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Note: l. Answer any FIYEfull questi@iffioosing ONEfUA

compress I kg of, air from 1 bar pressuge affd 32'C initial temperature. The value of

.. " "P,". $s Module-l
a. Derive an expression o$qy-.oik-"done for single s

,;+.!ry
Derive an expression o$qy-gik*done for single stag6ffimpressor when the compression
process is polytropic ffi: t;. fl (10 Marks)process rc polytroptc (ffi: tl). fl;#y (10 Marks)

b. In a 2-stage air compWi, the work output is ffi& to be 350 kJ&g of sir. It is used to

the intercoolq ff-* W (10 Marks)
'#

&P dD

c. A single stage reci

c. 1.5 KW per of$efrigeration is required to maintain a tempbrature of -40oC in the
i&igeratorworks on Camot cycle, determine the hllowing:refrigerator. If

(i) CoP of
(ii) r
(iii)

l. Answer any FIVEfull questigffiiffioosing ONEfuA queffiMfrom each module.
2. Ilse of thermodynamic dgp'rundbook is permitted\*_"'

?n:4v"'l*++.IqP '*l

compress I Kg olffitsg alr rom I bar pressuAe affld Jz-v rnltral temperature. lhe value oI
n = 3 and R: Offiffi/kgK. Find the intermgfue pressure, temperature and heat rejected in
the intercooler , "l^-\ /1o rVrqrlrs\

d%d & Oh.
efficiency of compreffi!$in terrns of clearance ratio and

pressffiatio. &W** " ;ffi (06 Marks)
^.,"*"F.ics

pressffiatio. &W**" #
b. Show that the condition for minirffflrm work done iudi,dY #,** t$

with perfect intercooling.m*P. = ,ffi where eYffir;

presstll$fratto. (06 Marks)
Show that the condition for mipiriflrm work donejryffi-stage reciprocating compressor

with perfect intercooling"ffi& = ..ffi where mffir;%""ediate mm[it,, 
p1 and p2 are

suction and discharge p respectively. * *\PW % (08 Marks)
air Compresso,fffiffi:B I m3 of air p.gr flrinute at 1.013 bar and
at 7 bar.If"fu'Yfaw of comprqsbn is PVr'35 : C and the

ute the ffiFdpower. @ (06Marks)

are 183.19 kJlkg, 209.4

.."":(i) The refrigerant flo
\%tii) CoP of the 1{IfuJ*e:" 'x* d(iii) Power rygu{*i*'to drive the cgfu)ssor

(iv) The rat&q*8heat reiection in"dh-deondenser(iv) The ra[d&ffieat rejection iqfu]qondenser (10 Marks)
,*{ffiuffi/ qd " ?
milq sr

&^hd"w oR
a. What are the different typmd, refrigerants used in onboard ship refrigeration system?

,'",#v (06 Marks)
b. What are the desirable ffierties of refiigerants? Explain its characteristics. (06 Marks)

ofthe sink
to the sink per tonne of refrigeration.
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(08 Marks)



.*W 18MR4s*{=&P
"e*Jqensfu q&"qM

Modute-3 {Mtuu

5 a. Briefly explain the constru.tio, *ffioffi[ okn#ffi'refrigeration system with a neat

labelled sketch. --tr \ ' (lo Marks)

b. Explain with neat sketch of L.P cut out and HPffilrit in refrigeration plant. (10 Marks)

fu*ff* *=fu9ero *s
6 a. Explain indication, causes and action req&iiff for following cases: tsF' ;

iiil over charging of refrigeratiqwqy"stifm ": ,s* . (12 Marks)

b. ilith neat sketch, 
"*ptuin 

thenn#ektffiexpansion value and mefit"ion its functions. (08 Marks)
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'\7 a. Define the following : ffiqfl "ryffs-h
(i) D.ybulb temper"ffi# (ii) wetbulb tempeqffire (iii) Specific humiditv

(i'rr; R"tutirr" n"*iffi'p*t (v) Degree of saturation (vi) Enthalpy of moist air

(i) Under charging ofrefri

u*r****

g a. With a neat schematic diagt'lugr,-explain winter ai667ffiiti$ning systery-"'ffi-' (10 Marks)

b. With neat sketch, explaidffiffir handling unit offfionditioning sysffi (10 Marks)

(10 Marks)

y& u-"
dL**S* '.W?..

10 a. "*'Explain

{S *"-

Mod&=5d
ivenep'(iY parallel flow

'% t'%qm* * #
d Moduk:fr *.* -9 a. Derive an expresgjffiofNTu effectivenes.p fuiparallel flow.h-ffit*eichanger. (10 Marks)' wffi 

t 
"n&m;& 

to cool0.55 kg7;fff oil from 115"C to 40oC byb. A counter flowfuat exchanger i
the use of *ut€ffithe inlet and o&& femperature of c&ling water are 15oC and 75"C

t$$&,F + L 1 -\,--^.-:-^^ L^ t /<n ur^++ -^- 6^+^r
resoectivelv.4.he overall heat transfEl"coefficient i@pected to be 1450 Watt per meter

.quu* @ celcius. Using Nffi'ffi"t od, calculffis&'following:
(i) A&3s flow rate of waffi ffi h(ii) Thd effectiveness sf,"trre#tixchanger r".,3r .&"

*";^s

sR*

ffi' .4 ** (o6Marks)

b. Obtain an expffiffir specific humidityaq&kgree of saturation. (06 Marks)

c. A room -"*rr&& x 5m x 3m. It contdiffiqltmospheric air at 100 kPa, DBT : 30oC and;. A room -"4q.rffi x 5m x 3m. It cont#,htmospheric air at 100 kPa, DBT: 30oC and

;;hrir" hueiAft{, : 30Yo. Find the *us -old.y andthe mass of associated water vapour in

il;;;.ffiW'the problem withoues$of psychrometricchart and using the properties of

M.: " 
*1".. ''"r dtgfl" TY

(tg Air distribution =*I;* (12 Marks)

b. Water to water heat e:p6ffSdr of a counter flow arrangement has heating surface area of
2 n]. Mass flow rates ffiot and cold fluids are 2000 kg/hr and 1500 kg/hr respectively.

;'ffi

Temperature of ho;l arfl cold fluids at inlet are 85oC and 25oC respectively. Determine the

amount of heat trifuerred from hot and oold water and their temperature at the exit if the

overall heat coefficient U = 1400 Wm2K.

*:1. * *'{.
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coefficient

(08 Marks)


