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Solve any Two Questions out of Three

a jrt plane is to by a simp at hgeration system. The
available is as follor.vs.

Cockprt cooling load:20 TR
Speed of the plane : lO00lon/hrs
Ambient air temperahrre: -i5oC
Ram effrciency :90o/o

Pressure ratio in the main compressor:3

Pressure in the cockpit : I bar
Ifthe coclpit is to be maintained q1,25bc'iuld, '. 'l) Stagnation temperatur" ur6press'iire ofair

2) Mass flow ra.te of air b qpckp.t'
3) Power required to friv-e thb'refrigefating system
4) C.O.P of the s]-stern

Pressure drop i,r the heat exchanger:O. I bar 
j ' i. ' , 

'

Isenkooic efficbncics cf rnain compressorand trntb&e,- 80p/o

TemperatureofairenteringthecoolingTurbine=30"C,
Pressure ofthe air ieaving the cooling turUiire : 1.gg 6u'1' ,.,

.entriiurg the main iompressor

cliart.
ril srulTller a wnter af rffi111.rmjilt psyc trometric
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l) Capaciry of $!s,v-Stem
2) lrrdicaled pq*er ,,1 
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3), COP of;rki"systiim ,

4J',Draw P-H lnd''X-S DA
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\Wet huh temperahiie;' =i.JQosr.,:^ o'
Baronreier leading i'71$fu of Hg
Using steam tablg: Detennine

,.'',. , 1, ,.Parliai.pr-epqlrg- o,f watbr vaporir
.,,'.:.',.;2.,, Re$tive.,tnruiidi1y,,,.'
:,-. i',J:; 

.,,.,[evi: piiini- tefuerature
,.',' 4.' .'Soe.Qifiq.l..ffiity

l, , , Vapour''densfty
.m ETplainr the,usO,ijf,tieat punry for trea

-":R'
' ..i'
.L Ihe:folhwing,'data refers to the offce of air condition

ieating' capaity of 30 occrpants.
Outside deiign corditbrs: 36oCDBT arf, 2T'CWBT
Inside desigr condiions : 22o CDBT and 55% PJI
Solai' heat gain 8500 W
I4tent heat gain per occupant : 100 W
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of the coil and capacity of tlrc plant.

and then to cool the aii'
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