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THERMAL ENGINEERING
Time : Three Hours Maximum Marks : 100

Note : ) Attempt total five questions out of eight.
T 33 H ¥ g 79T g DR
i) Use of steam table and Mollier chart is permitted.
W ¢9dl W AIfoRR 91¢ & wanT Y Al Bl
i) In case of any doubt or dispute, the English version question
should be treated as final.

et off TR & g oruET fare Y FRARY F sk wiwr &
b9 BT JifcH T JRA

1. a) Explainvarious thermodynamic systems with practical examples.
6

SSTAd P Rt 9t @ @EagRe Seexu dfed aussd|

b) Explain the working of Box type solar cooker with neat sketch.
6

SiaT TIZY WoR Fax I PRV Tl FHATA|
c) Define Heat engine, Heat pump and Refrigerator. Also prove that

(COP)yp =1+ (COP)g ¢ 8
TSHT g, ST 9 el WHIRRER t gfeifig K arr &
fag oy
(COP)yp =1+ (COP)g¢

2. a) Write Fourier's law of Heat conduction. 6
ST e P BIRGR Frm a1 fiRad
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b)  Explain construction and working of surface condenser with neat
sketch. 6

mﬁwﬁwwmﬁ%w@l.

¢)  Find the air standard efficiency of Petrol engine whose cylinder
diameter is 20 cm, stroke is 35 cm and clearance volume is
0.002025 m?. Giveny=1.4 8

TP UgIl 977 6T aF A SET ST BIRA, Rt fiduey
R 20 J., T T 35 A, T sr@eprer amgaT 0.002025 1P

g fmmgy=14

3. a) Draw the P-V and T-S diagram for the following process: 6
1)  Isobaric
i)  Isothermal
m) Isentropic
fr=ifoiad wpat & P-V qer T-S s iR
D R
i Eadg
i) wEA

b) Compare Fire tube boiler and Water tube boiler. ' 6

3 AT qA T AferPT qRIER HY ForT HRA|

¢) Find the amount of heat required of 1kg of steam at a pressure
of 1.0 MPa and 27°C in each of the following cases when: 8

)  Steamis wethaving dryness fraction of 0.9

i)  Steamis dry saturated

i)  Steam is superheated, whose temperature is 325°C
Specific heat of steam is Cp=2.093 kl/kg-K.

1 foam. w1y fOriceT ST qT @19 Her: 1.0 MPa @& 27°C 2 oY
=1 fRufoRat & fsart oo Y smmasaesar &t w9
) 9 LD g RSP Ipar siar 0.9 B
i) W9 Y AT AW Bl
iil) WY fT W 2 TAT SHPT AUBT 325°C B
H1q &t fafde w1 C ,=2.093 kJ/kg-K 1
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4. a) Write down Clausius statement and Kelvin-plank statement of

second law of thermodynamics. 6
FSHEMIGD b el a9 & FREe e quT S wlid
He Bl feilRad|

b) Explain the working of Steam turbine with neat sketch. 6
WY SRS T BrfvorTedt B G THH|

c) 1kgofideal gas is heated from 27°C to 150°C. If the value of
R=0.259 kJ/kg-K and Cp/CV = 1.2 for the gas. Find 8
) Cp and C,

1)  Change ininternal energy

i) Change in enthalpy

Tep 3n1gaf 39 I 1 bz, A bt 27°C | 150°C T 7 fha Siwan
21 afq 49 & for’d R = 0.259 ki/kg-K 721 C/C, = 1.2 &, @
1 BRI

) Cp qerm C,

i) oT=IR® FHeil 7 uRac

i) gl A aRadq

5. a) Explain Throttling calorimeter with neat sketch. 6
SR SANHier @1 oo faF 6 TEEar & Gu|
b) Difference between Petrol and Diesel engine. 6
Uglel oI ST $91F # 3R T Hifor)

¢) Afour stroke engine whose piston diameter is 20 cm, length of
stroke is 45 cm and mean effective pressure is7 bar. Engine speed
1s 120 rpm. Engine torque is 180N-m. Find indicated horse
power, break horse power and mechanical efficiency. 8

T IR b oM I fiRes @ 20 99, e & o=
45 9ft. qer Areg Tl g 7 IR 1§99 &Y i 120 Tk wfy
foFie 21 3919 eib 180 <Ig-HIeR B1 Jfua 81eq afaw, sidb 319
AfeT qem i qa@ar s HIR|
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Explain all modes of heat transfer. 6
ST TR B T AR o wHeE

Justify the role of solar energy to reduce consumption of depleting
resources of energy. 6

WRARTIT ol Sdl H @Ud DY D R & oy |R il &
TP B TR |

0.9 kg air is at 225°C expanded according to the law
pV!% = constant and pressure is reduced from 15 bar to 1.5 bar.
Assuming the characteristic gas constant R=0.275 kJ/kg-K and
value of Cp =1.045kJ/kg-K, Find work done by the air, heat
transfer and chance in entropy. 8
0.9 . arg &1 15 aR T AT 225°C A9 F pV 1 25= fRR{F
T gRT 1.5 9R @ 9% TR 5t T &1 9 anafdns i
frrdies R=0.275 kJ/kg-K @21 C ,=1.045 kJ/kg-K, @ arg g1
fobaT TRIT B, FSAT TAHRYT e Tt # aRad = st HiRR)|

Explain working of a two stroke petrol engine with neat sketch
diagram. 6
o fod B WERdl W & ¥ Ugiel 9 df BRIl @Y
T |

Draw a neat sketch of Lancashire boiler and explain its working,
show the direction of flow of water and flue gases. 6

SPITR IR BT T AT A qAT b PRIYome @
Ty, g O gy 6 & S @ e & R

The following data refer to a closed system which undergoes a

Thermodynamics cycle consisting of four processes 8
Process  |Heat transfer (kJ/min.)|Work Transfer(kJ/min.)
1-2 Nil -1000
2-3 40,000 Nil
3-4 -4,000 26000
4-1 -12,000 -1000
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Show that the data is consistent with the First Law of
Thermodynamics and calculate:

)  Netrate of work output in kW
i)  Efficiency of the cycle
i)  Change in internal energy for each process.

Ueh §g I3 St SSRIAD! T5h TR BRI PRal & qAT T§ TR UhH 3
7 8, & i 9 TR Bl

SIfehT | ST TR (kJ/min. | &R TR (kJ/min.)
1-2 Nil -1000
2-3 40,000 Nil
34 -4,000 : 26000
4-1 -12,000 -1000
@R &t I 3ps SHTRAS & Tum T &1 FIT F=e 2
JA T DR |

) wh A P Rl Tl e §
) ©Eh bl ger
i) uAB Ak § amaRe Hot § yRads

8. Write short notes on any five of the following. 4 each
1)  Concept of entropy
i)  Dryness fraction
i) Compounding of steam turbine
iv)  Shell and tube type heat exchanger
v)  Newton's law of heat transfer by convection
vi) Solar water heater

vi) Difference between basic and derived units with examples
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frfied 5 @ el dfg oR g ferafrif farRau
) o $ rfron
i) grsepar i
i) T eRATE B FUREET
v) W@ Td Aferer yeR FeT R
V) OSHT GER & =T @l R
v) SR 9T gler
vil) el P qAUT YT FHILAT H IIEV AT 3R

— TS TR
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