Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (OLD) — EXAMINATION — Winter-2025

Subject Code: 3331902 Date: 06-12-2025
Subject Name: THERMODYNAMICS
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.
Q.1 Answer any seven out of ten, &21H {2l S1&URL Aldell cled AU, 14
1.  Explain compression ratio.
L ASIY RITR Y%Al
2. List types of system.
R [RMai usRel ulel.
3. Define entropy and write its unit in S.I. system.
3. Wl cyul[Ad 520 el defl W54 S.IL [RHeUU] dul
4.  Mention steady flow energy Equation.
¥, [RaUR &l Ulsd qulsel qudl.
5.  Represent isothermal process on P-V and T-S diagram.
U, P-V U T-S 31s(d U wislaHd ulsale 29 5
6.  Write statement of Boyle’s law and Charle’s law.
€. OOl (UM W AL ed) [AUH quil,
7. Write four example of irreversible process.
9. Gdaldl o sld ddl ulsile] YR GelEeL du).
8.  State application of Diesel cycle.
¢ [S»HE ULy Sele] GUALdL wBLldl,
9.  Write equation of COP for reversed brayton cycle.
€. Add B2l Ulosd HI2 fluUle] uHlsL dul,
10. Define Thermodynamic cycle and Mechanical cycle.
0.  YUISIUAMS USs WA UI[AS UsA AU 52,
Q.2 (@) Define thermodynamic boundaries with example. 03
usl.?2 ()  Udlsioa s AU GeleRlell Hegell o). 03
OR
(@ Explain how SFEE is applied to Nozzle. 03
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Derive expression of work done during isentropic process.

A IA2WLS U5l e MUl U S1d U2 AH]L 5L 14,

OR
Explain universal gas constant (Ru).

Y (eiddd Ay WAN(S (Ru) YHldl.
Prove that internal energy is a point function.

UllAd 55 WidRS Alsd A ULHe §521e1 8?

OR
Explain first law of thermodynamics with help of joule’s experiment.

o€l UL1Le] AHISIBe (5ol U6 (stuH yHd).

In a gas turbine, air enters with velocity 220 m/s and enthalpy 6699 KJ/Kg
with steady mass flow rate of 4.5 Kg/Sec. Gas exits from the system at
velocity 150 m/s and enthalpy 5460 KJ/Kg. If 50.4 KJ/Kg heat is wasted into
the surroundings, find power developed by the gas turbine.

A5 Y 264[Betsfl S0l A1U| 4.5 Kg/Sec <l £ 220 m/s A2Le]l 6699
KJ/Kg Aaladldioll edl elwd 2y 8. 2odleysiuiell tslR «lsndl Ayl
421 150 m/s sl A1) 5460 KI/Kg . %\ ddldRIH| 50.4KI/Kg <il €2

Sl2 Y Ud) 1U dl AU 2w lvetell Geusi Ud) uld ).

OR
1 kg. of gas enclosed in a closed vessel heated from 2 bar to 5 bar. The initial
temperature of gas is 27°C. Find 1] final temperature 2] change in internal
energy. Take Cy =0.72 KJ/Kg K.

1 5%) diyeli el ot dIAQIHI 2 bar &l 5 bar 18l Y&l 21U s
14 B. dIYs] Aeudlde] dlUHlsl 27°C & dl A8l 9] dige] 24 [dH
dAluHlel ] Mid[Rs AlSdui Udl 5812. Cy=0.72 KI/Kg K €.

Derive characteristics equation for ideal gas.

B leol dly HIRe dlel(BLs A+l s Alled 52,

OR
Draw P-V and T-S diagram for...
1] Isobaric process
2] Isochoric process.

of1ef] U(SA 1) P-V 3o T- S SIRAIAIM UR £21ld).
Q] UIBUNARS Ulsl
] HIBASIRS Ulsul

Derive Cp - Cy = R with usual notations.

Alldd sA5C,-Cy =R
OR

Explain throttling process.

12 (EoL vlsul yuoia.
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In an engine, working on diesel cycle, compression ratio is 15 and fuel is cut
off at 5% of stroke length, find air standard efficiency. Take y = 1.4

A5 Sld A [yeiti 51Ut AYQNTR 15 B. 2215 ulle) 5% W HAdRL
siletivd it W1d 8. d] A [etef] AR RisSS’ eHdl Aundl. dl HI2 y =
1.4 4\,

OR
Draw the diesel cycle on P-V and T-S diagram and write the equation of air
standard efficiency of diesel engine.

P-V o) T-S SIULAH UR SING ALS5E £12) el Slna UL 5si] 212
1SS &Ml Hies] YA qul.
Differentiate process and cycle.

U5l 2 A1956 def] d§ldd AU
OR
Draw the dual cycle on P-V and T-S diagram and explain its processes.

P-V 3 T-S SIAIAM UR SYE A5 £12] wal defl U5 1d] 4H21d).

State limitation of first law of thermodynamics.

QU1 (M 5Hetl WY [edHei] HAlel Qu).

OR
Derive equation of COP for reversed Carnot cycle for refrigeration purpose.

3519832Usteli & HIR, RS sleile ULBsEo] COP HI2e] YA dlRdl.

Explain Kelvin-plank and clausius statement of second law of
thermodynamics.

IS M 5etl oilost (A HIR Beclel-eis e sEl (AUt [Ctiled

UHCl.

OR
A heat engine receives 1500 KJ/min heat &deveiops 7KW of power.Find out
thermal efficiency and rate of heat rejection.

8le A (%=l 1500 KI/min Sle Hu1d & udel 7 KW Gzl 52 8. ¢Hg

SII&HAL A €12 RBSRUstel] £2 28
Derive equation for air standard efficiency of brayton cycle.

QA2lel ALB 5ol W2 2215S e&ldl HI2e] 3yt ALloid 5.

In one Otto cycle engine clearance volume is 30% of its swept volume. Find
air standard cycle efficiency. Take y = 1.4

[iefleseti 212 Seeli 30% seluv s¢ Rlddl wT2) ULASE W (el
Gl celdl ). y=1.4 4.

Define 1] heat engine 2] heat source 3] refrigerator 4] heat reservoir
cLul W 1U). 9] Sle W[t 2] Sle A\ 3] g1B2R ¥] Sle Al

Define. 1] Specific heat at constant pressure (Cp) 2] specific heat at constant
volume (Cy).
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(5) AL LY AU w1 (Al a:]1R] Ay n st (df21w d1R4] 03
(d)  Derive general energy equation for first law of thermodynamics. 03

(5)  UHlsIOAMsell uddi [1uH HI2 oot Wst 3 YA dlRd). 03
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