Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IIl EXAMINATION - WINTER 2025

Subject Code: 1336404 Date: 10-12-2025
Subject Name: Fundamental of Thermodynamics and Heat Transfer

Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) Differentiate extensive property and intensive property. 03
(1) Ase2fo21d 210 Po2lo1d il ol dsiad . 03
(b) Explain various modes of Heat Transfer with appropriate example. 04
(c1) Goatl (G131 ofl E)-54€) uea (A Aoy Gelgel 2418 geid) 0%
(¢©) Define system boundary. Classify system boundaries with suitable example. 07
(8) Rized c1Glofl cativul ciull,. €25 o116Z) Gelgel A1) A4, 09
OR
(¢) Differentiate following terms. 07

1. Microscopic property and Macroscopic property
2. Shaft work and Flow work

(8) oA 1A UEl 4R dsIigd duil. 09
1. HigsRsIls oeiud] via AsisiUls oIl
Q. 2se d§ Aal sl u

Q.2 (a) Define (i) Thermal Conductivity (ii) Thermal Resistance (iii) Thermal Conductance 03

(1) v 2411 (i) @aid $558 A2 (i) &id 19U (iii) LA S552otd 03
(b) Derive general energy equation for first law of thermodynamics. 04
(c1) enilsiua@sol ued (G143 HIZ Yotd Mol >t AN, 0¥
(¢©)  Explain how SFEE is applied to Air compressor, Turbine and Nozzle for energy 07
transform.
(8) 2 512, 20ifgfol 24al oA i Gof 2lo4SIH Hie SFEE AHesdl. 09
OR
(a) Define Emissive power and Emissivity for radiant heat transfer also State Stefan 03

Boltzmann’s law of radiation
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Q.3

(1) 202 Bl 2lo2ig2 312 Rafl2fld UiaR 240 AeANA1E] ofl carvul 2410 2419 28] 501

(b)
(o)
(c)

(s)

(@)

A1 otof] 2810t ofl (o143 Auil.
Explain Joule’s experiment for first law of thermodynamics with help of neat sketch.
IS0l [ASAall MU (o14H HI2 YCall MU AIg(A 2418 A3,

In a gas turbine system, air enters with a velocity 200 m/s and enthalpy 6699 KJ/Kg
with steady mass flow rate of 4.5 Kg/sec. Air exits from the system at velocity 150
m/s and enthalpy 5460 KJ/Kg. If 50.4 KJ/Kg heat is wasted into the surrounding.
Find the power developed by the gas turbine.

34 2aiiegfot RA22HHI &A1 200 m/s A21 Hal 6699 KI/Kg Acicy] 2419 4.5 Kg/s ol
[FeR Hi1 UdIe €2 A1 YA &, R2eH Higfl 841 150 m/s A21 Hal 5460 KI/Kg
N0 1] 2119 6i61R oflSA 8. 1 50.4 KI/Kg GdaIoll 4 211Gl Hi &l 81 d
A eaflgal &R Bcus Ad] UIgR N4,

Explain concept of PMM-2 with the help of Kelvin Planck statement.

(1) 3ot Wds ol [RYIotoll HEES) PMM-2 oi] Sodte AHodl,

(b)
(c1)
(c)

(s)

()

Define black body also explain concept of black body.
«As 1] ofl vyl 241U A19 o@s AISlofl [Aeidotl AHA).

A heat engine working on Carnot cycle receives 500 KJ/cycle heat from heat source.
If COP of refrigerator is 0.4 working on same sources, find

(1)Heat rejected by Heat engine

(2) Efficiency of Heat engine

(3) COP of heat pump working on same sources
(4) Work done by Heat engine.

slofle 2A1RISA 18 1Ra A5 8l2 1Yt 500 Kl/cycle ¥2d] €le Aot gle 202lles
Hiel ANA B A 8le 2A2A16S] YA UIAdI 251%222 ofl COP % 0.4 814 dl, N4

() ele ADal g1 IFse ad] Gral

(R) gle AVa ofl siRieidl

(3) A% 2i2185) 4R UlddI 8le Ydall COP
(%) 8l2 AAYa g SIF

OR

Explain importance of Entropy in thermodynamics.

(1) 26 of weailsiua@sai Hecd A,

(b)
(1)

(c)

(s)

Classify Heat Exchangers and explain cross flow type heat exchanger with sketch.

gle AN52A0%2 of Y2AI5201 52 AHal 514 §cll 219U gl2 AsA0%2al AH15(d 219
A+,

State Kelvin-Plank and Clausius statement of the second law of thermodynamics and
show their equivalence with sketch.

YHIsIAARASA oll oflon [G1AH HI2 B[CUol-Ldis AHal sAlA1u2all [A4lal ¥ RIU] 2Hal
dHall dAof] A1 2415(A 218 AHd).
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Q.4 (a) Draw P-V and T-S diagram for...

Q.5

(1)

(b)
(o)
(c)

(s)

(a)
(1)
(b)
(c1)
(©

(s)

(a)
(1)
(b)
(c1)
(©

(s)

()

1) Isothermal process 2) Constant pressure process.

P-V al T-S SIRIIAIH ER),
Q) AH1A1 U UlsA1 ) AYN G111 USRI,

Derive characteristic gas equation PV=mRT.

41y of c12iC1s A1l PV=mRT A,

One Kg. of Air temperature 30 °C and 2.1 m> heated upto 250 °C  at constant
pressure. Find change in Volume, Heat transfer and change in internal energy.

Take Cp = 1.005 KJ/Kg°K, and Cv =0.714 KJ/Kg°K

AsH £0dldf] 8d1o] dIUIol 30 °C 240l SE 2.1 mP 81 AR YN £6113] 250 °C
AN 2R3 529131 1A B dl 89 ofl SE Hi U] FSI2, €12 2loASR al Aidles G
Hi 52812 2N

Cp = 1.005 KJ/Kg°K, 1al Cv = 0.714 KJ/Kg°K
OR

Prove that Cp - Cv=R.
A1[Ad sA 5 Cp-Cv=R.
Explain Boyl’s law and Charl’s law for ideal gas with sketch.

A1EQ1 Y1y HI2 A ol (o4 Al U1 ol (o1 2415/ 2418 A0,

One incompressible tyre has volume of 0.025 m?. Initial pressure and temperature of
air is 3 bar ab. And 25 °C. If pressure is raised upto 7 bar. Find final temperature of
air. Also find mass of air enclosed into tyre.

Take R=0.287 KJ/Kg°K.

s AeleRld 21212 0.025 m? of SE 4R 8. &dio] MIRGIS EGIRI ol dIUHIof
219153 3 bar ab. 2ial 25 °C 8. ¥ &dlg] €611 7 bar A&l 48 & dl &dlg] 2ilda
dlyHIel NN, 2IRIR Hi WA &dlof €01 YR AN

R=0.287 KJ/Kg°K dl.

Explain different process of Diesel cycle using P-V and T-S diagram.
slxd A1Rusd of]l YE1-Y€] USARA P-V 2Hal T-S SIRAIA1H &l Aa4endl.
Explain Reversed Brayton cycle with the help of P-V and T-S diagram.
P-V al T-S siRIA13H{l Heeell A delot As 2Hndl,

An Engine working on Otto cycle, suction pressure 1 bar and pressure at the end of
compression is 14 bar. Calculate (1) Compression ratio (2) Thermal efficiency.

Take y=1.4 for air.

A2l AIR_ASA UR S13 52dl AoMal HI2, 215201 VIR 1 bar AAal $3VRIal ol id MU
14 bar 8. dl (1) 2AsIUal 2N (2) Gl e2ial M.

84l HI2 y=1.4 dl.
OR

Write applications and limitations of air standard cycle.
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(1) A2 221051 A1I5d ofl GUAI Vial HAUTEIRA Guil.
(b) Explain Carnot cycle with the help of P-V and T-S diagram.
(e1) P-v 210 T-S sia12130fl e Slaile As AHwA).

(¢©)  Engine working on diesel cycle, compression ratio (r) is 13:1 and supply of fuel is cut
at 6% of stroke length. Calculate air standard efficiency.

Take y=1.4 for air

(8) Slxa A1uSE U2 SI1H Sl AoWot A2, ASIUot ARNTR (1) 13:1 B 4l 22)s
dollgall 6% A ctadRl Sl alluvdiHi 2419 8. dl ReDaiol] AR 22165S sIFieidl
Aad.

&dl HI2 y=1.4 dl.

*xk
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