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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

Define. 1. Enthalpy 2. Flow work 3. Pressure
v UL 1, i) 2, 56l 95 3, £oulbl
Explain Zeroth law of thermodynamics and state its application.
AHL LA RS AL Zetell [PAH A1l 24 Al GuaiolalL syeudl,
Draw the boundaries of the following system & State types of system and
boundary involve in it.
<12 U] [Azendl olBgl 212l [RAz2H vt 6UGEl L Uslz sxpuAl.,

1. System of water-steam contained in a boiler.

1. olSAML A1 wRll-ain] Rz,

2. System of gas entrapped in a closed piston cylinder assembly.

2. 048, (U2 [Rlaes2 sivoidlni suridl olu-l Rz,

OR

Differentiate following terms.
{12 2allde ULl a2l dslad Qvl,

1. Point function and path function.

1. U2 5590 Dl U1 559,

2. Heat and work.

2. €lz wd as,
State first law of thermodynamics and prove internal energy is a property.
HISAARSAL ULH, (A4 Quil 1 UL 5215 Hezad 212D 1 UL 9.
Explain joule’s experiment for first law of thermodynamics with help of neat
sketch.
AHLLAA S AL ULH, (A1 12 syeel UAIRL 2A5[d H12 x4,
In a gas turbine, air enters with velocity 200 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, Apply SFEE gas turbine and Find power developed by the
gas turbine.
wis A 206ll9HL wal 4.5 Kg/Sec <L 232l U1z 414 €9, saldl elrd ddl auid L 9ol

200 m/s &9 wid vi-aled] 6699 KI/Kg 9. otz llsondl auid L 401 150 m/s € st
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vl 5460 KI/Kg 9. [zzHui2] del uAG{aMi 50.4 KI/Kg GHHL 61siz 5514

dl, A4 2015 HI2 SFEE @lo), 531 24 2011 2120 UL Adl UId3<, HeH 2liHL.

OR
State four conditions for steady flow & State Steady Flow Energy Equation
(SFEE).
228l slizel 212 A=Al @uil 21 228 561 2149 Hiz< AHls200 (SFEE) dvil.
Derive general energy equation for first law of thermodynamics.
AHLL LA RS AL USAL [AH HI2 6726 212D Y UHMA,
10 Kg air enters into a nozzle with negligible velocity. Its pressure reduces
from 392.4 KPa to 196.4 KPa during the flow from the nozzle and temperature
reduces from 950 °C to 760 °C during the flow. Apply SFEE to Nozzle. 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.

10 Kg Al <22, 931 A18, AlAEHT UAL 89, dHl A< el 392.4 KPa @l a2l 196.4
KPa 212, €9, 21l 2232l dluml 950 °C 4l 9zl 760 °C ali €9, <lebd Hil2 SFEE
&1L 520 il 899424l 4oL WAL y = 1.4, Cp = 1.005 KJ/Kg, Cy = 0.72 KJ/Kg, and R
=0.287 KJ/Kg.K dl.

State limitations of first law of thermodynamics.

UL AA[HSAL UAH, (Al HAlel2Al vl

Explain Kelvin-Plank and Clausius statement of the second law of
thermodynamics with neat sketch.

AnLs A M5 ol [Rm Wiz sleaq wals w1 salxdli [ quil 2up susld-l
Heedll YHmal,

Heat Engine takes 10000 KJ/hr heat energy from source of temperature 327°C
and rejects 5000 KJ/hr heat into sink of 27°C temperature. Draw block
diagram of heat engine clearly. Find out its thermal efficiency and decide
whether this heat engine is reversible one or irreversible one.

w5 €12 Bileoye 327°C dAlUHIA AL ALAHIEL 515l 10000 KI/hr €2 él2 9149
HNA 89, B 27°C AlUHLA AL 2HLsHl @15l 5000 KI/hr €2 €12 9149 [2oyse 52
89, ¢l2 vileogadl odls SUAH 2UP Dld 22l ddl Gl eatdl ML U A5
Aazdlond &9 siada o1 [kadlod A sreud.

OR
Define. 1. Heat Engine, 2. Refrigerator and 3. Heat Pump.

v S, 1. (g2 vileoyq 2, 2Uzem222 3. dlz vy

Define Entropy & Explain its importance of entropy in thermodynamics.
V2]l 1oL 24U 2 ARG AAMSAHE D12l Ao Hesed dHMAlL

A Heat Engine receives heat energy of 1500 KJ/min and develops power of 7
KW. Draw block diagram of heat engine clearly. Find out thermal efficiency
and heat rejection rate.

Bls €2 vifesyq 1500 KI/min (G2 21429 2AMAIHL 209 9. d 7 KW U192 Y2l §2 €9,
Sle vilesyddl oals AN 2P 2d iRl 24 Bilcoyadl GrHlA catdl 14 Gl
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£912alel £2 2UlAL
Define 1. Ideal gas 2. Specific heat 3. Throttling process.
AL 2L . e A1y 2. [Afar G 3. gizdla ulsa,

Explain Boyle’s law and Charle’s law for ideal gas with neat sketch.
2129 A HI2 GO AL (UM 24 AL (414 U5[A 112 AHMAL

0.5 Kg air is compressed from 1 bar absolute pressure and 15 °C temperature
to 6 bar absolute pressure by isothermally process. Draw P-V and T-S diagram
for isothermal process. Find out 1) work done 2) heat transfer. Take R = 0.287
KJ/Kg K.

0.5 Kg ©dald 1 bar AUl £o1lil i 15 °C dluHi4gl 6 bar <L dyel eote, »Hl
DHelanel ulsal gzl 252 s2aMi 204 9, Salavd WEaL U5 12 P-V 214 T-S
SLPUALH 212 1) 244 514 2) €l2 21452 QiEl R = 0.287 KI/Kg.K dl.

OR
Define 1. Isothermal Process 2. Isobaric process 3. Adiabatic process.
AquAL UL 4. DUDAILAL LAY, 2. 2USALES U™ 3. 26l Wi,
Explain specific heat at constant volume and specific heat at constant pressure.
212401 52 Q22 GrHL v 2020 20110l [A[22 GrHL AHMAlL

6 Kg of air is heated at constant pressure from temperature 30 °C to 525 °C. if
its Cp = 0.987 KJ/Kg.K and Cy = 0.73 KJ/Kg.K. Draw P-V and T-S diagram
for constant pressure process.
Find.

1) Characteristic gas constant (R)

2) Ratio of specific heats (y)

3) Change in internal energy (AU)

4) Work done (W)

5) Heat transfer (Q)

6 Kg saldl 201 24201 261101 o1zHL Ui 209 &9 sx%) d<) GrildimlA 30 °C 4l
525 °C YAl a1 9. 21401 eoudl [Afar Gl Cp = 0.987 KI/Kg.K vt A0 52
(Alae Bl Cy = 0.73 KI/KQG.K Al 2449 2618l U541 HI2 P-V 214 T-S SPUAM
AEIN

g4l

1) clalls A viaais (R)

2) (afa® a4 2Bl (y)

3) 2lid[z5 Glmni 52512 (AU)

4) 234 514 (W)

5) élz 21452 (Q)
Classify thermodynamic cycles.
AL LA M5 U5 Qdilszel s,

Explain Carnot cycle with the help of P-V and T-S diagram and State name the
processes.
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P-V 24 T-S LUl Hezell 51412 A5 AHMAL 2 dedl UEADAAL AW 21U

For an engine working on Otto cycle, pressure at the starting of compression is
1 bar and at the end of compression is 12 bar. Draw P-V and T-S diagram for
otto cycle clearly. Calculate 1. Compression ratio, and 2. Thermal efficiency.
Take y = 1.4 for air.

VUL ULOSE UR 5IH 52l VAol W12, 5FULAAL A3BAAHT 25410 1 bar vt 53ULAAAL
2id 12 bar £9. 2l UIH58 HIZ 2UR P-V 244 T-S SPUAH 212l 1. Asid Ll
2 2. G4 il oAzl s2U gL uiz y = 1.4 @l

OR
Differentiate process and cycle.
U[5AL 24 U159 A22AL 51 AU
Explain Brayton cycle with the help of P-V and T-S diagram and State
equation for air standard efficiency of brayton cycle.

P-V vt T-S lUUHAL Heeadl G2id A58 AHMAL 2 d<ll 242 22188 s1headle
IRRSICIN

In an engine working on diesel cycle, compression ratio is 15:1 and supply of
fuel is cut off at 5% of stroke length, Draw P—V and T-S diagram for diesel
cycle clearly. Calculate air standard efficiency. Take y = 1.4 for air.

25 JoAd AUASE UR 5IH 531 VA[eorul, UsiA4 2LPlHR 15:1 89 Bie 2215 €l 5%
2, ANARL SIUL A 2419 69, JAd ARASA HIZ 2UR P-V 21 T-S SAIAIMH 2Rl
e B 221088 SPEHALAL 2BLAL] 521 AL HIZ y = 1.4 @l
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