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: ROIUNO e, 2. a) Write the limitati £ first L fth d
] . a rite the ations of first law of thermodynamics and
I;A':'J/l:l/IEllﬂsf(S)Z (GS) apply the steady flow energy equation to water turbine.
PECT emester eI 3 Wi e @ Wy fiRay e sier eafgm
Examination, December 2023 ¥ fru fRR TETE il THiaRT ary Hifdm '
Grading SYStem. (GS) b) Air at 1.02 bar, 22°C, initially occupying a cylinder
Thermodynamics volume of 0.015 m3, is compressed reversibly and
Time : Three Hours adiabatically by a piston to a pressure of 6.8 bar.
Maximum Marks : 70 Calculate:
Note: i) "Attempt any five questions. i) The final tem
- . perature and final volume
. AI Iuéiqﬁ‘ll! it &1 &t l” Izlks ii) Theworkdone
uestions ual marks. . .
ii) All questions carry &4 1.02 9R, 22°C R &1, I ¥ 0.015 m> & T Riciex H
aift gl & 99 3P 2 o T et ¢ G B, . > -
iii)In case of any doubt or dispute the English version 'sﬂ ' 8P §T\’T6,8 MM s
question should be treated as final. fere i w0 ¥ 3 TSt BT F WA far s &
) oft TR P Tg arar fare H Ry F ST wm O &R :
¥ T B3RP J=T- AR i) 3iftm o IR sifew e
1. a) Define Thermodynamic system and write various ii) fopan T .
thermodynamic system used in thermodynamics, and also _
explain briefly Zeroth law of thermodynamics. 3. a) Define Heatengine, refrigerator and heat pump and what
oS Riceq @1 ot = iR emismied § do you mean by Clausius inequality explain.
SuanT fam wir are R anferite Riven ford, iR ST §orT, Heftci el ST e Y AR St 3R
Haq ¥ epifermified & SRR S o W I FARITT JFHATAAT | YT &7 Jderd 8 GHSST!

b) Toaclosedsy stem 150k of work is supplied. If the initial b) A Camot engine work in series between the source and
volume is 0.6 m’ and pressure of the system change as the sink temperature of 550 K and 350 K. If both engines
p=8- 4V,_ where p is pressure in bar and V is volume in develop equal power determine the intermediate
m3, determine the final volume and pressure of the system. temperature.

i< onell & fo1g 150 kI &1 i Imgfel H st : :
S 9] X Y <t 81 3k Y& PrHIE 97 550 K 3k 350 K & et 3iR Rics amome=
SR STRIEH 0.6 m & 3N RiveH i gad p=8-4V & & €19 HTA F B wwar @1 afg QAT o T Afad
w5y ¥ eeral &, STEl p IR § W & aiR V, m2d S 8, R FY & o weadt e e 21
) faeeq & aifem I ailk gamg AR R 2, aac Sl
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4. One mole of air (ideal gas with ¥ = 1.4) at pressure P and

temperature T, is compressed at constant volume till its
pressure is doubled. Then it is allowed to expand reversibly
and isothermally to the original pressure and finally restored
to the original temperature by cooling at constant pressure.
Sketch the path followed by the gas, on a P-V diagram and
calculate the network done by the gas. -

© g919 PR a9 T GR U Hiet gaT (y= 1.4 & W2 agef )
P FRR IRIaH R a9 T HUT ¥ S 2 519 9 b SHew!
<919 AT A 8 Y| R 59 SpAuii ik wHaTdiy 9 | e
ga1g ¥ faReTRa @et &t arafer < St & 3iR 9fd § RR g9
TR 31 Db YT ATIH IR 98It fhaT STl 81 P-V 3IRE WR i
GIRT IR0 3 7Y e 7 Whd ¥ IR IR GRT 6T T g vl
H AT PR
a) Calculate the internal energy per kg of superheated steam
at a pressure of 10 bar and temperature of 300°C. Also

find the change of internal energy if this steam is expanded
to 1.4 bar'and dryness fraction 0.8.

109R & 99 3R 300°C & AU R FRRRSS W &Y
fey freimme riaRae el &t 0T a1 g 3 W9 B
1.4 SR dUT gEhal I 0.8 9 ReaRa fear sig ot
 SraRe St uRad off s S

b) Define dryness fraction and entropy of evaporation.

a1 39 R s Bt Gt et aRefva S

a) What is meant by Air standard efficiency of cycle?
argfrer Y IR TS &1 A FIT ARIE B

b) Derive the expression of Air standard efficiency of Otto
cycle.

JHicY =05b & arg TD & BT Lwid Ged=l P
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7. a) Whatis adiabatic flame temperature? Discuss .

FES SaTeT JIgHT a1 8 ? =4l By
b) The percentage composition of sample of liquid fuel by
weightis C=84.8 and H,=15.2.

Calculate:
i) The weight of air needed for the combustion of kg
of fuel '

ii) The volumetric composition of the product of
combustion if 15% excess air is supplied. .

T gRT A $UF P T Y wie WA C=84.8 3R

H, =152 &l :

oA R

i) 1 fra $u9 & g &b forg mayd gar & I

ii) 15%aﬁﬁﬁwﬁ.méﬁmma¥meﬁr
Tichifod dAxa-l

8. Two identical steel blocks each of mass 1000 kg are available

at two different temperatures. The first block is at 1200 K

while the second block is at 600 K. The ambient temperature -
is 300 K. The specific heat of steel is 0.5 kJ/kg K. The blocks
can be used as a source of energy to obtain work, till they are
cooled to 300 K. Calculate the available energy of each block.

1000 F5uT. gErT aTer 3 WHF T &l &1 - 3HerT
SIGHTET R SR &1 UgeT & 1200 KR & S qu <l
600 K TR 31 afdsr @r amger 300 K &1 &er 6t fafdre e
o.sunchgaaf‘fasa%rm;:maﬂﬁﬁmmaa@aﬁm
¥ SueinT BT 51T GHaT &, 99 9@ 378 300 K T ST s St
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