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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) Entropy 2) Enthalpy 3) Temperature

U] U] 9) A2 ) WelA] 3) dIudle
Classify thermodynamics system?

SISl sU Rieud] adflsal 5.
Explain zeroth law of thermodynamic and write its application.

HISISAH]5Y ol Qlerlet] [AUH HHoMA) 1A Aefl GUALLdL sl Lcll
OR

Explain all thermodynamic equilibrium.

eisigAH] sl dHd o sl elofluy qudl

Define 1) control volume 2) Flow work 3) Flow process
c Ll AIU] 1) 52le ey R) s6l d 3) sell WA
Prove that internal energy is property

ALlo1d 503 WidRs Gost A 1 8.

In a gas turbine system, air enters with a velocity 200 m/s & enthalpy 6699
kj/kg with steady mass flow rate of 4.5 kg/sec .Air exits from the system at
velocity 150 m/s & enthalpy 5460 kj/kg. If 50.4 kJ/Kg heat is wasted in to the
surrounding. Find the power developed by the gas turbine.

A 2w 8ol [RieHHL, €4l 200 m/s AL WA 6699 kj/kg Aol A1), 4.5
kg/sec oll RUR HIY Ydls €2 A1 Udel 8. [R1euuiell edl 150 m/s Al
sl 5460 kj/kg WeUlA] 418 WElR «{lsA 8. %) 50.4 ki/Kg GW o1l <

UAGISIH] Ul 1 Al A 2w (8ol gl Geusi ) UldR 20lH).
OR
Write condition for steady flow.

S| sell Hieedl 21dl dudl,

Explain Jouls experiment with neat sketch.

Yotl WAL WLS[d UE M),

Apply steady flow energy equation for steam turbine and Heat exchanger.
WU 2041601 via Sl2 &Aooy HI2 23] 560 Ae1o] ©5ALUed 619 ULS)
Write different statements for Third law of thermodynamics.

HISISAH] sUaA] Alost [AUHoAL el el [dtiloll dudl.
Define 1) specific heat at constant volume 2) specific heat at constant
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(ULl A (UL 1) WU 58 AdestRild Gl ) HUN W18 Adesiild
Gl
A heat engine receives 500 KJ/cycle heat from source. If COP of refrigerator
working between same source and sink ,is 0.4 then find out 1)heat rejected by
heat engine 2) Thermal efficiency of heat engine
A5 Ele Weel AlAHie 500 Kj/AlUsE Ele And B, %) A o Ul wa
[Ris 9 514 sl AsR220d]l AL 0.4 €A dl 2lH) 1) €l WeRel
&lRLABS2 521l €l 2) Ele Weelof] e s1giHdl

OR
Write limitation of Carnot cycle.
sleile Alesae{l Halel) @u.
What is irreversibility? Explain mechanical irreversibility.
glaAloild12] 124 97 yilas Sl ld12] Yumdl
Compare aims of heat engine and refrigerator with sketch.
El2 WeR)et o 312201l Sqlefl Wis(d Ue HAAUIHEI] 52
What is polytropic process? Plot different polytropic process on P-V diagram.
uleleldls ulayd 24 j? el el uldlluls WAy o P-v SIAIAM UR
IR
Derive characteristic gas equation PV = mRT
dlysi c1&Qls HH15WL PV = mRT 4L64d 520,
Air at volume 0.1 m® and pressure 1.5 bar is expanded to volume 0.5 m®
isothermally. Find final pressure of air and work done during this process.
0.1m3 5& W 1.5 W12 £MIQl d1ldc] &dl WUN dlUHIA 0.5 m? 5¢ Yl
[Aladd &1 B.d) scllof ¥i[dH £w 1l A U5l e (HULeL g 51 2Lkl

OR
Prove that Cp — Cv =R
Allodd A3 Ccp-Ccv=R
Explain Charles law and Gay Loussac law for ideal gas.
1620 Ay HI2 ALEeA) (1M WA AGgASeil (1M yHoMd)
One incompressible tire has volume of 0.4 m3.Initial pressure and temperature
of air is 4 bar ab and 300 K respectively. If pressure is raised up to 7 bar ,find
final temperature of air. Also find mass of enclosed air.Take R = 0.287
Kj/kgk
As HelefRle 2142 0.4 m3 o dIRH YR1d 8. &dls] UIR[MHS M1l Wal
dlUHlel i $H 4 bar el 300 K 8. %] &dlo] e61Ql 7 W12 ytil dd 8, dl
&dlo] wi[dH dlynlst Q). sdlef €0 UL L) R = 0.287 Kj/kgK
Write limitation of air standard cycle.
AR RIeSSAUS 5Tl Hu[e 12 quil.
Explain different process of carnot cycle using PV and TS diagram
stoile A1o 5] el %€l LAY PV A TS SIAIAIM U M),
For an engine working on otto cycle, pressure at the beginning of
compression process is 1 bar and at the end of compression process is 12 bar.
If ¥=1.4 find compression ratio and thermal efficiency. Take R = 287 Kj/Kg
K
12l ULUSE UR SIH 5cll W [o2set HI2, 51 2lol UlsULof] QeudldH e 1L
1R DA s1le] UlsYledl vid 12 WR 8. % ¥ =1.4 S, dl sl
AR vial A s1AeHAL 21HLR = 287Kj/Kg K

OR
Explain different process of diesel cycle using PV and TS diagram
Slovet UL seleil el el AU PV W TS SIAAMH UR AH1dl.
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Differentiate Thermodynamic process and Thermodynamic cycle
e{isigAH] s AU WA AlsiSAH]sd Al 56 dell dslad w14,

A heat engine is working between temperature of 1000K and 300K. Find
minimum heat rejection rate for unit net work output.

As Sle W[yl 1000K WA 300K dlUHlel A2 514 52 . WsH A2 ds
W1G2YR Ul dgdH €le Reslet 32 21t

04
oY
07



