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Note: l,4nswer any FIVEfull questions, choiffig ONEfutl qaestionfro,m each module,
', /^^,.* ^ ---. .-r^^:.-- )-a- ^--2r^Lt-- '...,. '::'2. Assume any missing data suitably

allowed to expand

,i'Module-2
h,,.?--"'.."" ;."w.!ry, di"

3 a. Give the. Kelvin-Planck and Clpu$iui statement o.liepond law of thermodynamics. prove
their equivalences. (to Marks)

b. A re,ve,rsi le heat engine operates between two rbservoirs at temperatures 700oC and 50'C.. I -f------- ---"

The etigine drives a reversi$le iefrigerator
of 50'C and -25'C.

=,&mbined engine rr

j

'l'he ehgine drives a reversiUle 'refrigerator ryhich operates between reservoirs at temperature
of 50'C and -25'C. ThUT"e".af transfer to ths engine is 2500kJ and the network output of the

.,,,,:.&mbined engine refrigeraior plant is aQ#k{ i) betermine the heat transfer to the rifrigerant
', and the net heat fiansfer to the reservoir ai s0"C. (10 Marks)

regains its origfal position. Heat is then suppliell reversibly with the piston firmly locked in
porition untit tH&ffisure rises to the orffiat value of 20 bars. Calculate the net work done
by the fluid, for an initial volume of 0.05m3, (10 Marks)

{ro$" ;oqf- on
"6{ '*;*Y\" 

rreversihle nrocess is siven hv. S -a , i!9Prove tnad i&ritrange of entropv lri an irreversible process is given by : S. - sr - J "rt'
.,..?:'uili (0g Marks)

Entropy of the universQris:iiicreasing. JustiSr. (04 Marks)
One Kg of ice at -5oC iS exposed to the atmosphere which is at 20'C. The ice melts and
comes into thermal eQuilibrium with the atmosphere. Determine the entropy increase of the
universe. Take 

" 
Cr* = 2.093k1 lKdK, Co**o = 4.l87kJ lKgK latent neat of fusion

il'::;**]'.:; 
-

333.3kJ/Kg. 
**"' 

(08 Marks)
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Modute-3

5 a. Explain the following : i) .o-pr.rrib@r-to. jU ffiragsibitity 
chart' (06 Marks)

b. Derive Clausius-Claperyon gq*tion foievaporation-rof liquids' (06 Marks)

c. Derive the Maxwell;s e[uations for a p.r.e srbst64g.. (08 Marks)

n'" 
"uoR *l-'.' "\- -

6 a. Defure the following : i) 
'^Yor, *l-{.-t*t'utio' 

ii) Adiabatiflame ttffiil*ff
iii) Theoretical air iv) Excess atr' t!,.'1 ':"' '

b. Methane (cH4) is burned wiilr at-mospglitu11r1,e analysis gIJh* pioducts on a dry basis is

asfollows,-dor:l0o/ooz=2.37Vo.Co=0.53%,Nz=87-10o/s,.tr,^-r
i) Determin. tfr. .o.Urstion effin ii) Percent theoretical aii' (12 MarkS)

,"*,,,u''t Module-4 , "r:,:" t':" 
alp'rimeter with a neat block diagram and

7 a. Explain the working ofSepdialing and throttling c',.1.""'

L-S diagrarr. ntto?sflrr@e quu'tity of steam' *t- ; 
(10 Marks)

b. A vessel "i;;ffi dsa#;";tains a mix],gre of.shturated water and saturated steam at a

temperature of 25{ip fne mass-oiifr. fiqurqglesent is 9Kg' Find the pressure' the mass the

,p..irr. r"il;ehJ€;th.1py, the entropyant-the internal energy' (10 Marks)

,,,*.,*"fl 
" 

-oh'
8 a. r*pruig&e*ff;rking of a regenerll:iw {iq:r powe:r cycle with two closed feed water heaters

*,trrqr.ht bT;;i. il;r;r. atlo *4itg"lf:s diugrutn for 
it..;,[1yr (10 Marks)

b. Steam'dt 20bx,360"c i, ,*puffiS1n a qtea'm turbinEfb$.os bar. It then enters a condenser

when it is condensed to.rrtnJIJa-ird! ;r,.ft,,ift''po*p feeds.,bapk into the- bo.iler'

i) Assumin;t,i;;iffi.-r:',fl"d fu !e'orsteqgr.nenrork 
univcle-'gffiCiencv ii) If turbine

and pump'il;ril *,,,,pM*" ;;t, F$'l#*.ntage 
reductl&' in network 

af-.ji:;
., {h

Module-S
a. Derive an exp{,qsdion for the air-stpndard efficiency ot a Dl$el cycle' (uu uarlis,,

b. An air standardi.6i;i-;ilil[* ufuofrp*rsion raiio "of iii and compression begins at I bar

;;;C. fi; -".i-r- ;;;;;r*fB:ZO'tut. The heaf':ff{iibferred to air at constant pressure is

- 
1 i,, sure and temperatureit the cardinal points of the cycle

ir) the cycle efficiencY ,.1.

iiil m.e.D of the cvcle. " ,' .

' fu[. q = O.ZtgkJnq f, Co = 1-005kJ/Kg'K' (12 Marks)
.*,"; n''"':' 

- *- '' 'ry* 
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10 a. Explain tfr6.tfut of regeneratidil qn Braytgl cycle efficiency. (06l\{arks)

b. fxpUin thstvoitlng of-a turUoietrhgine with.a neat block diagram' (06 Marks)

c. In a gur' ii*inJ 
-ffit" 

SorHrig on the Brayton cycle _with a regenerator of

7Sa/o effectir.o.rrrlh. utlgai'tfr. inleito the cornpressor is at 0.lMPa, 30oC the pressure ratio

is 6 and th;;;;;dtgE temperature is 900oC. If the turbines and compressor have each

an efficiency of 80"/rf;a the percentage increase in the cycle efficiency due to generation'
-.,-';- I v (oSMarks)

,,"* ***{.,1.
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-ffrciency of a Dies'bl cycle. (08lVlarks)

:ssion raiio,'of iii and compression begins at I bat


