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ME-501-CBGS
B.Tech., V Semester

Examination, December 2020

Choice Based Grading System (CBGS)
Internal Combustion Engines

Time : Three Hours
Maximum Marks : 70

Note: i) Attempt any five questions.
{H$Ýht nm±M àíZm| H$mo hb H$s{OE&

ii) All questions carry equal marks.

g^r àíZm| Ho$ g_mZ A§H$ h¢&
iii) In case of any doubt or dispute the English version

question should be treated as final.
{H$gr ̂ r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ̂ mfm
Ho$ àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

1. a) Define the following. 7
i) Bore ii) Stroke
iii) Displacement volume iv) Clearance volume
v) Compression ratio vi) Cubic capacity
{ZåZ{b{IV H$mo n[a^m{fV H$a|&
i) ~moa ii) ñQ́>moH$
iii) {dñWmnZ H$s ‘mÌm iv) ³br¶a|g dm°ë¶y‘
v) g§nr‹S>Z ao{eAmo vi) KZ j‘Vm

b) With neat sketches explain the working principle of four
stroke spark ignition engine. 7
{MÌ g{hV Mma ñQ´>moH$ ñnmH©$ B{½ZeZ B§OZ Ho$ H$m¶©{gÕm§V H$s
ì¶m»¶m H$s{OE&
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2.  a) In a SI engine working on ideal auto cycle, the
compression ratio is 5.5. The pressure and temperature
at the beginning of compression are 1 bar and 27°C
respectively. The peak pressure is 30 bar. Determine the
pressure and temperatures at the salient points, the air
standard efficiency and the mean effective pressure.
Assume ratio of specific heats to be 1.4 for air. 7
AmXe© Am°Q>mo MH«$ na H$m‘ H$aZo dmbo SI B§OZ ‘|, g§nr‹S>Z AZwnmV
5.5 h¡& g§nr‹S>Z H$s ewê$AmV ‘| X~md Am¡a Vmn‘mZ H«$‘e… 1 ~ma
Am¡a 27°C h¢& MmoQ>r H$m X~md 30 ~ma h¡& ‘w»¶ {~ÝXþAm| na X~md
Am¡a Vmn‘mZ, dm¶w ‘mZH$ XjVm Ed§ à^mdr Am¡gV X~md {ZH$mb|&
dm¶w Ho$ {bE {d{eï> Vmn Ho$ AZwnmV H$mo 1.4 ‘mZ b|&

b) How do the specific heats vary with temperature? What
is the physical explanation for this variation? 7
Vmn‘mZ Ho$ gmW {d{eï> hrQ> H¡$go ~XbVr h¢? Bg {^ÞVm Ho$ {bE
^m¡{VH$ ñnï>rH$aU ³¶m h¡?

3. a) What are the different kinds of fuels used in an IC engine?
Briefly explain the petroleum refining processes. 7
EH$ AmB©.gr. B§OZ ‘| à¶w³V BªYZ Ho$ {d{^Þ àH$ma ³¶m h¢?
noQ´>mo{b¶‘ emoYZ à{H«$¶mAm| H$s g§{já ì¶m»¶m H$a|&

b) Define carburetion. Explain the following Rich mixture,
Stoichiometric mixture and lean mixture. 7
H$m~w©aoeZ H$mo n[a^m{fV H$a|& {ZåZ{b{IV g‘¥Õ {‘lU, ñQ>moBH$mo‘o{Q́>H$
{‘lU Am¡a Xþ~bm {‘lU H$s ì¶m»¶m H$a|&

4. a) Describe with suitable sketches of the following systems
of a modern carburetor: 7
i) Main metering system
ii) Idling system
iii) Economizer system
iv) Acceleration pump system
v) Choke
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EH$ AmYw{ZH$ H$m~w©aoQ>a H$s {ZåZ{b{IV àUm{b¶m| Ho$ Cn¶w³V
aoIm{MÌ Ho$ gmW dU©Z H$a| …

i) ‘w»¶ n¡‘mBe àUmbr

ii) AmBS>qbJ {gñQ>‘

iii) AW©emór àUmbr

iv) ËdaU nån àUmbr

v) MmoH$
b) What are Homogeneous and Heterogeneous Mixtures?

In which engines these mixtures are used? Explain. 7

gOmVr¶ Am¡a {df‘ {‘lU ³¶m h¢? BZ {‘lUm| H$m Cn¶moJ {H$Z
B§OZm| ‘| {H$¶m OmVm h¡? ñnï> H$s{OE&

5. a) Explain the phenomenon of knock in CI engines and
compare it with SI engine Knocks. 7

gr AmB© B§OZm| ‘| XñVH$ H$s KQ>Zm H$s ì¶m»¶m H$a| Am¡a BgH$s
VwbZm Eg AmB© B§OZ Zm°³g go H$a|&

b) Explain with figures various types of combustion
chambers used in CI engines. 7

gr AmB© B§OZm| ‘|  à¶w³V {d{^Þ àH$ma Ho$ XhZ H$jm| Ho$ Am§H$‹S>m| Ho$
gmW g‘PmBE&

6. a) Clearly explain the various wet sump lubrication system.
Compare wet sump and dry sump lubrication system. 7

ñnï> ê$n go {d{^Þ Jrbm Zm~XmZ ñZohZ àUmbr H$s ì¶m»¶m H$a|&
Jrbm Zm~XmZ Am¡a gyIr Zm~XmZ ñZohZ àUmbr H$s VwbZm H$a|&

b) Explain only two of the following: 7
i) Thermosyphon cooling system
ii) Forced circulation cooling system
iii) Evaporative cooling system
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{ZåZ{b{IV ‘| go Ho$db Xmo H$mo g‘PmBE …

i) W‘m}gmB’$Z erVbZ àUmbr

ii) ’$mog© n[ag§MaU erVbZ àUmbr

iii) dmînrH$aUr¶ erVbZ àUmbr

7. a) What are the factors that affect the power output of an
engine? Explain how super charging help the power
output. 7

B§OZ Ho$ nm°da AmCQ>nwQ> H$mo à^m{dV H$aZo dmbo H$maH$ ³¶m h¢?
~VmBE {H$ gwna Mm{OªJ {~Obr CËnmXZ ‘| H¡$go ‘XX H$aVr h¡?

b) Give a brief account of emissions of CI engines. 7

CI B§OZ Ho$ CËgO©Z H$m EH$ g§{já {ddaU Xr{OE&

8. a) Give the general chemical formula of the following
fuels: 7
i) Paraffin ii) Olefin
iii) Naphthene iv) Aromatic
Also state their molecular arrangements and mention
whether they are saturated and unsaturated.

{ZåZ{b{IV BªYZ H$m gm‘mÝ¶ amgm¶{ZH$ gyÌ Xr{OE …

i) n¡am{’$Z ii) Amobo{’$Z

iii) Zo’${WZ iv) gwJ§{YV

BgHo$ Abmdm CZH$s AmU{dH$ ì¶dñWm ̂ r ~VmBE Am¡a C„oI H$a|
{H$ ³¶m do g§V¥á Am¡a Ag§V¥á h¢?

b) Briefly explain the stages of combustion in SI engines
elaborating the flame front propagation. 7

Eg AmB© B§OZ ‘| XhZ Ho$ MaUm| Ho$ ~mao ‘| {dñVma go ~VmBE Omo
Ádmbm Ho$ gm‘Zo àgma H$mo {dñV¥V  H$aVm h¡&
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