
Max. Maiks: 75

Code No: l53BZ
.IAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY TTYDERABAD

B.Tech II Year I Semester Examinations, March - 2021

Timei 3 hours

: T,HERMODYNA,:MICS ]

Ansrver anY five questions

AII q.uestions carry equal marks

1.a)Whatisprinciple'ofthermometrl'?gnt'couldithelpindesigningthe'measurenletltof

b) A flLrid u, u pr.iru.e of 3.5 bar, and u'ith specific'volLtme of 0,2'rnr/ltg' containecl in a

cvlincler behind a Piston expands reversiblv to .l pressllre of 0.8 bar according to a larv

;:;V,. aoi.utot" rhe rvorli clone ancl heat transl'er b;' the fluid on the piston' [7+8]

2.a) Explain the Joirle's expe|iruent to pro\e the lirst larv of thermodynarrics applied to a

cy'c Ie.

b) 'h,i,o,therr-ll()Il.]eters, one centigracle and other.fahrenheit. are imn-rersed'in a flLtid' Atief

the thernrorneters ieach eqLriliLriurm rl'rth the flLrid. it is noted thal both the thertrlirtneter's

indicate the saure nurnerical l,alLte. l--ind the identical nutnerical value shorvn bY the

thermorneters. I7:8]

3.a) wl-rat are the nia.ior lirritations of 1'lrst lavY oltherrllodlnanlics? Horv to overcolne these

limitations? ExPlairr. l
b) A, air conrplessor- l-rar,rdles 6.0 rlrtnrin olair-r'iritlr a densitl'ol l,],6 lig/m'and a pressLlre

o1' l.tlt: Oor,'unJ,iii,Jlr.frotges 450 liPa rvith tr density of 4'86 kg/mj The charrge in

specific i,,r.rnli'l,"r"rgli ..ro-i, rhe cornpressor is 82 kJ/lig ancl lreat loss b-v cooling is

24 liJihg. x*giecting tG 
",.,.1 

pE. t'lncl rhe rvorli in liw. [7+8]

'{a)i\nengineu'orkingonCartlotc)'cleabsorbsQlLrnitsofheattiornasollrceat-[rand
re.iects er Llrits of ileat to a sink at T: Thc te,lpcrature of the u'orl<ing fluid is (Jr arrd O:"

unhct'e O1 < [1and €)2 > T:' If'Or : Tr-kQr arlct Or - TrrkQ2' where k is constant' t:hen

shos,that e1'ficrencl,olthe cnglne is qiven b1': I (L:/T -2liQrt'

b) Drari,the P-V-T sLiriace fbr *'ater aicl iiiscLrss thc triple poilrt and critical point data on

[8+71tltc tl iugrarlt.

5.a) Derive the eqtlation ol state tbr pert'ect gas and discuss the itnportance ot'ges currslarrt

allcl Universal gas constant'

b) A theru]allY insLrlatecl vessel c()ntairls 3 l<g mole o1'['lz and l 5 lig trole olN:1tr;f ::.j::
u/c irni.lrr,;;"r, are separalcd b1, a partirion riall. Deternrine thc change rn enlrop)'

$.hen the partition u,all is retl'torrecl zttlcl the two gases tnixes' l7-s]

o.a) what is rl-re role compressibility charts in understatrding the behavior real gases? Explairr

in detail.
t) A gas u-rirture consists o10.4 kg of carbon tt]onoride, 1 l kgof carbon dioxide and 1 5 kg

ol nitrogen. Detenrrine: i) Mass tiaction o1. each Component.ii), Mole fraction of cach

component iIO''evar.g. ,rrota, |r];;;i tl-t. ,rirtu,. and iv)'the 'gas, 
constant of'the

tttixture. 17' 3l

-:attlr:.'

:



1.a) Slate the significance of Vander Waal's eqr:ation of state for real gases along r'r'ith the

compressibility factor charts. r. , .- r .. ;:r rr^ +._.-

b) 200 m] of air per r-pinute nt l50C DBT and 75%o RH. [f heated Lintil its terxperatllrc' rs

iSd C anO nra, i) relative hLrnriclit1,. ii) Wet BLrlbTemperature,and heiit zrdded to air per

"t;,,*.. 
" 

[7 s]

8.a) Derive the

diagrams.
equatior-r for the therutal cff-iciency ol Bral'1cln cycle b1'drau'itrg P-V and l'-s

c),linder of diarlleter 220 rr-rrlr atld stroli'e

Fincl the air-standarcl elficiencv and treatl

ancl C, :0.718 hJikg K for air' , 17-81 ,

---ooOoo---

b) A gas engine u'orliiug orl Otto cvcle has a

300 mrn. TIie cleartrnce r'olutle is 1800 CC'

etfective pressllre Assittttc C,, - l U0'1 k'l/kg K
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