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11 Semester 20016-2017 Course: ME A 204 TC Engines 18 Apnl 2017

Instructions;
i Write legibly amd draw free-hand sketehes, whoerever necessary ;
i, screnlfic and non-progranimable calealators are permitted
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Part A

030 x 3 M= 9 Murks)
1. Whal s octane number?

P
et

2. What are the emisstons that come outl of engine exhaust?
3. What is smogp?

Part B

{2 Qxo6M=12 Marks)

4. Frud out air-fvel ratio and (he exhaust products when LPG (CiHg) 15 used as an engine fuelk,
3. Whal are catalytic converters? How do they help in reducing HC, CO and NGy envigsions?

Pari C

% 6. Explain the sources of yydrocarbon emissions from SI. (5 munks)

7. Tind out air-fuel ratio and the exiaust products Tor methanol (C11407 gas. (4 marks)
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inséreciions:

Lo Write legibly and draw free-hand shetches, wherever necessary

H. Scientific and nen-programmable caleulators are permitted

A H
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3

A

Pari A
{3 Qx 3 M=9 Marks)
What are the typical constiluents of a heat balance sheet?
Briefly explain knocking in 8T engines.
Mention any three methods to measure fiiction power.
Part 3
(2 Qx6 M= 12 Matks)
Draw the pressure versus crank-angle diagram for 81 engines and Hst oul the various stapes of
cornbustion,
A maore lest on a 2 eylinder, {our stroke diesel engine gave the brake power measurements were as
loilows:
With adl eyvlinders 35 kW
With cylinder No. | cut out 14.9 k'W
With cylinder No. 2 entout 14.3 kW
Estimale the indicated power of the engine.
Pari C
(1 Qx9M=9 Marks)
Lrring tie trial of a single-cylinder, 4 stroke oil engine wsing Prony braking system, the following
results were olMained for one hour basis.

» (ylinder diameler 20 cm

* Stroke #i 4{) cm

o Mean effective pressure = ox 13 Nim®
* Engine torque = 407 Nm

* Lngine speed = 250 mpm

e Mass flow rate of ail s 4 kp/h

+  Calovific value of fie] = 43000 k) Mg
o Cooling water flow rate = 270 kufh

¢  Jilue pas Now rate 124 kp/h

o Water injel temperature to enging = 159C

o  Waler outlet iomperature fram engine=  60°C

* lemperature of exhaust gases 4200

« Room temperature = 20°C

o Specific heat of exhaust gas =  kMkg K

¢ Specilic hoat of water = 418 kifkp K

Caleulate : (i} Indicated power (ii) Brake power and also draw up a heat badance sheet for the
test in k1h basis
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i Wrhe legibly and draw free-hand skeiches, wherever necessary

. Scientlic and nop-programmable caleulators wre permitied

I'art A
(3O % 2 M= 9 Marks)
List 3 differences between S engines and Cl engines
Lieline the following efficiencies:
{1} Brake ihermal efficiency ({i) Relative efficiency {iii) Mechanical ef] ficiency
What is valve overlapping with respect o valve timing dizgram?

Fari B

(2 Qx6M=12Marks)
Explain with neat sketeh the actual valve timing diagram of a 4 stroke CI Engine,

single cylinder dieset engine develops 60 kW, Mass flow rale of Tuel is 4.76 x 107 kp/s and calarific
vahue of fuel is 42000k3/ke. Mechanical efficiency and clearance volume of the cngine is 80% and
98 c¢ respectively. The engine has a bore of 12 ot snd stroke of 10 om. Caleulate ()Swept volume
(11) Compression ratin (i) Brake thermal efficiency (iv) Indicated power vl iTriclion power

Part

(1 G x Y M= 9 Marks)
IFollowing data are available for a bmgt. cylinder four stroke petrol engine:

«  Hrake power 75 kW

« lngine ipm = A

¢ Mechanical eificiency = 20 Ya

« Clompression radio = (.5

»  Jorair, vy = 1.4

¢ Brake mean cffective pressure= §.4 bay

« Specific fuel consumption = 19.05 kafiv

«  {alorific vaive of fuct = 44300 k) /kg

*  Ratio of stroke 10 diameter  {L/dY =]
Caleulate @ (ijair standard efficiency (i) brake thermal effi ictency (iit) Indiacted power
{Iv} bore and stroke length
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