Roll No:-
(Sem - 1V) Diploma Exam 2024 (Even)
(Mechanical Engg.) (Theory)
[Time: 3 Hours] Thermal Engineering ( 1625404 ) [Full. Marks: 70]

- All questions are compulsory. (‘v'ﬂ-ﬁ Uy et % )
~ Marks are mentioned on the right side of each question. (3f® It U & a5 3R Sifead &Y )

Group (A) (YU -¥)

Q.1 Answer all questions as directed. (2x10=20) | Marks | CO | BL
Tt ydf & IW o)
a) The properties of steam include and 2 - |2
(Dryness Fraction/Specific Volume/Superheated Steam/Saturated Steam)
uIg % O o AR e B

(b T/ ARy emgde/fiewn wiu/dqw W)

b) The Zeroth Law of Thermodynamics is NOT related to thermal equilibrium. (True/False) 2 - |2

SHfae! & T e adg Igeq ¥ SEfia 6 31 (T o)

c) and are types of gas turbines. 2 - 2
(Open Cycle/Closed Cycle/Steam Turbine/Water Turbine)

C 9

19 caigd & UPR g

(Gl Th/ U9 TSisA/dg dah/ oA calg)

d) Match the following: 2 - |2
1. Brayton Cycle a. Used in gas turbine engines
2. Carnot Cycle b. Theoretical maximum efficiency of a heat engine
3. Rankine Cycle c. Used in steam power plants

fafafad &1 fBam &1

1. Scd I 2. 19 cafgd oAl o Ugad
2. PHic % b. ST 5H & Jgifad Sfman e
3. X T c. M foorelt ¥ & wgad

e) and are components of a steam power plant. 2 - 1

(Economiser/Air Pre-heater/Compressor/Combustion Chamber)
4 fagga 93 & 9w gl
(FPHHRSR/AUS -G Jd /HUMR &g e )

f) The efficiency of an Otto cycle is lower than that of a Diesel cycle for the same 2 - 1
compression ratio. (True/False)

leku Tdtes U & iU T Sifel T &) Tl Uh Sfoid dh @1 JaT
¥ ®H B 8l (3T/Id)

0) Fourier's Law of heat conduction relates the heat flux to the temperature gradient. 2 - 1
(True/False)

I A BT BRIR & o9 I ydig 1 d99H e I Sisdr gl
(I /Jd)
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h) According to the Second Law of Thermodynamics, heat cannot spontaneously flow from a

)

Q.2

Q.3

Q.4

Q.5

Q.6

colder body to a hotter body. (True/False)

SUMAPH! & gk 9 & SR, S WiHIfdd 0 ¥ ds s ¥ ™
fis # 3R T8I 98 IHhall (T/TA)

The term refers to the amount of heat required to convert a unit mass of liquid
into vapor without a temperature change.
(Latent Heat/Specific Heat/Sensible Heat/Superheat)

39 ST Pt AET DI Yafdd Bar § ol digHE uRddd & fae
T 3hls SodqH &) o & gead & Ry smawgs gt 2l
(T /Ry w1 /ddg=ita S /3dfaswr )

Match the following:

1. Isothermal Process a. No heat exchange

2. Adiabatic Process b. Temperature remains constant

3. Isochoric Process c. Volume remains constant
fAafafad &1 fam &

1. gHAdE wfdar a. AUAA RR | 8

2. TGS Ufehar b. P13 S A T8t

3. gHIMGAMS uigan c. 3Maad fRR TEar 8

Group (B) (gtr-aﬂ)

Answer all five questions. (FHT U usl F I ) 4x5=20
Define specific volume and write its importance in thermodynamics.

ORIy smas &1 aRHINd & YT SSHRTAeT H 96T Agd fad|
OR (37YdT)

Explain entropy and its significance in the second law of thermodynamics.

Uit & THIsy SR SIS & gar Fog o $8d d8d & Jasul

Differentiate between closed system and open system. (At least four)
§g Jumel SR el UMl & S SR §d1sUl (@9 I HH IR)
OR (31Yd)

Describe the function of a steam condenser in a power plant.

& faggd W3 ® HIU Joe & P b1 quiF B

Discuss the working principle of a fire-tube boiler.

BRRCYd IR & ® RGd W Fd Hel-
OR (37dT)

Explain the construction and working of a water-tube boiler.

dTe’egd SR Bl AT 3R B Bl USRI -

Differentiate between impulse and reaction turbines. (At least four)

AT 3R SHUTHAT caigl & dd SR Iy |(@H W HH IR)
OR (31¥dT)

Draw P-V and T-S diagram of Brayton cycle and indicate various process.

ST TP P p-v ddl T-s IRG WU IR AT upAl B 3T Fifom|

Describe the working of a centrifugal compressor.

FCUARS HUR P B BT U B
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Q.7

ok:

Q.9

Q.10

Q.11

OR (31Ydm)

Explain the function of an economiser in a steam power plant.

& YT fagga 99 & SHPHERR & &1 &I FHIR|

Group (C) (gtr-%ﬁ)

Answer all five questions. (YW ara 7 F IR < |) 6x5=30
Draw the P-V and T-S diagrams for the Otto cycle and explain each stages.
ST TH & AU p-v 3R T-5 3RW FARY 3R TS TRUI &I JHSEU|

OR (31Ydn)
A steam power plant operates on the Rankine cycle with a turbine inlet pressure of 3 MPa
and a condenser pressure of 50 kPa. Determine the thermal efficiency of the cycle
assuming ideal conditions.

% YU faggd WA 3T & caigd $dc qad iR 50 HUlT & Hod
I & U PT T% W PR FRal ¢l MR IR &I IFd gU I
B SHY el FuiRd &)

Find the expression for the work done in an isothermal process for an ideal gas.

exl T & fau gHard ufkar & feu W R dk I9E J1d Sif|
OR (31Yd)

The reciprocating air compressor has a stroke length of 0.5 m and a cylinder diameter of

0.1 m. Calculate the piston displacement and volumetric efficiency if the compressor

delivers 0.06 m3/min of free air at 10 bar.

YAl ] UM BT T dalg 0.5 Hier iR Ridisx & 0.1 R g1 afe
HUWR 109R W 0.06 /e &1 gaa arg faalkd o=ar g, @ e fawimm=
IR I &l P TOAT BRI

Explain the different modes of heat transfer and give examples of each.

S R0l & AT UHRI B AT 3R TS & Iarevul diforg|
OR (31Yd)

Differentiate between conduction and convection with suitable examples.

SUgad IaMER0l & WY 9 3R Hded & g 3R §dgy|

Explain the working principle of a solar power plant.
IR w7 & o1l Rigid & qagmsul
OR (31Yd)

Describe the construction and working of a biodiesel power plant.

TS fed TOF P TGAT 3R B BT quia HI |

Discuss the significance of the Rankine cycle in steam power plants.
Y Yfad 8= T X 9 & d8d W 9l B
OR (31Yd)

Explain the principles and working of a combined cycle power plant.

Tgad I Wad 997 & KRGl iR & & Iussul
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