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THERMAL ENGINEERING
Friftr o Yder) [orfmam 3% : 30
Time allowed : ¥ Hour] [Maxiraum Marks : 30

W ()« avT b v qRE Tl SEFE
Note : All Questions are compulsory and each question is of I mark.

Gi) T ara F s g 2 Py F siash srpEr d o &
Only English version is valid in case of difference in both the languages.

1. CE WY Qe € 1. Adiabatic process is related to -
(a) w=aA () Close system
(b) gwwA (b) Open system
() facfma= (c) Isolated system
(d) sEgaraw (d) Semi closed system
2. ol = e - 2. Not a part of thermodynamic system -
(a) Rhw (@ Boundary
(b) wiEw - (b) Surroundings
(c) omyu (¢©) Momentum
(d) IWFdS TR (d) None of these

P.T.O.
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3. e PRt one & - 3. Intensive property is -
(a) & (p) (a) Density (p)
(b) (V) () Volume (V)
(c) U (S) {(c) Entropy (S)
(d) =R (H) (d) Enthalpy (H)
4 SR EEaaRE? 4. Which relation is correct ?
(@ H=U+pV (a H=U+pV
) pv=H+U () pv=H+U
(¢) U=H+pV () U=H+pV
@ =BH‘7 @ U= -:iv
5. dmawfEmt- Boyle’s law is -
(@ PV=C (a) PV=C
®) P,V,=P,V, b PV, =PV,
(@ PVaC © PVaC
(d) IR ah (d) Allofabove

6. wEEeA & fog o A ferid (R) 7 6. Value of characteristic gas constant

| & - (R) for Hydrogen gas is -
(a) 0.287klkgK (a) 0.287klkgK
() 4.000klkgK (b) 4.000ki/kgK
(© 0292kikgK (¢) 0292klkgK

(d) 2.369klkgK (d) 2369kikgK
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7.

10.

Cp, Cy IR AT T M ¥
(@ Cpt Cy=R

® Cp—R=Cy
() —f{_ch

d 7= Cv

ey 1 e
(a) PMM-I = sramE ¥ |

(b) I EFE R oy ¥ Rafra e
T waal |

(¢) e I
(d) IR AR B>

ST & Y P et ¥
(a) G

(b) AR T

(c) s A=

(@) s ed

THaTE T ¥ T -

(a) STEE B

(b) et

(c) Svafa warE W
(d) ariiadt yaE H T

3

10.

2086
Correct relation in Cp, Cy, and R is

@ Cp+Cy=R
®) Cp-R=Cy

C

© R=Ce
C
{d) EP' = Cv

First law of “Thermodynamics’ is

(a) Construction of PMM-I is
impossible

(b) Heat and work can be mutually
interchange

(c) Both of above

(d) None of above

Zeroth law of thermodynamics shows
{(a) Thermal Equilibrium

() Chemical Equilibrium

(c) Physical Equilibrium

(d) Allof above

Isothermal process is a
(a) Non-flow process
(b) Flow process

(¢) Steady flow process

(d) Steady flow energy process
P.T.O.
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11, S weew o form T vl & 11. Work done in a throttling process is
@@ W=PV,-P,V, (@ W=PV,-P,V,
P,V,-P,V, BV, RV,
(b) W= y— 1 (b) W= Y- 1
| w—PVJ(ﬁ] ( W"PVI[&]
(c) TRy, ) B AN
@ = d Zero
12, it 2% s o B s 12. Internal energy of gases is depend
upon
(@ =
(a) Pressure
(b)y A
(b) Volume
{c} =™
(c) Density
{(d) amm=
{(d) Temperature
13. T
Rl 13. Entropyisa
(@ o (a} path function
(b) Fgwe {b) point function
(c) WFH & (c) process function
(d) fafee oo (d) specific function
14, Foamtaet ® g frm & 14. Second law of thermodynamics is
(a8 AQ, =AW +AQ, (@) AQ,=AW+AQ,
(b) AW =AQ, +AQ, ®) AW=AQ, +AQ,
(© AQ,=AQ, +AW | (&) AQ,=AQ, + AW
AQ, AQ
d AW=—71 =—
@ 30, @ AW=o
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15. FFle TH F amdig gern < A 15. Thermal efficiency of a Carnot cycle
is given as :
T,-T,
(a) n= Tl T] __Tz
(@ n= T,
T,-T,
b) n= T, _"[‘2_'[‘1
(b) n= Tl
T,-T
© n=—7— T,-T,
2 &) n=
T,
(d) n=T2MTl T,-T
T, @ n= 2T2 H
16.  forelt = it a3 < e 16. The relative efficiency of a cycle is
Nue given as
@ M= ]
ac
(a) Tlm|=;‘;
N
®) My =E; -
Nin
c 1-—
( ) n[el Tlac
Nac
Gy Neel = -
Nin _ ..ni
) @ npy=1-7

Where 1, = Relative efficiency

N, = Actual efficiency

Mg, = Thermal efficiency
P.T.O.
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17. COP,, 3 COP & waa ¥

18.

19,

(a)
(b)
(©}
@

COP, +COP, =1
COP, +1=COP
COP, , — COP, =

COP, + COP, ;=2

feer 3Tl T 3 forg wgielt o uftee @

(a)

(b)

(c)

@

AS=C, M (

s-cyuf)
-yl
s-v[)
)

<

)
N

g

W W I R —

(@
®)
©
@

en 8§ IR T 8
aratE G A dRad A &
TR @ | whEds 8
el ¥ aiter g T |

20. Y T W9 F Gt @it

(a)
®)

(©)

@

b, =he+he,

hg;

il

i FIF

by

©

17.

8.

19,

20.

2086

Relation between C()Php and COP

is

(a)
(b)
(©
(d)

COP,, + COP, =1
COP,, +1=COP ¢
COP,,, - COP =1
COP,, + COP, =2

Change in entropy for constant
pressure process is

(a)

(b)

©

d

AS =Cp n —}
(T,
AS'-=Cp n T,

(VIJ
AS=C_ |
p\V,

_ (Pz)
AS=C_Inlg
AP

Pure substance means

(a)
®)

(c)

Gy

cannot change its phase

cannot change in chemical
formula

can be change in its chemical
formula

can be change in its phase

Enthalpy of dry saturated steam is

(a)
(b)

©

(d

h, =h+he,

h
hfg

he,

hhf
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21.

22.

23.

24,

25.

e SRYoR T &
(a) HIHE FTEEH

(b) S aEeR

(c) TacmEE TR
() ~GER 9o

T B TF AR &
(a) WMRUTYN

(b) e

() M FTHT
(d) T e YIE

et e & TR W e 35H &1
FriteRTor g &

(@) M=

(b) &ftsT &

(c) FAMRI
(d) ¥ d =

fedt sqsd® o o viW Q% SH-ar
g

() TEF
(b) TwieT w
(©) vEUEF
@ =Ew

A T wRTga
(a) o 01 5T
(b) TP T & R
(c) E¥EeH & T

(d) ¥ QB

(7

21.

22.

23.

24,

25.

2086

Not a boiler

(a) Cochran boiler

(b) Locomotive boiler
(¢) Wilcox boiler

(d) Nestler boiler

One mounting of a boiler is
(a) Feed pump

(b} Superheater

(¢c) Steam injector

(d) Water level indicator

Not a classification of internal
combustion engine according to
cylinder arrangement

(a) V-engine

(b) Horizontal engine
(c) Vertical engine
(d} None of these

In a four stroke engine, which is a
power stroke

(a) Suction stroke

(b) Compression stroke
(¢) Expansion stroke
(d) Exhaust stroke

In a petrol engine combustion of fuel
is done by

(a) Fuel injector
(b) Spark plug
(c) Auto ignition
(d) None of these
P.T.O.
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26.

27

28.

29.

30.

STt o & arfufrdaor i -
(a) wE-TH
(b) TS
(c) TR
(d) ¥

S T T TR 1 T YR
(a) SR ¥R

(b) @i ¥fic

(c) wmiEER ¥

(d) =HiRE I

T wew fafy o ol & SR
T ot & 2

(a) FoRAAR W
(b) = TEw
(c) vy G
(d) T EREE

g WifEET 1 I AL fopr e &
(a) THTERTH

(b) FRE T

(¢) v

@ o

aguR W Tl @ A ¥
(a) Tl

(b) T SRR T

(c) R nferarer afea

(d) g F &R AR

®)

26.

27.

28.

29.

30.

2086
Governing in a diesel engine is -
{a) Hit and Miss
(b) Quantitative
(¢) Qualitative

(d) Combination

A type of water cooling in a intemal
combustion engine is -

(a) Thermodynamic cooling
(b} Thermal cooling

(c) Thermo syphon cooling
(d) Thermostat cooling

Which lubrication method is not
included in gravity system ?

(a) Canoiling

(b) Wick lubricator

(c) Sight feed lubrication
(d) Ring lubrication

Air compressors are not used in
(a) Gas turbine

(b) Internal combustion engine
(c) Water meter

(d) Spray painting

Advantage of multistage compressor
is

{a) Low power consumption
(b) Low volumetric efficiency
(c) Heavy fly wheel

(d) More leakage of air



MP204/MR204 RollNo.: ...........

Fraifia wag . diw)
Time allowed : Three Hours]

Tz

Note :

1. @@

(i)

(iii)

(iv)

v)

2. )

(i)

2016
THERMAL ENGINEERING

PART-H

() werr pvd Afyard & vig o @ et uhe & gwraifad o

-----------

[arftream 3w - 70
[Maximum Marks : 70

Question No. 1 is compulsory, answer any five questions from the remaining.

(ii) TEF AT F q T P FHAR O §T & T

Solve all parts of a question consecutively together.

(iii) AEF T F T 9T G TR FT |

Start each question on a fresh page.

(iv) 3T arrst F s @14 @ Rl o i srqare @t wrr &
Only English version is valid in case of difference in both the languages.

S A7 & fow wnfors gt fafar |
Write down the characteristic equation for a perfect gas.

g =t fafee o swar #t fnfya wifve s o e fafae |
Define specific heat capacity of gas & write its unit.

STt g wianfsa Feamfast @1 waw fram fafa o
Write down first law of thermodynamics stated by Joule.

s o ot wemeT |
Explain dryness fraction.

T AT ARG | FHAI T T F 79 Fen o g fetflgw

Show Carnot cycle on P-V diagram & write formulae for its efficiency.

TG i U2iet T B (9 T FRT0TE! HSEY |
Sketch a four stroke petrol engine and explain its working.

T T ¥ A savas aiterstt s g 98 |
List the necessary mounting for a boiler.

o

(2%5)

(3+4)
P.T.O.
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3.

@

(i)

®

(i)

(i)

o

(1)

@wmmﬁﬁa%muﬁwmmmaﬁmmm
G PV = constant % FTAR & |

Derive an expression for work done per cycle for a single stage reciprocaiing air
compressor when compression follows PV™ = constant.

e & 3 fofae
Write down puzposes of lubrication. (8+4)

STt $9 W A TR &g YA wRid I |

Derive an expression for air standard efficiency of Diesel engine.

e oo 5 1 e A 15 1% | TreRoT S 70 1 ¥ 1 e F e
2 & QIH HEE: 1 bar T4 27 °C ¥ 1 3 98001 H AR I 3.5 bar &, Tl ¥ &
e YA T 5 AR F SE K R

The compression ratio of a diesel cycle is 15 : 1 and the expansion ratio is 7 : 1.
The pressure and temperature before compression are 1 bar and 27 °C
respectively. If the pressure after expansion is 3.5 bar find the maximum
temperature of cycle and air standard efficiency of the cycle. (6+6)

Aferer THYeT 1 Ty TR FRTUIEA TS |
Draw diagram of zenith carburattor and explain its working.

o A & RIS I, SAEAA F A FE: 12 bar, 0.5 m3ar 400°C ¥ 1

py13 = i fraw & et fea s & Frad vee s s 2md R AL |

¥ 1 ZEET, AN TS § P B T HAT |

R =0.287 kkgK

The initial pressure, volume and temperature of a gas is 12 bar, 0.5 m? and
400 °C. The gas is expanded by law pV13 = constant, the final volume becomes

2 m?. Find the mass of gas, final pressure of gas and work done.

Take R = 0.287 ki/kg K (6+6)

ot S v T ERT SdEA 5 R aob W T A o e TR |
Describe the method of determining the brake power of internal combustion
Engine by using Prony’s brake power meter.

20 REUT 5T I St 40 °C W ¥ 20 bar TR T W 300 oC A ¥ ufefda ¥ ¥
ST S &) IO SIRAT T S S T BT |

e o fafre Fsn gEa =42 k/Akg K

a g % fAg C ) = 2.09 Ki/kgK & |

20 kg water is at 40 °C, for converting it into steam of 300 °C at 20 bar constant
pressure, calculate heat required and the volume of steam.

Specific heat capacity of water = 42klkg K

For steam C, = 2.09 kl/kg K. (6+6)
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7.

G) ST ag R e S S qerT S |
Differentiate two stroke and four stroke I.C. Engines.

(i) F T OE I T F T ¥ g et naaie st fpe g
In testing a four stroke diesel engine following results are observed :

O N = W FAE ~20 mm

Mean height of indicator diagram — 20 mm

HAH! qE — 27 kN/m3/mm,
Spring No. — 27 kN/m?/mm,
fsiveT @ € A -0.015 m>.
Stroke volume of cylinder ~0.015m>.

5 T ~ 400 rpm,
Speed of engine — 400 rpm,

TR S W — 760N
Effective load on brake —~760N

et w9 B -0.7m.
Effective radius of brake -0.7m.

o &) i v, S wifkT 9 it et R S )
Calculate Indicated Power, Brake power and Mechanical efficiency of Engine. (6+6)

forwer 9T Wity feorfor feffi
Write short notes on following :
() =g wife ¥ srRelia
Inter-cooling in air-compressor
(i) =R I
Boiler Accessories (6+6)
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