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B.Tech./B.Tech. (Working Professional) III Semester

Examination, June 2025
Grading System (GS) / Working Professional

Thermodynamics

Time : Three Hours
Maximum Marks : 70
Note: i) Attempt any five questions.

firg1 uTe weAl = 7 B
ii) All questions carry equal marks.
it 9eT B WA 3 Bl
iii)In case of any doubt or dispute the English version
question should be treated as final.
freft 2t v o Wy aruar faarg B Ry F sieft s
& geT @ SifdH T AR
1. a) Discuss Clausius inequality and its role in defining the
second law of thermodynamics. 7
Feftoms sl 3 SEiad! & gas o @t afeafia
T 4§ gud e e wal &)

b) The specific heat capacity of the system during a certain
process is given by C,, = (0.4 + 0.004 T) kJ/kg°C. If the
mass of the gas is 6 kg and its temperature changes from
25°C 1o 125°C find : 7

i) Heattransferred
ii) Mean specific heat of the gas
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) Riftwe vfvm & Sk Rea H Rt e wiftan
Cp=(0.4+ 0,004 T)KJkg*C Tm1 @ wrelt @1 aR v am
CERTE 6 ke € 3R 0T AR 25°C § 125°C G Faadl
2, & s @

i) TEaia S

ii) & aitga Qe s

2. a) Define the Carnot cvele and its importance in

thermodynamic efficiency. Also compare the cﬂ'clmclﬂs
of Camot, Otto, Diesel and Dual cycles.

FrTe oF @ tRafia ok Tl e o mﬂs
Hged @ Al W™ @ e, AR, e ok 3o o
& gaarat H gern HY

b) A domestic food refrigerator maintains a temperature of
-=12°C. The ambient air temperature is 35°C. If heat lcaks
into the freezer at the continuous rate of 2 kl/s determine
the least power necessary to pump this heat out
continuously. 7
TH Tie], W YRNeR —12°C & A9 &91Y 3@ B
Tfedsr arg &1 a9 35°C 1 AR 2 ks P PR ® |
B 3 7o Fie 2id @, & 33 i A oaR TR P
& fom seras =gFaw uida fFutfia v

3. a) Explain the concept of pure substance and its phases in

thermodynamics. Also discuss the formation of steam and
its thermodynamic properties. 7
SIS J 352 vard 3R TE w0l A SEURET &Y THEEN
1 & A sk I F=mirh e o 6 aut Hitm

b) A rigid vessel of volume 0.86 m? contains | kg of steam
at a pressure of 2 bar, Evaluate the specific volume,
temperature, dryness fraction, internal energy, enthalpy
and entropy of steam. 7
0.86 m? ST I T §g 907 3 2 R TE OR 1 kg T &1
wu # fafee stoas aEE s yiaRe ot

wded) i epidt @ geaiea
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4. a)

b)

b)

31

Discuss the PVT rclationship in mixtures of ideal gascs
and its impontance. 7
a3t i & fasor & pvT Wy 3R 7w Tre w gt o
A reversible power cycle is used to drive a reversible heat
pump cycle. The power cycle takes in Q, heat units at T,
and rejects Q, at T,. The heat pump abstracts Q, fromthe
sinkat T, am:r discﬁargcs Q, at T,. Develop an expression
for the ratio Q/Q, in terms nfl.l‘-nr. four temperatures. 7
& wivad o s ot Ivam wiedl a W e A TeR B
fory R e &1 oifdit w2 T, W Q, o g @ e wwen
2 3R T, W Q, P PR e 81 a9 W T, R & }
Q, 7 faeweran § 3R T, W Q, o vt awen &1 = et
& st § QQ, ¥ 3T o v i Rrasfiva 7

Describe the internal energy, enthalpy and specific heat
of gas mixtures. Also explain the significance of Mollier
charts in thermodynamic analysis. 7
i oot & arfafes S, wiedt aiiz Rifie ot o ook
| e e § it i & nge 2 ff weem
A sample of gasoline has a composition by mass of 85.5%
carbon and 14.5% hydrogen. When the gasoline is burned
in oxygen, it produces carbon dioxide and water. 7
i) Write a balanced chemical equation for the
combustion of gasoline (assume octane, (C,H,,), as
the representative compound).
ii) If 500 grams of gasoline are burned, calculate the
mass of oxygen required for complete combustion.

iiefts & oo T A gere & e W 85.5% o ok

14.5% FEgIo= 81 9w dref o sfeos 8 sy wman

2, a1 78 & sgafEaEge ot ot a9 &)

i) Tels & zg & for o wgfea vwmafe wfteor
ford (wfafaflr diftes & w7 3w, (CH,,) T3 #)

i) afX 500 3 HReh Seman @ 2, @ oof 2e &
ALY e & gegarT & TU=ET H
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6. a)

b)

b)

b)

(4]

Discuss the actual and theoretical combustion processes
and their impact on engine performance. 7

gr=ifds R Sife g ufsnal ok o & wer
Fh W w9t @

Analyze the enthalpy of formation and reaction in
thermodynamic systems. 7
wemfas yonfort 3 Bafor @ wfafsn & =ish =
faeeio o)

Draw the T-s diagram for water showing the different
regions i.c. wet region, dry saturated steam region,
compressed liquid region etc. 7
% 4% 3R @ T g T-s A W)

Discuss the measurement and significance of dryness
fraction in steam engineering. 7

g gt § qeear st & A 3R A . Tat )

A piston-cylinder device contains 0.5 kg of nitrogen gas
at 250 kPa and 300 K. The gas expands isothermally toa
final pressure of 100 kPa. Calculate the work done by the

gas during this process. 7
ue faee - fReie fRargy # 250 kPa 3R 300K W 0.5kg
argetard 1 81 1 100 kPa & sifan Zam oo gaard s
F thareh B g wfn & dvm i g e e el Y oran

Lol
Write the expressions of efficiency of Otto and diesel

cycles. 7
3T 3R de Tl ) garar f sl fafaw

YT L
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