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Code \o: 5121-\\
J{\\TH {RIJL \EHRL TECII\OLOGICAL UNIVERSITY HYDER.ABAD

\LT.e h I Sentester Examinations, January - 2018

\D\ \\CE, T$IRYOD-YNAMICS i , ' .I , 
,. .. ..

ThermalEngineering) : l'..i ., , i ,=:
Time: 3hrs Max'Marks:75

\ote: -:.s :-.=,..- :::-. - - : -r . ' '-::':S A and B.
pan A is c.-:-;-^i-:.. '--. :.. ,-,:-:s 25 marks. Ansu,er all questions in Patl A. Parl B

oonsists of 5 Units. Ansrver a:.:. :i - full ques:r:l f1'trlt 3ech un!t, Eaclt ir'-restion carries

10 marks and nray have a, O, .,u. 
:ut 
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sx5Marks.:25

i/ -', *': . j::- * '' -"- :'-. , -: its application itt thet'ttlod,i'trarllics? t5]

{ rI::i ls.I:,,t-:'. T:-.:'..-: - .'-:t:;rt?Whyis itzero foran ideal gas? t5]-g 
State the Gibbs pr:s. :. . t5]

'd) Draw the p-v att,1 T-. : ': '':- . . lt refrigeration cr cle. I5l

Pl HqWthennoelecrric(:-=:-. :--r;1.'-rated? .i : ,[5]. ,

-/': ' i 't i ' . -' - 
r

5 x 10 \{arks: 50

l. -\ir florvs through an adiab.,-:.- compressor at ,l I(g's the inlet conditions are 2bar and

,:lrJk and exit conditions a:i l0 bar and 560 k. compute the net rate of availabiliti

ri-ansfer and irreversibility. [10]

i'r.ir.

50C. For this process determ - . , maximum \ /ork, ii) change in availabilitl.

iii) irreversibility. For air, take C ='.718 kJ/lcg I(, u:Cuxf where Cy is constant, and

pV=nRT wfiere p iS pressure 'r kPa, V is tolnme in ffi', ln is InaSS in kg,

R : 0.287 kJ/kg I(, and T is tetnpe. ':-tre in K. [5+5]
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4.a)i ', 11ii','tissensibJeheat?Howisthts:nsibleheat'loss'ftornahumalboclyaffected'b..v,.the: skin'temperature eilriironmenttel-.':.:'atllre, and air irroiion

b) Satulated air leaving the cooling s3r:ion of an air conditioning s)'sterr at l4oC at a rate of
50 rn3 /rnin is mixed adiabaticalll. ',rith the outside air at il"Ca:rd 6li :sfcent relative

hurnidity, atarate of 20 m3 /min. assLlming that:he :;:rr:-.: prJJess3: -rt--rS ai a pressure

of 1 atm, determinethe specific hr-rr.,Ji:r. the re.ai.i: -t,tni;rt1 . the drr :u.b temperature.

:.rai

enthalpy of air.

b) Two streams of moist air, one haLving flo* rate of 3 kg,'s at 30nC ancl 30% relative

hunidity, other having flow rate of 2 kg/s at 35oC and 85% relative humiddity get mixed

adiabatically. Determine specific hrrrnidity and parlial pressure of .-rl'ater vapour aft-er

i ;;i*;.irri.icp,siieam=i.aokirpg.K , : '' : ils+s1 ':
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plant for u'liich the ':: l:::': :r: .':": ' ' -' ": '::"::':r'':-'
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6.a) Discuss about chemical potential and phase equilibr"ium . ,,1

t E1p^l-1in Heat of reaction and adiabatic flame temperatag. [5+5]
. i.ii.., i.,'i', i,.''i-...OR i.-i ; i,'', i ' r i i

7-a),'i,Wh-a'tare the aieh.ilha tor+,ei tre.ati7}iuiu.r on:a,nejt How dti'tqey.dlnerz How i9.'.'t

b) Writeihortnotes on chemical potent?!4;dphase equilibrium. [5+5]

What is a binarl' \'ailour c1'c1e? \\-lrat is its purpose?

Corrsider a cogeneration plant for uliich the ':: l::r
vv.tv,Y-- 

- 
--o

associated rvith this'c.ycle necessai'ii; z':: ' -: - -.- , : L)--'l-r:--- -'- - -i - ..' ,, 
OR t. i ,, 
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.. i,,, 
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- - : ----- -.. . . : :-: :le thermodyiramics, write tlre eqtrations foi'fViro

*opi.a ransport processes. \
Dgs;ribe Onsager;s criterian on how to ch\ose appropriate forces and fluxes' [5+5]

- applications u'hen compared with conventional energy s)'stem'

{ f,iptanthe u'orking of a fuel cell and a photovoltaic cell'
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