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Spl. 2020
AUTO THERMODYNAMICS

frutia amy - fiF W) [FATreaw 3 : 70
Time allowed : Three Hours] [Maximum Marks : 70

FAE: (i) FYHIH AHGE 8, 99 G [FET IR F IR GfA7 |

Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.

(i) NAF J¥ F 91 977 F1 FHER TF Gre &7 Hitord |

Solve all parts of a question consecutively together.
(iii) ¥ F¥7 F1 73 98 8 I Fiod |

Start each question on fresh page.
(iv) @1 yTI37 B 3 817 #1 1t 7 313 e & a8 |
Only English version is valid in case of difference in both the languages.

1. (1) veifes % fsaea o (COP), @ F&7 9 & FSI1EH oI (COP),,, # &Y

BId1 8 -

(@) (COP)yp=(COP), +1 (b) (COP)yp =(COP), —1

() (COP)yp/(COP); =1 (d) (COP)yp <(COP),

The coefficient of performance of refrigerator (COP), and that of a heat-pump
(COP),yp are related as

(@ (COP),p=(COP), +1 (b) (COP)yp=(COP)p —1

(€) (COP)p/(COP), =1 (d) (COP)yp < (COP),

(2) T 3= Wefiash & U Bl &
(a) 3= Qo 6t TE Fe1 9 A fawies fag
(b) = HrEHH! gE F = e fag
(c) 3= fafdre g a 3= areaa i 7w Fe
(d) = Forsarem 1o (COP) = fam fawias fag

A good refrigerant should have properties

(a) High latent heat of vapourization and low freezing point.
(b) High operating pressures and low freezing point.

(c) High specific volume and high latent heat of vapourization.
(d) Low COP and low freezing point.
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3) ﬁﬂﬁﬁaﬁamwﬁaﬁﬁmﬁmﬁ&maﬂr%—

(a) SBIAH 12 (b) RI3TH 22 ’
(c) it (d) TR SRS

Which of the following refrigerant is highly toxic ?

(a) Freon 12 (b) Freon 22

(c) Ammonia (d) Sulphur dioxide

(4) TS ST Soeh § e i e R AR 7
(a) faweiws 3 Frapet el aTsd i ST HET |
(b) iR S 1 guH BT |
(c) ity <y wri # farfa e |
(d) oTeIEE 8 FHai 5eH H |
In vapour absorption system, the function of rectifier is
(a) to cool the vapour leaving the analyser.
(b) to separate ammonia and water.

(c) to dissolve ammonia in water.
(d) to add energy from external source.

(5) ﬁﬂﬁﬁﬁmm@qﬁwuﬂmﬁmﬁ%mm%@mm

27
(a) S HAHIE (b) FOEIHA SHHIT
(¢) ETEgIie S (d) o FEATEATH SeFl

Which of the following equipment is used for measurement of exhaust emissions in
performance evaluation of internal combustion engines ?

(a) Bomb Calorimeter (b) Electrical tachometer

(¢) Hydraulic dynamometer (d) Flame ionisation detector

6) Wm@wmwa@ﬁg@a\a%
(a) SEETEE T S (b) 31Ul g&

(¢) sl et e (d) THIESARE Erernfirea wfafsean

The principal source of pollutant hydrogen sulphide in air is

(a) auto exhaust (b) incomplete combustion

(c) decaying organic matter (d) atmospheric photochemical reaction
(7) @%Wéﬁqﬁmﬁﬁm%mmmmm%

(a) SAfawaE (b) Tpfem i HE H

(c) o i ST (d) T o fecivst 1 =Ed HE

Knocking in the S.I. engine can be reduced by

(a) Super charging (b) retarding the spark

(c) Increasing engine speed (d) Lubrication of piston-cylinder
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- (8) T dua 6t e T waifueh gt & 38 1 € 8
(a) I ISl HA (b) waw fag 3= &
(c) T arsasficran (d) Seae faera wwa s
A fuel having higher octane number will have property
(a) higher heating value (b) higher flash-point
(c) lower volatility (d) longer ignition delay

9) T IS gad HE i e Inavass 1 B S1iEe —

(a) = HdEd FUE (b) Tt rrafaes gga
(c) T fasm (d) I= vtk we @ 3= ATdig gEa
The basic requirement of a good combustion chamber is

(a) higher compression ratio (b) low volumetric efficiency
(c) minimum turbulence (d) high power output, high thermal efficiency

(10) S5t 9 & Gell <& H& | 8id1 2

(@) forees ¥, saw gr o area 1 3t o R §e frsror o faeiy e vt 2 |

(b) TEEH Ha 1 9 S Afa a2 |

(c) arvSHta g gt 6 I afid gl # |

(d) TEHPEaAEE TR |

In open combustion chamber in diesel engines.

(a) Shape of piston crown, inlet port, valve produce the turbulent effect on fuel
mixture.

(b) fuel injected into an auxiliary chamber.

(c) fuel injected at atmospheric pressure.

(d) there are no valves

(11) frr 3 @ 0 e far @ & e a7 Agie S o e g A A b

BT R ?
(a) 02 (b) CO2
(¢c) CO (d) N2

In a petrol engine, which of the following gas gets exhausted out without burning
and without transformation

@ O, (b) CO,
(c) CO d N,
(12) Sgre i gor | Setel $a 1 &a: Ysgeld dI9qH BT 8 ?
(a) = (b)y ®H
(c) TaAM (d) o <t Tpuraran o i wtan
The self-ignition temperature of diesel oil compared to petrol is
(a) higher (b) lower
(¢) same (d) depends on quality of fuel

P.T.O.
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(13) U2rer S o Sreser TUTaT i NERid HLd 8 7
(a) 3ATRA T H (b) €T
(c) SHHATAEH (@) *@d: Yo agHHE d
Ignition quality of petrol fuel is expressed by
(a) Octane number (b) Cetane number
(c) calorific value (d) self-ignition temperatures

(14) o1 A B a1 Wguor # w@ Fawdrsieh s e

(@ C€OdCo, (b) CO 9 ETZIHEAH
(c) HEAd YA (d) &A% UvEIq 99 T 39T
The elements of most concern in regard to pollution caused by engines are
(a) COand CO, (b) CO and hydrocarbons
(c) Carbon and dust (d) hot products of combustion
(15) foeran oo 3 6 &t 2
(a) T (b) v fRT
(c) 3raT femro (d) raTH R
Shortest wavelength is of
(a) X Ray (b) Gamma Ray
(¢) Infrared Ray (d) Ultraviolet Ray
(16) ATeHISTSH ede T ITa 8

(a) iR vare s fafmfm (b)) ool seme s fattmtm
() wiavaE e fafmia (@) et e fatmie
Automobile radiator is example of

(a) Parallel flow heat exchanger (b) Counter flow heat exchanger
(c) Cross flow heat exchanger (d) Recuperative heat exchanger

(17) =t i faferdt & forr & e gt &

(a) wefif# (b) wat=#

(c) forega Spareft & (d) sreR TR |
Heat is transferred by all three modes in

(a) Refrigerator (b) Condenser

(c) Electric Kettle (d) Boiler furnace
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(50f 8) 1080
ffres ¥ R i gt o s i @ 7
2k k
@ % ® 1
h 2h
(© 2 d
The radius of critical insulation for cylinder is
2k k
@ 7 ® 1
h 2h
© 7 d
7o R FSTRY gL JAferehad Bidi 8 7
(a) dEH (b) zaH
(c) TEid (d) Tafad
Heat transfer rate by conduction is maximum in
(a) solids (b) liquids
(c) gases (d) vacuum

(20) Eﬂ.ﬁ.mﬁ@zﬁmﬁaﬁﬁm%m@m%

2D

(22)

(a) 210 kJ/min (b) 21 kJ/min
(c) 420 kJ/min (d) 105 kJ/min
In S.1. unit, one ton of refrigeration is equal to

(a) 210 kJ/min (b) 21 kJ/min
(c) 420kJ/min (d) 105 kJ/min
fywTeR ToTie S BT & Sefife o it S |

(a) Gt H e I (b) FHEH HE
(c) e # wded HHl (d) STE @

The coefficient of performance is the ratio of the refrigerant effect to the
(a) heatlossin condenser

(b) work done by compressor

(c) enthalpy decrease in compression

(d) All of the above

T -wted = T SEAte T &l @ e

(a) @ (b) T

() wehtE @ urdiEd
Vertical lines on pressure-enthalpy chart show constant

(a) Pressure lines (b) Temperature lines
(c) Enthalpy lines (d) Entropy lines

P.T.O.
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(23) eftas 1 et < SufRrd e st & Frst <t sriwoneft # '

(a) @i (b) el

(c) afsa= (d) YER e
Presence of moisture in a refrigerant affects the working of
(@) Compressor (b) Condenser

(c) Evaporator (d) Expansion valve

(24) STATEEH TG i AR G haterfat e g aienfya 2 2
(a) 22 °C I Sod AT (DBT) & 60% HTifeh AT (RH)
(b) 25°C DBTd 100% RH
(c) 20°CDBTd 75% RH
(d) FHIBE

The human comfort conditions in air-conditioning system are defined by
(@) 22 °C dry bulb temperature (DBT) and 60% relative humidity (RH)
(b) 25°C DBT and 100% RH

(¢) 20°C DBT and 75% RH

(d) None of the above

(25) TH.3TE. 3H1E A ST Treahal H IS 8

(a) J/m?sec (b) J/m?k sec
(¢) W/mk (d) IHH Gt
Unit of thermal conductivity in S.I. units is
(a) J/m?sec (b) J/m?k sec
(c) W/mk (d) All of the above
(26) et five 1 Sestes wifth 3 a1ed w1 fii ) Iewsia Witk 1 I &1 @
(a) Al (b) IcHsiehar
(c) formma (d) STerhdr
The ratio of emissive power of a body to the emissive power of a perfectly black
body is called
(a) absorptivity (b) emissivity
(¢) diffusivity (d) conductivity
(27) & Ferelt Trdu R e i Hier 36 shif<ich A & A Fe1 ¢ S d IS
Hr e
(a) st (b) @t
(c) T (d) 39 H & 13 T

When the thickness of insulation on a pipe exceeds the critical value, the heat
transfer rate

(a) increases (b) decreases

(¢) remains constant (d) None of the above
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(29)

(30)

2. ()

(7 of 8)
(28) 1 TR ) Seasisar FEaH Bidl € —
(a) TawnHE (b) AR
(c) UegHiiam Hisc (d) bl
Following surface has the least emissivity
(a) Smooth glass (b) Plaster
(¢) Aluminium foil (d) Concrete
SeRiE 6 g Feft s 2
(a) FETW (b) ag-de e A T
(c) 3 TEeH | (d) 9 afi |
The knock limit depends upon
(a) the type of fuel used (b)  Air-fuel mixture ratio
(c) ignition advance (d) All of the above
e ST B WG & T (e e
(a) @RI (b) AR
¢ WFEwETEEael (@) T A BT
Increase in compression ratio, ignition delay period
(a) increases (b) reduces
(¢) not affected (d) none of the above
T IR TV ) ST $i |
Define overall heat transfer coefficient.
e deeaia fram =t fafae |

(i)

(ii1)

(iv)

v)

(i1)

Write Stefan Boltzmann's Law.
@%ﬂgﬁﬁéﬂ%%&iﬂqﬁ 3TqERIeA e Sl FHest |
Explain knock rating for S.I. engine fuels.

SraTERe § AR e whfefo S @t |

Explain human comfort in air conditioning.

e S Efie ST bl wReT |

Define highest useful compression ratio.

gﬁﬂmmﬁwmﬁ?ﬁqm@aﬁaﬁimt

Explain with neat sketches, three stages of combustion process in S.L engines.

mﬁmﬁﬂﬁaﬁuﬁﬁml

Write variables affecting detonation.

1080

(1x30)

(2x5)

(6+4)

P.T.O.
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4. () ﬁﬂamém%mﬁmm—a@maﬁaaﬂhaﬁﬁu |
Explain various combustion chambers for C.I. engines with diagrams.
(i) SISt TR H! THLATT |
Explain diesel knock. _ (7+3)

5. mﬂﬁﬁﬁﬁmmmwm%wsﬂﬂaﬁ%@ﬁuﬁgﬁﬁﬁmﬁ%ﬁw

& auE |
How does air pollution occur due to internal combustion engines and which control
measures are used to prevent it ? Explain. (10)

6. (i) et ¥ fore A  aredfaes arsy @dted S5 %1 g ol HifT |
Explain theoretical and actual vapour compression cycle for refrigeration.
(i) =3 wsftaes & v ferfan |
Write properties of a good refrigerant. (6+4)

7. () SAEEeE ¥ Ao & § fafie s fafa |
Explain various applications of air conditioning in automobiles.
(i) I  foIY ZaeT-TTE HI AHEST |

Explain trouble-chart for auto-air conditioning. (6+4)

8. (i) ey i fafie fafer @ avi Hifs |
Explain the various modes of heat transfer.
(i) TTpfeh I FeTgha Hagd H o FHEY |

Differentiate between natural and forced convection. (6+4)

9. o= wftrm feoaforat fafaw -
Write short notes on the following :
(i) wifeen FaTeH 6 HITE |
Critical thickness of insulation.
(ii) <& el & fere e fagr |
Principles of design of combustion chambers.
(i) Taferon St ferawor a3 |

Radiant energy distribution curve. (3+3+4)



