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GUJARAT TECHNOLOGICAL UNIVERSITY
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Subject Name: Thermodynamics

Time: 10:30 am to 01:00 pm

Instructions:

1.
2.
3.
4.
5.
6.
Q.1
Q.2
U4 R

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 only simple calculator is permitted in Mathematics.

English version is authentic.
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Answer any seven out of ten. -l S1EURL Ulctotl scllol U,

State concept of air standard cycle.

UR @SS WBsAHo sAe LUl

List four types of system.

RreHoll AR UsR AW

Define enthalpy and entropy.

AUl ol A lell catvanl 0.

Write four conditions for steady flow.

RISl sl Hizell AR ARA AW,

Represent isothermal process on P-V and T-S diagram.
P-V ol T-S SLALUH UR wsA U YA e2ldl.
Define heat engine and refrigerator.

ele AWol wal |22l cautvall Ul

Define ideal gas and throttling process.

AL AU Aol dlecllol YRRl cautvaul 1),
State two applications of Carnot cycle.

slolle WBSEHatl 0l GUAN wRUA.

Write equation of COP for reversed brayton cycle
Aads gelet UBsEH U2 COPoj uMls0L cvl.
Define process and cycle.

YRAY Aol ABsctofl catvul u.

Classify system boundaries and give two examples of each type.

ReH wlBos3lue] colls0l 5A wal €501l A GELERQL UL

OR
Differentiate point function and path function.

W62 §52ol ol WA §5Uctoll dslolcd Ul

Derive expression for work done during isentropic process.

BAAULs NAU e 2lol ad ab st 12 RS AR
OR
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Explain characteristics of gas constant (R).

A wANIse{l clel@ls Al UM

State and explain limitations of first law of thermodynamics.
lstaaMsuoll yaur ol Halell cull e Al

OR
Write full form of SFEE and apply SFEE Equation for steam engine.

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. Find velocity of air at exit.
Take y=1.395, C,=1.005 KJ/Kg, C,= 0.72 KJ/Kg, and R = 0.285 kj/kgK

sl »3sul 10 Kg &cll dlcHi YA B. dlndsti sl dgj
EGRL 392.4 kPa Ul 196.4 kPa YUl €2 & Aa dluMlet 950°C &l 760°C
U2 8. Ml s adl satoll 35U WA Ay =1.395, C,=

1.005 KJ/Kg, C,=0.72 KI/Kg, ¥\ R = 0.285 kj/kgK

OR
Air has initial volume 0.6 m’, pressure 60 N/cm?” and temperature 90°C. It is
expanded isothermally up to pressure 15 N/cm?”. Find work done and change
in internal energy and mass. Take R=0.287 KJ/Kg K.

&clloj Aulclo] AEYH 0.6 m®, EGULRL 60 N/em?® Aol llUHLet 90°C B. d
wsA ANl (Qrectel Wil 15 Niem? eotel el st 8. ab set da
WlARSs Gl wal 1™ WL R=0.287 KI/Kg K AL

Explain specific heat at constant pressure (C,).
WAA ol (AR dle AHesAl.

OR
One kg of gas enclosed in a closed vessel has absolute pressure 2 bar and
temperature 27°C. If it is compressed up to 5 bar pressure, find 1] final

temperature 2] change in internal energy. Take C,=1.005 KJ/Kg K and R =
0.297 KJ/KgK.

As (A A ol clAotMl RAL ® Bof AAR[e EWUIRL R GlR Aal
dAlUMlet 27°C 8. R olle d U ¢R el Yol eotal 8. Ml 1]

AU dluHlet ] MicdRs Gxlul slecld. A C,=1.005 KJ/Kg K sl

R =0.297 KJ/KgK.
Derive C,— C, = R with usual notations.

wWRuRdld sl ¢,—C, =R dRAl.

OR
Derive equation of work done in polytropic process.

WAlQ0s ylbaui ad af sol {2 AMsW dlRAL.

In one otto cycle engine clearance volume is 30% of its swept volume. Find
air standard cycle efficiency if y = 1.4.
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As ARl WEsA Wil AU AU Aol A AR[Mll 30 %
8. oy = 1.¥ 8lal dl AR wiss WMBsA il M.

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

P-V 3ol T-S SIRAUIUH UR SYA UBSA ERL Ul SYA ABSH M2 AR
R1sS aHdl Hize] Yo AW,

Classity thermodynamics cycles.
arlstata@sy usse adlsd s2.

OR
Draw the diesel cycle on P—V and T-S diagram and explain its processes.

P—V 3l T-S SIAUAMH UR Slpct UBsA E1RL Al Aol WAM
HHosLal.

A closed system executes adiabatic process due to which a change in internal
energy takes place. A work of 10 kJ is done by the system on surroundings
during this process. Determine change of specific internal energy of the
system if system contains mass of 0.2 kg.

As scllns ReH ASAARS WAU v B Botlell MicdRs Gosini
WEAld Al ©. WL AU €2t 10kJ db Sot RReH glRL WYL
UR Ul 8. ¥l ReH 0.2kg HIA wRiddl 8lat Al (ARl uidRs

GaslHl U clecial 0l

OR
What is entropy and explain its importance in thermodynamics.

AU AeA 9?2 Agf stAAMSUHL Heel AMA.

A refrigerator keeps vegetables at temperature 10°C by removing 50 kJ heat
from it. If it rejects 75 kJ heat into the atmosphere find its C.O.P. and work
required.

As B2 50 kI 2RHl walR sl s A 10°C AlUHIA AW B,

Al A cllclalRRHE 75 kI 9RHL %35 Al C.O.P vl af N

OR
A 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. Find out its
thermal efficiency and decide whether this heat engine is reversible one or
irreversible one.

As dle oot 10000 kI/hr SRHL 327°C AltuHletctow WA WAl A ®
wal 27°C dAtuHictow AlsHl 5000 ki/hr 9RHL 913 B. Aoll aurlc &t
N A oissl 5 3 L dle Aol ARG B ¥ 83lcRRuA B?

Derive equation for air standard efficiency of otto cycle.
ARl WBSA HER sclloll @IS el Hdd] AHlsWU Rl
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One gas turbine works on Brayton cycle between 5 bar and 1 bar pressure.
Find air standard efficiency. Take y = 1.4.

WS AU 2ul8ol elol UBSAH UR U GllR Aol 1 6llR EGRL cRA sl
52 8. gclloll RUsS Hcll . A y=1.4.

Prove that entropy is a point function.
AU 5 3 AU W2 $s2l0t B.

Define 1] Boyle’s law 2] Charle’ law 3] Reunault’s law
cluall AUl 1] ABAall [ 2] U [[an 3] 2dlced [[an

Differentiate reversibility and irreversibility

ARRAAZE u1a 83 cRRAAZ wRuLA

sk sk ke sk ke skosk skeskoskok
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