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Note : l. Answer any FIVE full questions,\ffidsing ONE full questidtff$ m esch module.
2. Use of Thermodynamic data ltgnd book / Charts / tables is permitted
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I a. Explain the following with suiiable examples : ;

i) Open system ii) ClgW system iii) Is,plat€d system. (08 Marks)
b. A readings tn and te of t'%"eehius thermometer A 8 agree at ice point and stream point

but else where they affiffiaUythe equatio, ,#,*,ts L+ mts + nti , where L, m and b are

constant when both ttd" ermometer are ifirmer$ief,in oil. A indicates 55oC and B indicates
50oC, determiqejfiti!,values of constantr t.,fu, ind n and also the temperature readings on
thermometer A wfien B reads 25"C. .:,,..'... (12 Marks)
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2 a. With tlte fielp of neat sketch, provq$fut free expansion hae.z_ero work transfer. (10 Marks)
b. A sp'ltefrpal balloon has a diameTsr'of 20cm and it contaifrs air at a pressure of l.Sbar during

a certain process the diameter of a balloon increa$.[p30cm during.ryhich the pressure is
proportional to diameter. Calculate the work done by'the air inside the balloon during the
process' 

([I-; #*= 
] (10 Marks)

3 a. Derive an expressiorrtr temperu*r. r*, of pr.rr'fi#%,io and volume ratio for an

b. Prove that Polytropic index ."', "i
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4 a. Write the steady no* ffi equation for an open system and explain the terms involved in

it. With suitable assurBpfion simplify SFEE for the following systems :

r) Nozzle .'.I) Turbine. (12 Marks)

b. In a steady flo.wtf$bess thg working fluid flows at arate of 240kglmin the fluid rejects
l20kJ/sec of h€'at by passing through the control volume the conditions of the fluid at the
inlet and the.,,outlet aro as follows : '
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5a.

b.

a. State
b. ible engine oPerate

Inlet Outlet u}"*]i . 
1::i

Cz = lI$r 'setCr :300 m/sec

Pr:6.2bar U =lEFe,'}
ur :2100 kJ4g- uzPJI500 kl/kg

Vr:0.37m'4J- *fu.k.4.2m'lkg
he rate o ork transfer in Mega Watt

Neglecting any changes inTotentiat enogY:.OQjdih the rate ,r$:*.+ (08 Marks)
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and C'ausuir.u#" Second law 6f Thermodvnamics 
ffiff}i}

t"lJl:1ffi'3ffi:':l.ru,.r,u.*..i *1",g.1ature r* ahd r, with t" ' rl' rhe energv

rejected from this ;"-il1*\*lirea. ror-Oiiving {9t[er reversible engine which operates

between the temperaturp+ffid'Tr and r;;'thi;:S$'. 
1-t1t'is 

alrangement show that

i) The temperut*.$pffi. arithmetiJmeu" oqffimperature TH and Tr' if both the

il,,.;; proa".effi.tffit amount of work' .-, *,,^ 
'-^*al.ra 

T.. onrr r, when both the

f

(08 Marks)
:tie:' voir and a low
ffircmPerature reser

engmes pfogucc F-ttt,rilr' 4rrrvu* v''l " re Tn and Tl When bOth the
iD il; ,;fi;*nre t, ir geometric meai:^|"lnt temperature t u &no r L w,E, ' 

,r, Marks)
engines have the same thermal ethcleney'

temperafure reservof, cnBurt \.,f]-7 r"J""" -:: as. e 
:ts ieat ts;\.hg low temperature

reservoir maintainJ ut ig-*poruhre i,. pngine*$]nipje<

reservoir which is mai4ffii u"t*pt'ui*id:Fl both-th9-'fr$gines have the same

thermarefnciencv,if q$l)tuorka"gr"r'i[J;1r.s tlX,:**i1**:'':*::#J:i+J
ffitrii: #rl' o]r"ri"ffi .rs d 

1 
ll, gr. rr. ut'.j e.te S,S€ngine 
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a. 
,?'fl.,iJli#,tllX."' ',, rcffi*t iii) criticri,r point. (06 Marks)

b. Stceten=%rio.*;; p -i'.ffi#ilof water' ir' .rrL^ 
--aaa.,-a nrcrpr 

(06 Marks)

c. Fin4,tft enthagy s,rgcffi-p,b1urn. ,ili";.#*rgy if the pressure of steam is 50bar and

*,,;,m.$rP.tature 
is 443"9{ $ {,.f'

w. €*%* -,... 
,:oR^

a. Show that ttrp-chaflfe in entropyrv{h." perfect gas undergoes a polytropic change

PVn = consBntiis given
v-n^ " (T'/\ (loMarks

Sz - S, Cu 0' l'hr)
.J;: , e.t*iy if 1 kg of perfect.gas which is compressed according to th

law PVl'3 = C from intsal pr.rr*. oT f U* and volume of 0'85m3 to a final volume <

0.5m3. Find also tlre Work aon uii.ut *ppri.d during the process' Assume Cv: 0'7 kJ/k

K and v = 1.4. ,-,,** 
^ (10 Markt
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9 a, With the help of P - V and T- S diagranl explainffiorking of diesel c.Ycle. {riv-e 3
expression for the effrciency of diesel cycle in $W#;f its compression and cut offratio's.

* 
"'%ffi (12 Marks)

b. An otto cycle has upper and lower temperatur€qthits of Tr and Tr. If qximumlork/ kg ofAn otto cycle has upper and lower temperaturbreutS ol I r &Ild .t t. II tlffixtmum worK /

air is to be done, show that the intermedia@ffierature is given by @a: fi,T, '
,'-ssh* - Y^ ^-- f-"-*Ie*}r.,q* W -'d \'

i) If the temperatwe limits are 1500ffi lOOn findthe maximffibwer developed for

air circulation of 0.35keJmin. (Takeffiv.=0.706kJ/kg . K) 6" (08 Marklair circulationbf O.:Skg/min. (Takeffiy=T.706kJ/kg - K) . 6" (08 Marks)
u ffijr .,:-

ei b^,'
{"-? tu ^_, 'W oR dfo}-#% dn Ol d**\

l0 a. Explain Rankine cycle with tUg&elp of a sketch and T - S dgram. Derive an expression for

theimal efficiency of Rankifle'k#tt.. dr (08 Marks)
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b. What are the ..tlhodt fqffi$rdising the effrciency $Rankine cycle? (04 Marks)

c. Consider a steam operating on a si

---.j; -ry-- - - 
;$1

thermal efficienffiihe cycle. .\ * (08 Marks)
d*{& _ ' ffinfrtu' $.,s1 d'*\' $*ln #' a

s" *+rW @
iE,^, d
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Consider a steam po\4td&pHirt operating on a sifficftankine cycle. Steamentgrs the turbine

at 3Mpa and 350.b .ffi"i$ condensed in the cond,pnStir at a pressure of 75KPa. Determine the
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