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Note: 1. Answer any FIVE full questioffiioosing ONE full quesdionvfrom each module.
2. Use of thermodltnamics NW."Wandbook is permittg.4|:*.

fut'
*.i Module-l

I a. Derive an expression f-o,r1&tplacement work for 3.,ffitopic process for which case this
expression is invalid. Gi gthe expression for that iase, (10 Marks)

b. The temperature ',$ryrru+a1near Celsius scale is rdat6d to thermometric property 'P' by the
relation t = a in#j \ where a and b are co*fl|fflts. The value of 'P' at ice point and steam
point are 2.5 qariitr+'9.5 respectively onryWus scale. Determine the temperature 't'
correspoTllffisdraading of 'p' * ot.-._ 

,_:^-, 
(r0 Marks)

2 a. State,&d"fiiit law of thermodyna.r+#+for a cycle procesd$*flSw that energy is a property of
the system. d1d r \ (10 Marks)

b. 12 kg of air per minute is-delivered by a cenkifr$"l_afir^*-nressor.ffih. inlet and outlet

conditions of air ur" V, d2m/s, Pr : I bar, Vi* O.Sr"3lkg and ViqOdS, P2:8 bar,
Vz : 0.14m3/kg. The',irrcrease in enthalfp@Qair pasasing m.op$ the compressor is

Time:3 hrs.

4a.
b.
c.

150 kJ/kg, andheat los6 tflthe zurroundinp.{g@ kJ/min. Find :\,
) Motor nower reuuirtd to drive the comnrriSsor *dYE 

tqa
t) Lf\vwL 

l*

ii) Ratio ofinle-it6.Ifufletpipe diamet&*'w* il "

Assume that in{ret and discharge linesuelUt the same level. (10 Marks)
,d@

;,,,

,#* _;r l+qModule-,2, d;.;
3 a. State1He\lfiffilvin - Planck and€l*l*ius statements 8ffie second law ofthennodynamics and

du"prove*ffirequivalence.(ffi.:;= d &'" (10 Marks)*'
between ftmifu,eservoirs at temperatures 700"C and 50'C.b. $. re.fersible heat engi

,.r*trils engine drives a ge,,, _",r_gi"" -dd]:: 
u gqvqrffiile refri^gerato-r. ;lilel oq"Tl"^t^b."y""., reservoir at temperatures

ir,*rwpf S0'C and -25""Q.ffieat transfer !9 !{r9 ehgine is 2500 kJ and the network output of the

i) Determin=e:$fieat transfer to ffifrigerant and net heat transfer to the reservoir at 50oC
ii) Reconsider])eiven that efficiWbf the heat engine and COP of the refrigerator are each

45% of thdif maximum possib"le"Value. (10 Marks)

OR
State and prove Clausiu@€Quality. (06 Marks)

Explain the concept of,available and unavailable energy. (04 Marks)

1.2m3 of air is ffiffi reversibly at constant pressure from 300K to 600K, and their cooled
reversibly at qon'$ffit volume back to initial temperature. If the initial pressure is I bar,
calculate: o*=

i) Thenethehtflow
ii) The.ail,ggall change in entropy
Reprffiritthe processes on T-S plot."ri;,,'r lof 3

(10 Marks)
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Explain the following: '#%--
i) CompressibititYfactor -";"ii) CompressibilitY chart \"-B
iii) Low of corresponding state i 

\e*
iv) Reduced proPerties. { fu.
I lg of carbon monoxide has a "offi"of 

Zm3 at 80oC. Detern*ine;i

i) Ideal gas equation S*; 
"'fl 

.{*-,,,,..,"r

ii)VanderWaal'sequation . P# "=jll, vanger waal s r,qu.lLrulr * '; ,*

Constants for Vander Waal'sre@tion :

a: t47.9okN--o(kg molffi*l *.,

b = o.o393m31tg mol)q"%"* tu. '% 
"

,d.\,. * oR
Derive Maxwelffiqriations '* ,*;: _e::. fl

d&d

. .r a'$d# ,.t=
Yr

m ph, lModule.4 "se"r

a. Define the foltp{m{!j*: -F * 
*

i) Triple por+t -" t@;f 
"r,"

,].:..:.ffi::]s
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(10 Marks)

5a.

6a.
b.

b. ts pressure usmg :

(10 Marks)

(08 Marks)

Rankine cycle without
(10 Marks)

u'- -g -

Define ttre follPffiiilg : *{"::

iv) Exc&s air.lv,, Excess arr. "*. ei5 " '4

c. Anatyzethe data on produc{s o&the combustiong-f i.tl$i.t- [".(^C^*)witkd&gpsfheric 
ai

ii1 *i5.fudilratio {:k.-.}l ; J'
:-'\ E-'^x- ^;- ,:'qm+. r (04 MarkS)

i) Enthpefugf combustion . 'ffii) Adpb{ic flu1" temPeraturet * * ,\

F,nalyzethe data on produc{s o&the combustiong-f &i+@".(^C^*)witt6afoospheric 
air on a

;ary'Uurl. [COz: tOX, q**; A3Tyo,CO:0.539rrilJ$z;= 87.10%] to **
i) betermine the air fuq-i:m;sed in combustion'(rt\olar and mass) 

*'-""..'L) vv'vLL\Lt ---q #Nh--- 
eeaea'%iscomplete combustion. (08 Marks)ii) Determine percentage th'boretical air n ,- . . :

d - '!*-" 'tl$+i-;':'k

lv) S&tryratlon. W' 6l
b. Bxotain"tie working of a-e-fjimrating and throttling calorimeter. (08 Marks)

;. * i"r*r havins u lupu"ifirof 0.03m3 conilffip':b mixture of saturated water and saturated

'ffiehm at a temle*ttiig"bi 245"c. The riiai$bf water present is l0kg. Find the pressure,Sffia- at a temperaffif 245oC. The rffffir$ of water present is 10k9. Fmd the pressure,
i.#"i
{lmass, specific - Wqffi; enthalpy, egtropry and internal energy. (08 Marks)

\ .tron
r, d*'=.*'

a. With the 1€iF Sin"ut diagram 
"*htpt" 

the working of regenerative Rankine cycle and derive

the efliciencf'of tne cycle. , # (10 M11ksl

b. In a single heater r"g*"ffi*rRankine cycle. The steam enters the turbine at 30 bar, 400"C

and. Thi exhaust p**ffiV0.10 bar. The feed water heater is a direct contact type which

^a^aalaa ^+ 
( Loo Fiarl . ql'

2 of3
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! ,ffi; a'..: 
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9 a. Derive an expression for air standard efficiencyfuffitto cycle with P-V a4( T'S dia.gram.

&e
\;r&f

{t"qe 
-

Wh'*"

a. Derive an expression for air standard efficiencXffitto cycle with P-V 
"4( 

T'S diagram.
;M*+ .q6ffi (l0Marks)

b. An ideal diesel cycle running at 2000 rpffi&a compression ratig ffiand uses air as the

working fluid. Tire state of 
-air 

at thgbeffiing of the compressiol]dcess is 95KPa and

efficiency of a nffirtcn cYcle : --ei) Regeneratidn}q flr) Kegeneratlon fufl ru
ii) Inter-cqoffi 

* '%"
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(10 Marks)iii) RehgffiW,*t- * d

ZOoC.If the maximum tempe*to.rffiiycle i-s not to 
"*r""d 

q0dk, determine :

i) Cycle efflciencY *S.$P* "@
ii) Mean effective Pressure - ffi%* ffif:","
iii; Net work outPut Per kg @ry . .$

lvj take densitybf air asfi.2p5W8/m'. - (10 Marks)

'* '& r* u'

ffi - oR wry"

l0 a. Explain with bloffi A6ffi*r and T-S diagram6uthH foflowing methods to improve the

b. ,q,"m& truine plant operatimkn the Brayton cycffi.as air inlet temperature 27"C,

pr".sUfuo:tio of 9, and maximu#*bffrcte temperature.T2Jq\#.VhuJ YlU.!" 
the improvement

ic nwnle efficiencv and outout if%h:€ turUine expansiffitocess is diviftd into tlo stagesliviQd into tlo stages

#ffi* 
(loMarks)
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