
fuel ratio is (CO2, K1)
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(@ higher than stoichiometric
(b) lower than stoichiometric
(c) equal to stoichiometric
(d) none of the above
1-e. Increasing the compression ratio in Sl engines the knocking tendency (CO3, K1)
(@) decreases
(b) increases
(c) not affected
(d) none of the above
1-f. Open combustion chambersin Cl enginesrequire (CO3, K1)
(8 highinjection pressures
(b) accurate metering of fuel by the injection system
(c) both (a) and (b)
(d) none of the above
1-g. Most commonly used lubrication system in automobilesisthe (CO4, K1)
(@) splash system
(b) pressure system
(c) petrol system
(d) gravity system
1-h. Radiator is provided to (CO4, K1)
(@ cool the jacket water
(b) pressurise the cooling water
(c) provide additiona water flow
(d) none of the above

1-i. Variable compression ratio can be used in (CO5, K1)
(@ Slengne
(b) Clengine

(c) Wankel engine
(d) Allof the above
1-j. HCCI engines (CO5, K1)
(@ emitshigh NOx and soot
(b) havelarge power range
(c) efficiency iscomparatively less
(d) pre-catalyst hydrocarbon emissions are higher.
2. Attempt all parts:-
2.a Define (i) brake thermal efficiency (ii) volumetric efficiency (CO1, K1)
2.b. What do you mean by stoichiometric air fuel (A/F) ratio? (CO2, K1)
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2.C. Factors that tend to reduce detonation in S.I. engine increase knocking in the C.1. 2
engine. Justify your answer. (CO3, K2)

2.d. Why air-cooled engines are noisy than liquid cooled engines. (CO4, K2) 2
2.e List the parameters by which performance of an engineis evaluated. (CO5, K2) 2
SECTION-B 30
3. Answer any five of the following:-

3-a Find the brake thermal efficiency of an engine which consumes 7 kg of fuel in 20 6

minutes and devel ops a brake power of 65 kW. The fuel has a heating value of
42000 kJkg. (CO1, K4)

3-b. What is dissociation ? How does it affect power developed by the engine? (COL1, 6

K2)
3-c. Explain the effect of fuel viscosity on diesel engine performance. (CO2, K2) 6
3-d. What is the effect of high sulphur content on the performance of Sl and ClI 6
engines? (CO2, K2)
3.e What is delay period and what are the factors that affect it? (CO3, K1) 6
3.f. What do you understand by “crankcase ventilation”? (CO4, K1) 6
3.0. A four cylinder engine running at 1200 rpm delivers 20 kW. The average torque 6
when one cylinder was cut is 110 Nm. Find the indicated thermal efficiency if the
calorific value of the fuel is 43 MJkg and the engine uses 360 grams of gasoline
per kW h. (CO5, K4)
SECTION-C 50
4. Answer any one of the following:-
4-a. Derive an expression for the efficiency of Otto cycle and comment on the effect of 10

compression ratio on the efficiency with respect of ratio of specific heats by means
of asuitable graph. (CO1, K1)

4-Db. Show that the efficiency of the Diesel cycleislower than that of Otto cyclefor the 10
same compression ratio. Comment why the higher efficiency of the Otto cycle
compared to Diesel cycle for the same compression ratio isonly of aacademic
interest and not practical importance. (CO1, K4)

5. Answer any one of the following:-
5-a. State the advantages and disadvantages of hydrogen as|.C. enginefuel. (CO2, K2) 10

5-b. One kg of octane (C8H18) is burned with 200% theoretical air. Assuming 10
complete combustion, determine : (i) Air-fuel ratio (ii) Dew point of the products
at atotal pressure 100 kPa. (CO2, K4)

6. Answer any one of the following:-

6-a Explain with figures the various types of combustion chambers used in CI 10
engines. (CO3, K2)
6-b. Describe the M-combustion system and discuss its relative merits with respect to 10

D.l. chambers. (CO3, K2)
7. Answer any one of the following:-
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7-a
7-b.

Explain the two types of cooling systems and compare them. (CO4, K2)

Explain briefly the following : (i) Film lubrication (ii) Elasto-hydrodynamic
lubrication (iii) Boundary lubrication. (CO4, K2)

8. Answer any one of the following:-

8-a

8-b.

A four-stroke gas engine having a cylinder of 250 mm diameter and stroke 450
mm has a volumetric efficiency of 80%, ratio of air to gasis8to 1, caorific value
of gasis 20 MJI¥m3 at NTP. Find the heat supplied to the engine per working cycle.
If the compression ratio is 5, what is the heating value of the mixture per working
stroke per m3 of total cylinder volume? (CO5, K4)

What are the factors that affect the power output of an engine? Explain how
supercharging helps to improve the power output. (CO5, K2)
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