Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 3 (NEW) — EXAMINATION - Summer-2025

Subject Code: 4331902

Subject Name: Engineering Thermodynamics

Time: 02:30 PM TO 05:00 PM

Instructions:
Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.
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Classify thermodynamic property and explain Extensive Property and
Intensive Property

ulsiaA s MUl aoflsal 520 w1l RN Ul ua At Nl
Yl

Classify energy and explain both internal energy briefly.

Gostel doflscl 5] waA ol WidRS Glowlad g5HI AHA).

Explain shaft work and flow work with proper sketch and example

2152 A5 W 56] dSel ALY By Wl GelsAA A1 M)

OR

Explain (1) Fixed Boundary (2) Movable Boundary (3) Real Boundary (4)
Imaginary Boundary

a{mcn (1) [il5dd 1ML (2) ¥ AL (3) dldlds AL @) sleulsts
ALHL

Explain Conventional Sign of work, heat and internal energy during exchange
of it with boundary.

AU Uetl (AlAHY e(HYLed s1M, ARH] el WidRS Glostell YRR
Udclal yuomdl.

State the general energy equation.

Al Gl U5 L.

A system receives 180 kJ heat energy at constant volume then reject 200 kJ
heat at constant pressure and 40 kJ work is done on system during constant
pressure. Then system back to original state by adiabatic process. Calculate
adiabatic work. If initial internal energy is 235 kJ then calculate internal
energy at each point.(U2 and U3)

[R122H A QM UR 180 ki G841 Glost Hond & U] Acld €Wl UR 200
kd R4l 15131 Sla B Wl Add ewI8l (MUl (HRH UR 40 kI SIU
sAHi 19 8. ugdl i N [sA2s ulsul gl 4o [Retfdni uledl 2419
8. A[SARS slsfl 2ARId7] 5. %) UIR(C15 WidRS Glosl 235 kI S1U )

¢35 (0{g3 WidRS Glovedl 2AId7 521, (U2 wa U3)

OR
Explain First law of thermodynamic with joule’s Experiment sketch.
o of| YA2lell WU A1 AHISIAA M S Uiy (M Yudl
Fluid is enter into nozzle with velocity 50m/s and enthalpy 3000 kj/kg and
Exit enthalpy is 2700 kj/kg. Neglect the heat loss and find out Exit velocity of
fluid.( USE SFEE of Nozzle)

udlel dlldaHi Aol 5om/s Wl Wel &l 3000 kj/kg ULE £LWd 21 & s
Als5»2 Asuled]l 2700 kjlkg 8. AHsll ofsleleil WAIAQell 5 el
udlelsl welR «flsndlell 4ot M), ( «tl»dsil SFEE <1l GUUlal 53))

Date: 13-05-2025

Total Marks: 70
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In a gas turbine air enter with velocity 220 m/s and enthalpy 5678 kJ/kg with
steady mass flow rate 3.6 Kg/s . Gas exit from the system at 170 m/s and
enthalpy 4560 Kj/Kg. If 54 Kj/ kg heat is wasted into the surrounding find
power developed by the gas turbine.
AY 2w getHi &dl 220 m/s A3l ULQ vial WeI&] 5678 kikg Ule (&R
UHE UALS €2 3.6 Kg/s A1 eluid 1A 8. [Reuuiedl A 170 m/s w4a
W &] 4560 KA/Kg U WEIR <150 8. %) 54 Kj / kg dRH] M 14U L=l
[CRARUL ASEIA B dl A ewlsel gl2L [AsRid uldr 0kl
Explain heat reservoir, heat source and heat sink.
Gu[ AdR , Gl Ald wa €le Ris uuedl.
State the application of second law of thermodynamics.
IsIdA M setl ol [AuHefl GULaL oLl
Explain the specific heat at constant pressure and constant volume with
sketch and Write relation between them.
BY AL Udd 618l A Ucdd AIGH U ALSSH ARM| AU el dHeil
o] Aoit Gud].

OR
Define the COP of heat pump and COP of refrigerator with formula.
€l Uuetl A1) ua As%322011 Al 3y 1419 cyvALd S,
State the kelvin plank statement and Clausius statement.
3[Calol Wos 22N ol Sl (AU R eHe2 %Rl
Explain constant volume process with P-V and T-S diagram and also derive
formula for work, heat and internal energy.
P-V el T-S SIAIAM UL Udd dleyH U5l AHmc) 44a 51, 21 w4
AidRs Gl HIR YA ugL Aad)
If an ideal gas temperature is 300 and pressure 2.0 bar and volume 0.15 m3. If
this gas is compressed to 8.5 bar and volume rise to 0.08 m3 than what is final
temperature of gas.
) w1620 A4 dlUHlel 300C W M8 2.0 W12 e dlegH 0.15 m3 B. %)
LAY 8.5 GIR Yl USRI sAIMI #1d WA dIRJH 0.08 m3 Yl 48 B
ol AAetl 2 dH diuHlet 2Lt
Differentiate process and cycle.
U5 el Usel AEI ULS).
State the (1) Boyle’s law (2) Charle’s law (3) Gay-lussac law
(1) slUdedl SIAEL (2) Uldedl SIAEL (3) AGuLs SIAE) ¥ LLd)

OR
Draw P-V and T-S Diagram for (1) Isobaric process (2) Adiabatic Process.
1) WIOANARS Ulsul (2) N(SULARS UlsUL UL P-V el T-S SIUIAMH
el
Detail classification of cycle.
Ao (AoldalR ads?l.
2 Kg gas enclosed in a closed vessel is heated from 2 bar to 5 bar. The initial
temperature of gas is . Find out (1) Final temperature (2) change in internal
enerTake Cv =0.72 Kj/Kg K
ot AR 2 (56) A 2 1Refl 5 IR Yl M S 11D 8. 4]
UIR(MS dlunlel 270C 8. M) (1) dildH dluHlet (2) widRs Gdui
$812° Cv = 0.72 Kj/Kg K
Draw P-V and T-S Diagram of Diesel Cylce.
SloAE AIUE o] P-V 4 T-S SIALAIH €lR1.
State the general assumption for deriving air standard efficiency.
Sl UHLIBLeLd slietHdl Audd] Hizeil Al 1R s L.
In otto cycle engine clearance volume is 30 % of swept volume. Find air
standard efficiency.
2] UlAsAU] W[l [squ dlyH QA dlUedl 30% 8. edl
uHLRIeYd slietHdl 20d).
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OR
Compare the Otto cycle and diesel cycle on the basis of fuel used , speed,
compression ratio and application.
WAARL UL RIS SIHNAA R 2l GUALBLAL ol 4lER
121U USE ol Slohel UIUSE ol AW IHEIL 520,
State the limitation of Brayton cycle.
@2l Ysefl Hulel lld).
In diesel engine compression ratio is 16, pressure and temperature in
beginning of the compression stroke are 1 bar and 20 °C respectively and the
maximum temperature of the cycle is 1430 °C Find the thermal efficiency of
the cycle.
Sl W[t 51321t AL 16 B, 51Ul 21Seil A AU L1
Ul dlUHlel MefsH 1 6lR wel 20 °C & Wl Uss] H&dH dlUHlel 1430 °C
B Usell avd slAetHdl 2.
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