Seat No./Enrollment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER 3 — EXAMINATION - SUMMER 2026

Subject Code: 1336404 Date: 20/05/2026
Subject Name: Fundamental of Thermodynamics and Heat Transfer

Time: 02:30 PM TO 05:00 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.

Q.1 (a) Explain Thermodynamic properties with their units. 03
A (1) yrlstaa st ofl (QlQu ctagllsdll dHetl AsH WA AHosLAl 03
(b) Explain conduction and radiation modes of Heat Transfer. 04
(@) GuL Qe ol $s53let wal 1A Ut (Al cRldl. 0¥
(c¢) Define system. Classify system and explain with suitable example with sketch. 07
(5) Rred ofl catval dvll. Re of aollsal 53| 200a GelsW ([Ardd ugld 09
Rl Anes Al

AHY]|

OR
(c) Differentiate following terms. 07

1. Point function and Path function
2. Reversibility and Irreversibility

(5) (1A ealdct UEl Rl dslelcd AUl 09
1. WSoe $52el Aol ULl §590l

2. Aadle(@dl ua s3lax{lolll@d)

Q2 (a) Define Emissive power and Emissivity for radiant heat transfer. 03
AR () a2 8le alorts M2 AHla utaR el WAL ol catval sl 03
(b) State first law of Thermodynamics and prove Internal energy is a property. 04
(o) arlstaadPsuoll yur [Aam cull wal A@d A 5 AcdRs Gaf A YUl 0¥

8.
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(¢) 10 Kgair enters into a nozzle with negligible velocity. Its pressure reduces from 400
KPa to 100 KPa during the flow from the nozzle and temperature reduces from 1000
°C to 500 °C during the flow. Find velocity of air at exit. Take y = 1.4, Cp = 1.005
KJ/Kg, Cv=0.72 KJ/Kg, and R =0.287 KJ/Kg.K.

(5) 10 Kg &cl stolet dol A& ABA 1l YdA 8. AUl def eallel 400 KPa ¢l
ddlal 100 KPa ala 8. dl € 2lel dluHlet 1000 °C &l adlal 500 °C Ul
8. dae ol Aol WUl y = 1.4, Cp = 1.005 KJ/Kg, Cv = 0.72 KJ/Kg, and R
= 0.287 KJ/Kg.K Al

AHYq|
OR

(a) Differentiate between free convection and forced convection.

() 5l sodsalot AR F28 sodsAt cARA ol sl AU

(b) Explain Joule’s experiment for first law of thermodynamics with help of neat sketch.
(o) alstaad@suotll yar Ra {2 getoll Yol wigld A Axesdl

(¢) Explain how SFEE is applied to Boiler, Air compressor and Nozzle for energy
transform.

(5) ollvcR, AR SLUUR Wal A Hi Gt 2leuSH HI2 SFEE AHsLAl.

(a) Define 1. Heat Source 2. Entropy 3. Heat Sink

(1) carvaal vl 1. fle AR 2. Al 3. 8le dls

(b) Explain counter flow type heat exchanger with sketch.

(o) 516022 SAl 2l8U 8le WA o Algld W AH .

(c) A heat engine receives 1764 KJ/min heat and develops 8.826 KW power. Find out
thermal efficiency and heat rejection rate.

(5) As &le WAool 1764 KJ/min 8l Aol dUclHl A 8. A 8.826 KW
YldR Uel 83 8 Al Ae2otoll Gu{lad el ol Gl wlscllell €2 2.

AHYq|
OR

(a) State limitations of first law of thermodynamics.

() snlsaa sy ot yur Qade(l Halell aul.

(b) Define black body also explain concept of black body.

(™) oAs gl ol catval Wl A& o@s olslol [Qettaotl AHe Al

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

(5) unlstaa@su ol oflat Aan 12 3EAct-weis wal scllladett @Qutet
gLl Aol dAMotl cAo{l ULAAL wHlA A AUl

(a) Explain specific heat at constant volume and specific heat at constant pressure.
1) wan st (AL Gl e AN eold (Al GuHL AHA AL
(b) Explain Gay-Lussac law and Avegadro’s law for ideal gas.
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(o) aeel aty Hi2 JeyAs ol [am e AAAG oll Aam U A

(©) Airata temperature of 30 °C, 1 bar pressure and 0.5 mS volume is compressed

reversibly and polytropically upto 0.1 m3 volume, then find work done and Heat

transfer.
Take Compression constant 1.4 and Cy, for air 0.713 KJ/Kg-°K.

(5) 30 °c cAtwd A 1 bar eletcioll scltell 0.5 m3 5€Q 0.1 m3 s€ Ul @
Yl Aaflocdl ual VAl enttacidi wa 8. Al udd sl ua éle
2lugR UL sLY et HAALS 1.4 A sall U2 Cy ol BUd 0.713 KI/Kg- °K

Al

AHYq|
OR

(a) Draw P-V and T-S diagram for...
1) Isothermal process 2) Constant volume process.

(&) p-v ual T-S SLALUH EIR,
) wsU A uldal ) wWaAn se ulsal

(b) Derive characteristic gas equation PV=mRT.
() a®y of cel@s wlsel Pv=mRT Aqdl

(©) One incompressible tyre has volume of 0.025 mS. 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.

5) Qs weloald 2tz 0.025 m3 of 5€ UAA B. scllo] YRS 0llll wal
clUHlel BaisA 3 bar ab. el 25 °C V. % clle] EGUQL 5 bar Yl Al &
Al scllo] BAH dluHlet L. 2lAR Hi @A scllef £ URL 2N
R=0.287 KJ/Kg°K .

(a) Write importance of air standard cycle.
(1) AR @518 W5l WIRAL AL,

(b) Explain Brayton cycle with the help of P-V and T-S diagram and state equation for air
standard efficiency of Brayton cycle.

(o) dlalet ALAUSA P-V Al T-S stalHe{l Heedl M A el doll AR
R2losLS stfeaidlaf Yot cdull.

(c¢) Engine working on diesel cycle, compression ratio (r) is 13:1 and supply of fuel is cut
at 8% of stroke length. Calculate air standard efficiency.
Take y=1.4 for air
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(5) Sl AASA UR SIH 5l WAool HI2, USRAet ARNAR (r) 13:1 B Aol RS
dollgell 8% W oAl sIUl sttcltHi wWd 8. Al AeWotoll W WSS
stfeatdl Aadl.
sal M2 y=1.4 Al

AHYq|
OR

(a) Explain different process of Diesel cycle using P-V and T-S diagram.
() slycd wase ol el-y€l ulsal P-v wal T-s stauauH ol aHedl

(b) Explain Dual combustion cycle with the help of P-V and T-S diagram and state
equation for air standard efficiency of Dual combustion cycle.

(0) sy $012AAt ARASA P-V vl T-S st He{l Heel uacl ual dsll
AR oSS slAe el Yot AUl

(¢) An Engine working on Otto cycle, suction pressure 1 bar and pressure at the end of
compression is 13 bar. Calculate 1. Compression ratio 2. Thermal efficiency.
Take y=1.4 for air.

(5) A2l ALAUSEH UR SIH $cll Mool HIS, USsAol YA 1 bar el $1Y el oll
AUd YAR 13 bar B. Al 1. ASRAet [RlwR 2. Gx{lal gatdl Wl
gl HLe y=1.4 Al

skeskskskok
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