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Fourth Semester B.E. Degree Examinatioh, Feb./Mar.2022
Marine Heat Engine andmiff Gonditio'ning

Time: 3 hrs. e#' * Max. Marks: 1oo

Note: 1. Answer any FIVE full questionr, ffifi#g ONE full4resfio4;@ each module,
2. (Jse of Steam tabli and nruT dai ioo* x iernitted. ry

MM .\@
f indicator Olagr$ffiith clearance derive df$ffipression for work done per

b. Derive an expression for volumbtric ef'ficiency of reciprocating air compressor. (08 Marks)

c. A single cyiinder single, acting air compressor hai a swept volume of 0.035m3 and a

clearance volume of 0.0012m3, and runs at 400rpm fhe air is compressed from I bar and

a. With tt%:Fof P-V and line dlamffieknhin two staee recrprocating air comprer??l*"ru,

b. In at6ir*$le acting, two stage a(coitpressor the mass ffiressed is 7.5kg of air per minute
from 1.013 bar and 15oC throu[h'a pressure ratio.oft225:1. The stage pressure ratios are

equal and the index of coqpr$'lsion and exparyi&n)$ 1.28. Inter cge*Pbis perfect, and the
bode of each cylinder q@.perm. The clearance'"ffihime ofeach stdb##% of the respective

27oCto 5.5bar. The index of compression and expaniion is 1.28. Calculate :

i) Volumetris ffigiency
ir) The massffi.ftUifdelivered per secondryrfu (06 Marks)}\, 

&-"
2 a. With thqffibdf P-V and line dlaffiffi eknhin two staee reciRrocating air comprer??l 

*"ru,

swept volume and the spepd of rotation is W*##fr: Determine: ,e" I -'itii) Indicated Poweg, .J'| s _k
ii) The volumetric efficiency of each stage ," ffiTtt) rrr\i vuruuu-rl+l/ grrlur(,uuy ur 94urr BttrSs /*n**\"iii) The stro]<r!$dach stage. 

ffil3'= *,'" 
T (10 Marks)

"::: &4$ilodule-2 %
if

a. what 
ffiH,,I 

mean uv netffi? Write the b@ffimcle of vapour compressio" 
f/,"ffi;ru,

b. Defifie,$tlrb following with"respett to Refrigeratrgn :-

i)* Refrigerating effpe-q'+; ***
,JXml Cooling load * * ku= ,*jir*q:ii) compresso;wbr$ ' :,

"';*,;i iv) Capacity o$-#dfrigerant .,,i" ,!'

v) Co-efficient:Bf performoncsr::+ (10 Marks)
, - ,,:: ,{' ,::r:,,.

,,.',1,, '' " .r. 0R
a. Briefly wrife'down the desjrable properties of a refrigerant. (10 Marks)

b. In an Ammonia refrigeratci;operating on the vapour compression cycle, the ammonia leaves

the evaporator and enters the compressor as dry saturated vapour at 2.68 bar, it leaves the

compressor and enters'ihd condenser at 8.57 bar with 50"C of superheat. It is condensed at

corgstant pressurc;.,pndf leaves the condenser as saturated liquid. If the rate of flow of the

refrigerant thro.gffihe circuit is 0.45 Kg/min calculate : i) compressor power ii) the heat

rejected to thd eblrdenser ciloling water in kJ/sec and iii) the refrigerating effect in kJ/sec.' 
.*- '' (10 Marks)

.*n",
,,,,'ti.' " Iof?
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ion systenr, label the
(10 Marks)
(10 Marks)

Module-3
5a.

b.

lll) uu pressurc sarety uuteut. -.,- s "

,dqw .o* i

&ory kt"
6 a. Write short notes on maintenance o{the"fofiowing refrigeration sy;teYh equipments

i) Condensert *3 
' F *:'.,,.. 

*

t oil separators .#-ffi' *ffi,:*
ii) Filters and driers. LJ (10 Marks)

b. State how each of the folffiffi faults identified &. * rupo* compression refrigeration

machine. d*Wd 
* *M

i) Air in the sYsterP('*l. tN

r) Solenoid valve 
4,-ii) H.P safety cutout e"=,P

iit) Oilpressure safety cutout. ...- *!Y

i) 1-"., the.systerffi%".ff #-dii) Moisture in the sfjm*€m
D Air in the systetqq*;
i) Moisture in the sfjm*€m

l r dk&" .Yiii) Underchargogg*'
iv) Overchargffiffi 

- ryffi (10 Marks)
ry%" - 'h

b. Drayv.d-qblo.i, diugru* of an automatic accommodation air conditioning unit and label the

pard;ffi indicate the directions o'f a'ir flow.
., 

,.,, ',,.,.,.,. " (12 Marks)
. ,il

", q

sifl i:riti!. q l.

b.- write a note on dilbf insulation. ;* (04 Marks)

c. Exhaust gmffib*ing throu hr heat exchanger at the rate of 0.3 kg/s are cooled

from 400 by water at 10'C. Thdspecific heat capacities of exhaust gases

and waterffiy be taken 6 1$13 and 4.19kJ/kgK respectively, and the overall H.T.C from

is 0.4Kgls
i) for parallel flog
iil for countegfloiv.- ii) for counterflo

*,F***

2 of2

&a"r -\
,q

"& ) Msdffie-4
7 a. Write afifupxiiiain the basic principle" ofair conditioning. (08 Marks)

*;fu- OR +tj"''#l*"t *k t
8 a. What safety precautiop"gffiou take wheq.Wpiffihg with a refrigeitted compressor during

troubleshooting or repffifi? *€.ru 
* *u d (08 Marks)LluuulEDlr\rvl[$ \I fvycrdl: '!:.- s*

b. Enumerate the stqgrda$d maintenance cffiorrt in air cond@ysteg. (08 Marks)

c. What are the pro$Mies of air for an pffipffi air conditioaik-Ststem? (04 Marks)

' ;"b *"&'JSA ' ", t. s,ils

FJfl&W J&* I
@Ioaute+qml\tlo(lule-l d"

g a. Classiff&lpafexchanger. BrieQffixplain with a npf+{S&ch shell and tube heat exchanger.
,@#b -e*" ffi .dsr' 

H (10 Marks)

b. neri-$# expression for dfo Lf .o*r., no* f,.g{ exchanger. (10 Marks)
*sd -".'q *: \p;.4.-* -., Ofi:***.* * (} :")-

10 a""Hffifine effectivenes$ qf u heat exchanger.dnd write the effbctiveness equation for parallel
i",a}rtffi,ira counter flov4:-:,,,i;;lr.,.i' : .,,, (08 Marks)

@ffi.
%d'%'

ryit$r-e

(08 Marks)


