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Instruetion: l" .Don't write anv-thing on the questionpdper.
2. Use af non progrontmable scientific calculetor is permitted.
3. Also ase heut and tmass Tronsler Data Booh. 
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Section - I

Cive the fhernroditatnic concept of rvork. Are rvork anrJ hear point fi;netion or path
function ? Explain.

A cyclic he:rt engine *perates betlveen a source temperature of 800 oC and a sink
iemperafurc tlf 30 uC. What is the least rate of heat rejecticn per K\\i nel rrutput of the
engine.?

OR
A blowel handles I kg/s of air at 20"C and consumes a pow€t"of 15 kW. The inlet ancl
outlet velc.ciiies of air are 100 m/s and 150 m/s respectively. Finrt the exit air
temperaiure assuming adiabatic ccnditiorrs. 

'f 
ake r:p of air is r.005 k"i,&g-K.

What !s t.ite l{ent Puml:? I{orv does it diffbr from a Ref-rigerator? Show the COP of a
hu"at punip is greetr:r'than C(]F r-i1'a refrigerator by rini[.,.

What are thr: liruitarioit r:f fii'st law ol'tlrernrndt'narniss? State ths secon{, iaw a,s stated
by kelvin -- Fiank and Clausius also prove their equivalenc*']
Def rne tbllowing tenrs:
(i) Systern (iij lioundary {c) Surroundings

OR
ileri're tl-rr] sta(ly florv energy equntion f'cr following"
(i) Conderrct:r (ii) c$rnpr"essor (iii) Turbine (iv') Nozzle

ll)efin* enthalpy. Comirare it lvith inte,nal rnergy.

With ilie heip ':i P-V and'f-$ diagrains, shorv that for th* same rnaxiri!irrn prsssure
anC lirat inpuf end colrpiilre ,Jlesel- rjual and Otto cycle"
Dr'w the ii;lir,.rr,ing,:ycles on P-',, rind'I-s dia_grarn

(a) CarrDr cyclc ib) Otto
{c) I}lesel
{ei Ericsscn ci,,cle

(d) tluei c1'cle
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Section - II

Calculats the rate of heat transfer per unit area through ft sopper ptate 45 mm thick'
whoss one fhcs is maintained at 350 0C and ttre other face at 50 0C . Take thermal
conductivity of copper as370 Wm0C.

A stainless sleel tube Ks = lgwatf/mko 2 cm intemal dia and 5cm outer dia insulated
iwith 3cm"thick, asbestos Ka = 0.2 Wmk, If the temperature difference befween inner
mcst and outer most surface is 600 0C and the heat transfer rate per unit length.

, - '

OR

What is Fourier's Law? And the steady state radial eonduction I{"T. through a
irollaw eylinder, Derive Equation artd also write assumptions

I)etelmine the totai wor'k done by a gas syslern follarving a.n expansicrn proc€ss as shown in

F'igure

I
1 0 , 8
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A hot tlu-id at Zil{i "u entsrs heai e:<chatrger at a mass flrrvr rate of 104 kglh' Its

speoifie heat i:; 100t) Jlkglt" Ii is to !:n eooied by caoled by another fluid entering at

25 ofl rvith a rnass fl,rw iate ?500 kg,ft anrJ specific heat 4Cr0 J&gK 'Th* overall heat

transfbr e,leffilient bascc! on r:u{siele area ol- 2C w# is 250 V,I/ttt?K. Firrd tlie exit

teil:lperafure of'th* !:eit iluid v.'hen the: fluids are in paraliel flcrv.

OR

T'he tlov,r r"ates o1'hsl arrd e;olcl lvater streams runing tlirough ii paraliel flurv heat

exchanger arc Ll.2kgr's ar:d 0.5 hg/s respectively" The inlet lf;mpei?turcs r:n tli* hct and

cglij r:ici*s are ?5"C apd 20'C reipr;ctively.. 
-['he ev.it temi:era1:lre *f hot' water il;45uC.

If ihe irrdivlilual lreat transf',;r coei'fici$nis cn bctli sides arc t;50 \tu'iiu2C, fttl';ulate the

irr*e {)f tire heat *rctrang*i'.

iler.iv:e an *,o-pie.rsion l',;r' ipgarithnric nrean t,effifJt:rairire <Jiffe:,^ence (L'l\4'iL)) itl i:iaset of

{i)parall':! flc,u', ar'i iiii Clounter-flor,v heai. exchangers'
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