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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (NEW) - EXAMINATION - Winter-2024

Subject Code: 1336404 Date: 09-12-2024
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) Explain closed system, open system and isolated system with 03
example.
USLl () SAl»S [ReH, Hluel (AU wal HsA1des (MM GelsWl 03
U1 YHomal.
(b) Explain various modes of Heat Transfer and state Fourier Law for 04
conduction.

©) GML ([AfHY ol el-ogel ued[dud)l duld) wa 5552 HI2 0¥
S1Z1UR o) [y qud).
(c) Differentiate following terms. 07
1. Reversibility and Irreversibility
2. Point function and Path function

(5) <11 ¢2lldd ugl qRel) dsldd qud. 09
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OR
(c) Define system boundary. Classify system boundaries with suitable 07
example.
(5) [Reu o1Gglell cuval quil. £3s IGsl GelsW Al 09
UHodl,

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

usl?2 1) cdlvdl ) () gdg $ss521dle) (i) udd AHdY (i) e o3

55824y

(b) State first law of Thermodynamics and prove Internal energy is a 04
property.

()  UHISIRUAMSUA UM (U1 qUuil e YL(Gd A 3 idRs Gl oF
NRVIVEAR:)

(c) Explain how SFEE is applied to Nozzle, Steam Turbine and Air 07
Compressor for energy transform.

(5) ollnd, WIH 2w (8ol wa AR SINA Ui Gosl 2leUs\H HI2 SFEE 09
U4l
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Differentiate between free convection and forced convection.

§l 5ed52let Wal §1S 5eA 52Ut 42 ofl dlad AU,
Derive general energy equation for first law of thermodynamics.
HISIUA M sUaAL YUY [AAH HIR ¥e16 Aeio] Yot Hord).

In a gas turbine system, air enters with a velocity 100 m/s and
enthalpy 6700 KJ/Kg with steady mass flow rate of 4.5 Kg/sec. Air
exits from the system at velocity 75 m/s and enthalpy 5500 KJ/Kg. If
50.4 KJ/Kg heat is wasted into the surrounding. Find the power
developed by the gas turbine.

Ay 2ul8el (ARRHHL Sdl 100 m/s A2l A 6700 KI/Kg el &)
U 4.5 Kg/s o1l R HIY ydle &2 412 udQl 8. e uiel
&l 75 m/s A1 el 5500 KI/Kg A=) Y18l WslR «{lsA B, o
50.4 KJ/Kg GMlell cdd ¥AGSIIL Hi Ad)l €ld dl Ay euilpet
G121 GAus dl Ul L.

Explain concept of PMM-2 with the help of Kelvin Planck
statement.
3edlel s ol [dtletef] Heeell PMM-2 o1l sete Yuosdl.

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

Sl AsAR o Qs 5 WA 51622 s6l 2oy Sl
W 5220 W15[d U8 HHMAl.

A heat engine receives 1785 KJ/min heat and develops 8.725 KW
power. Find out thermal efficiency and heat rejection rate.

As Sle WeX)el 1785 KImin Sle ANatos] wudiHi »41d 8. d
8.725 KW UldR Vel 53 8 dl Reelefl Gu{lY eeicl wWal Gwl
915 i) €2 2118,

OR
Define 1. Heat Source 2. Entropy 3. Heat Sink
cyu] AU, 9. Sl A 2. W= 3. le s
Define black body also explain concept of black body.
0Qs W15 of| culuel WU U1 0as W1Slefl (cetldstl qHodl.
State Kelvin-Plank and Clausius statement of the second law of
thermodynamics and show their equivalence with sketch.
UISIUAMSY oll oflont (UM HI2 3(Cda-wdis W sel{luyeil
[deilet 2QlIc] 4 AHell ARl A 1AL M15(d 418 Yumdl.

Draw P-V and T-S diagram for, (1) Isentropic process (2) Polytropic
process

P-V sl T-S SIUIAM €IR) (1) H1oA=MLs Ulsdl (2) Ulleluls

ulsul
Explain Gay-Lussac law and Avegadro’s law for ideal gas.

1620 A1y HI2 AYAS ol (1UH W AAIAG) o] (AU AR,
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 5 bar. Find final temperature of air. Also find mass of air
enclosed into tyre.

Take R=0.287 KJ/Kg°K.

A5 WeloAld 2112 0.025 m3 o 5¢ 42U B, &dlof UR(HS LHIl
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Ual dlUHlel MeisH 3 bar ab. el 25 °C 8. %) &dlsf €18l 5 bar
Yl dd B dl edle] vildH dluHlet 2L 21UR Ui & &dls 0
uglolldl.  R=0.287 KJ/Kg°K €.

OR
Proove that Cp - Cv =R.

Allwd sA 5Cp-Ccv=R.
Derive characteristic gas equation PV=mRT.

d1y o @18l AH1 5L PV=mRT Huid).

One Kg. of Air at a temperature of 25 °C and 1 bar pressure is
compressed reversibly and polytropically such that volume becomes
0.5 m3to 0.1 m®. Find Work done and Heat transfer. Take process
index 1.4 and Cv = 0.714 KJ/Kg°K.

AsY £ndluf] 25 °C dluMlel wal 1 bar &leddlol]l &dlsil 0.5 m?
sed 0.1 m 56 Al i Yl Al 144 Wlfg2lusdl d
eullddidi ¥1d 8 dl 2dd skl A Ele 2leas Al AA
69558 1.4 sl &dl HI2 Cv = 0.714 KI/Kg°K @,

Write applications and limitations of air standard cycle.
AR R151S AUIBSE il GUAL el HUlel2) dud).
Explain Dual Combustion cycle with the help of P-V and T-S
diagram.
P-V sl T-S SIAIAIMsA] Heeel SYwE el A1U5E YAl
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.
B2l UIRASE UR SIH Sl Weel HIS, USAL VAR 1 bar W
51210l o1l id VAR 14 bar 8. dl (1) As1Uel QIR (2) G¥{lY
eeldl Qllel.  edl Ul y=1.4 4l.

OR
Explain different process of Diesel cycle using P-V and T-S
diagram.
Slnd Alusd ol gel-yel Ulsdull P-v e T-S SIAIAM 2l
YHodl.
Explain Brayton cycle with the help of P-V and T-S diagram and
state equation for air standard efficiency of Brayton cycle.
Gl YIASE P-V el T-S SIAIAMHeA] Heeef] Yol 24a defl
R wIoSLS sllseldle] YA dul,
Engine working on diesel cycle, compression ratio (r) is 13:1 and
supply of fuel is cut at 7% of stroke length. Calculate air standard
efficiency. Take y=1.4 for air
SINE UIRUSE UR S1H 5cdl WeR)et HI2, AS1UA ARIldR () 13:1 8
ua s dulleell 7% A Hadel siUl «lwWdi +41d 8. dl
Wootell W2 2158 slAedL HNdL.  Sdl HIE y=1.4 &),
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