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"rury*1++3 a. List the desirab-lgufuperties of a refrigerant{rsed in marin$sftigeration system. (10 Marks)

b. A Carnot refr{$S*htor requires 1.3(\ff{pei tonne of refrigeiradion to maintain a region at low
temperature of*'38'C. Determinelu", 
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(i,) r#g@temperature or$rffie ffiS\'
(iii) t"5 freat delivered ffiQ@P when this devi6"e i$used as heat pump. (10 Marks)
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-affiat are the refrigk#s used in Marineffiitice and given their ratings. (08 Marks)
bff28 tonnes of icffibrir and at 0'C. is,qproduced per day in an ammonia refrigerator. The

b. Ina air compressor, t
(10 Marks)

350 kJ/kg of air. It is used to
compress I kg of free air frogr T bar pressure
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temperature gangpfu the compressqf,,ip from 25'C to -15oC. The vapour is dry and saturated
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" Max. Marks: 100

stage compressor.

(08 Marks)
(06 Marks)

mpresses the same according to the
at a constant pressure of 10 bar. Ifthe

(06 Marks)

of rnultistage compressor is the

coefficient of
] compressor.
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a. Define the following with
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Note: Answer any FIVE full questions, cffi_*f;Tig ONE fall questionffiiit each module.o
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(iii; Uectranical Efficiency n$'3* 1iv) Overall Efficiency,
Derive an expression foavohi$'etric efficiencv of sin&b stDerive an expression foqyolufietric efficiency of si

An air compressor tffiihair at I bar and 20oC.oAn air compressor tffi ih air at I bar and 20
law Pvr'2 = Constant.iftffi then delivered to a r

done (iii) Heat during compressiopul
"rA
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intermediate pressure
georget{ic"-ffiean o f the suction pressure.

at the &ompresslon arl
62Yo of the theo
erties ofArnm8:

expansion valve is used. Assuming a c

l, calculate the power required to drive the
I

Temp ("C}
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w Enthalpv ftJ/ke) Entroov ftJ&e K)
tl " Liquid Vapour Liquid Vapour

25 100.04 t3t9.22 0.3473 4.4852
j"1"5 - 54.56 1304.99 - 2.1338 5.058s
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I = 1.3 and R = 0.287 MhS K. Find (i) Interr4pdi
compression in first stpg$; (iiil Rate of heat rejgbfib
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b. Write a note on maintenance of refrigeration ffiht-ilIhed 
in marine practice. (08 Marks)
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6 a. Sketch a Thermostatic Expansion Con6i&4ffilve (TEV) and briefl$p!fulain its construction

and operation. *",***'o * '* (08 Marks)

b. With neat sketch explain the follo,'t&rl& ;r""'
(D Refrigerant chaiging d" ll,,- ,'5*
iiil ol rJp*utoiin i.de.pffi$ffint e"ffi. (12 Marks)
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7 a. Draw neat sketch orffie"ait.ordiiffig ptant dddxplain main components of sam-e' 
.

ei% h,%3 (lo Marks)

b. With neat sketch p4gplsiilthe air circulation systern. (10 Marks)
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Module-3 ,*q",";r
s a. Draw the neat sketch of Marine r.tigeration ptant 

lp& $t the components of plant(rz 
uarxs)

b. With neat sketch eeml$in the air circulation l{stem' (ru tvrartrs'

m* 0#i\-*: '& 
in an air'ffiditioning system on board ship. (06 Marks)8 a. Explain tfficbfltrol of humidity ,^z ir^-,-^\
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;. 'gg,"t*;d{Teufr trouble shooting an{ m$intenance of air condition system (::y'-1
c. 5mx5mx3 ir at 100 kPa. DBT: 30oC and

midity = 30%. Find of associated water vaPour in

chart andusing the ProPerties
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of water vapolrr from theffi tables. farc 
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9 a. Derive an expressior\doill\,Iro orpffi.ffiv heat exchaffigp. Also state the assumptions

made. ' .ffi * *']$ q-*qd (loMarks)

b. With neat ske*cffilain shipside ag@gpk insulation. *'-, ' (10 Marks)--_h,ffi" 
m,,^^ ,. d

, n ^ ..,^..,*ft* L^,, p*,.t",,.,.,.'*h#3h ; a:*, ,nafffiution. (06 Marks)10 a. Classi&fu Heat Exchang.eU$lh on A.r,g, anffilication- (06Marks)

;. wiit*#rrtetch explain iuqtiiano tube typi heat exchanger. (06 rllarks)

;. n.nffid.. flow heai **#tU&.. is used io coot-)zoO kg/hr of oil (Cpo = 2.5 Hlkg K) from

ibOdCt" :SiC bv the usq*Oiiater enteriqg4t'l7'C. If the overall heat transfer coefficient is

*3vqiq.;f at,ouer.sqM#K:.4._-.19.1$Pl3'.*:.Y:,::,*::1,,.;-:,::t:?:,1'"i[1:T::r& "\-_'-r----

W,ind effectivenesffi* 
"*ceed R5oC '%l*'
Xni rry.111r^.n.rffith heai exchangep*- P?esume that the exit temperature of wa,%I#j_';
exceed 85'C. F*" ,r"\tuq#
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