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REFRIGERATION AND AIR CONDITIONING

(Mechanical Engineering)
Tinre: 3 hours Max. Marks: 75

Note: This question paper contains tu,o parts A ancl B.

Part A rs compnlsory r,vhich carries 25 marks. Ansr,ver all
consists of 5 Units. Answer any one firll question fl'ont each

10 marks and may have a, b, c as sub qLrestions.

cluestions in Part A. Part B
unrt. Ilrch qtrestiort ('rln'ics

PART-A I

(25 NIarks)

1.a) Explain the cycle of Carnot reli'igerator t2l
b) What is the effect of superheating on COP o1'a sy,stcm? [31
c) Explain the effect of condenser presslrre on the etficiency of the cycle. Lzl
d) Bring out the principles of rvolking of capillary tLrbe . I3l
e) What arc dil'f-crent retl'iccrant and absorhcrs arc uscd in cirl'fcrcnt applications. t2l
f) Iixplain the principle ol steanr jet reli'i-ueration svstcrr I3l
g) What is the neecl ol ventilation in A/C applic:rtions I t2l
h) Draw comli;rt chart ancl indicate cornl'orl z-one, t3]
i) What is the role ot'Registers in the air conditioning s1'stems'? t2l
.ir Expluin lhe u orking ol .Air' \\'l'hcr'. I I I

PART - B
(50 NIarks)

l.trt Lxpluit) lrr:st's irr V('R \ystctlr lrrrtl llrcil cllecl:.
hr A le l'ri gcrlrti()n systelr) opcrlttc\ with R Il lelriccrlrnt. I-hc cvuporurlol lrnrl conderrser

ten.)perature are at -50C ancl -350C. respectrvely. Tlre actual suction to the cornpressor is
at 150C. If super:heating of refrigerant vapour from -100C to 20{)C cloes not add any
retrigerating effect,
i) Detern-rine the percentage increase in volul'ne flor,rr rate per ton of refrigeration
compared wrth the saturation cyclc:
ii) Compare the COP for saturilted ancl super-heated cvcles. anci

iii) Dcterrnrnc thc power rcrluirecl per TR. [5+-5]
OR

3.a) Explain the effect of supedreating the suction vapour.
b) A refi'igeration system operates rvith Rl2 and,,pr,oduces,.l ton refrigerating ef-f'ect at the

evaporator and condenser temperatures of -50C and r100C, respectively. If the liquid is

sub cooled from 400C to 3OoC in the condenser, then calculate for the sirnple
compression cycle ancl sub coolecl cycle the fblloiving: (i) Refrigerating effect,
(ii) Mass 1'lorl,rate. (iiil VolLrme o['vaponr handlecl by the compressor, (rr') Power
requirenrent. and (v) COP. ls+51



4.a) Explain the principle ol Ramrnine process in Air cooling system.
br A 'iltt1ll,,'air rel'l'igerution:1 :l.ent i: u:ed l'ol rrrr rLilcrult to tlrke iL loud ol'10 TR. The

ambient pressure and temperature are 0.9 bar and 220C respectively. The pressure of air
rs increased to 1 bar dlie to isentropic ramming action. Tlie arr is tr:rther: compressed in
a cornpressor to 3..'5 bar ancl tl"ien coolecl in a he;rt erchanger to 720C. Finally the air rs
passed thror-rgh the cooling turbine and then supplicd to the cabin at 1.03 biir. Thc uir'
leaves the cabin at 2-50C. Assuming the isentr:opic elficiency of compressor and tr-irbine
as 80% anclT5c/c respectivel)', find
i)'fhe po\\'er reclLrireclto tlilie the cooling load in the cabin.
ii) l'he COP o1'the sysl-cnr
Trtkc C,= l.[)0.i kJ/ku-K: \= l.zl

OR
[-5+-5]

5.a) Draw the line diagrarn and explain the working of practicarl vapollr absorption systern.
hl Irt an lbsorltitln tlpe rcfrirerrtor. tlrc heat is supplietl to NH, lencrrl.or by condensing

steatn zrt 1.6 bar and 80c/o dry. The temperature in the refiigerator is to be ntaintained at
--50C. Fincl the maximum COP possible. If the refiigeration load is 150 TR ancl the
actual COP is 809/c of the rnaximunr COP, finci the mass of thc stcam reqr-rired per hour.
Take the temperature ol'the atmosphere to be 300C. [ 5+5]

6.lt ) Exllluiti thc wrrrl'ittS ol helrneticalll se alc.l curnpre\\ol' lrnr-l explrrin its adr rrrrt.agcs ;.Lrrtl

Limitations.
b) With the help of line diagrarn. explain the working of the floodec'l tirpe of evilporiitor.

f 5+51

OR
J.'.tl Hrrtt the pt'oblcttts t'ellted ttl Air cotrlcd crrndcrrser':;u'c s()l\cd LL:ing uutel'cooled

Conclensers? Explain the wor-king of water cooled conclenser w;ith a neat sketch.
b) Wrth the help of neat cliagr:tm, explain the working of thennostatic E,xpansion valve.

[-5+5]

8.a) Explain the suntmer air conditioning system pr:ovided with ventilation Air with needed
' diagrarns.

b) Room condirions: 260C OgT. 190C WBT
Ourside condirions: 35('C DBT. 27('C WBT
Room heat gains:
Sensible heat: I I .1 kW
L.rtent heat: 3.9 I'W
Thc contlitiortcd ail suppliccl to the' roorn is 50 errr lrrcl 2-51 fresh ;.tir ancl 75'i
recirculatecl roorn air. Determine the fbllowins.
i) The l)B'[' and WBT of supply air.
ii) The DBT and WBT of nrixed fresh anci recirculated air betbre the coolins coil.
iii) The apparatus der,v point arrd bi,pass l'.rctor of the coil.
ir)The relrigeratior-r load on the coolins coil and the moistr-ne reurcived b,v the coil.[5+-5],oR



f .a) Explairr rr itlt thr'he lp ol elrurt. tlrc hulrrun corntbrt chart.
b) An air conditioned space is nrziintaiued at 250C DBT ancl 507o RH. The outside

conclitions iire zl00C DB ancl 2,50C: WB. The space has a sensrble heat gain of 24.-5 kW.
Conditioned air is supplicd to the space as saturatcd air at 10"C. Thc cquiprnent consists

i) Volume llorv rate of air sLrpplied to space.

ii) I-atent heat gain of spacc.
iii) Cooling load of air lvasher. [-5+-5]

l0;a.) What is the purpose of deoclor:iints ancl explain difi'erent deoclorants usecl l
br U:irrg pslchlorrretlic chlrt. expluin the rne thocl of cooling rLnrl dchurnidrlieution procc\:

ancl how clo yon get them practically? L5+.51

OR
I I .a) Explarn difterent frlters and grills with the help of lrne dragrams and their working.

b) Draw the heat pump circuits ancl heat soLrrces involved and explain their workin_q

details. l5+51
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