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b)

Answer &ny three question fiom Section A and any three question ftom Section

B.
2. Assume suitable data wherever necessary'

3. Illustrate your answer necessary with the help oftreat sketches'

+. fl," of.fii" -f" logaritlmic tables, Steam tables, Mollier's Chaft' Dra{ing

instrument, ThermJdynamic table for moist air' Psychrometric Charts and

Refrigeration charts is pemitted.
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SECTION - A

a) Describe the mechanism ofa simple vapour compression reftigeration system'

A vaDour comDressio[ refrigerator works between the pressures 4 93 bar & L86 ba The

";;;il ;ili;J ,i tt 
"""na 

or.o-p'etsior its temperchre being 25'C The liquid is

"nif"J 
to s'b b"for" tLttling. The vapour is 9570 dry befote compressior Calculate :

i) Coefficiert of Performance &
iir nef.leemti]re eFLcl per kg oI lhe working substance circulated

il" ;;if;;;;J;i;";stiant piessure for the superheated vapour is 0 645 kJikg k and for

the liquid is 0.963 kl^cg k.

A single compressor using R- l2 as retriperanl has thnee e\aporalors of capacity 30 TR' 20

TR and I 0 TR. The tcmperature m tne tiree e'uporulurs is to be maintained.at - l0"C' 5"C
";1;"c;;il;r.-iht .v.t". is provided with multiplo expansion valves and back

nlessurcvalves.Thecondenseltemperatueis40.C.Theliquidrcfrigerarrtleavingthe
I;il;";;; ;";;;Jio :o;c. n 

" 
,upooo leavins the evaporatorc are dry and saturated'

Assuming isentropic compression. fLnd :

at The-mass ofie&ieerant flowing Orough each evaporators

b) The power rcquired to drive the compressor'

c) The C,O.P. oflhe sYstem

Drar a neat diagmm of thr€e fluid system ofrefrigention (Electrolux refrigeration system)

and explain it's working.

ln a vapour absorption refiigeration system, heating, cooling and tlre refrigeration take place

;;; ,"";;;#. "i 
100"6, 20'c ;d -s"c re=peitivelv ' Find the ma'ximum c o P orthe

system.

Dmw a neat diagram of lithium homide water absorPtion system and explain its working'

List out the merits and demerits of themro-elect c reftigeratiol system over other

reftigeration system. What are the fields ofits applications'

Derive the exprossio! fol COP ofrefrigerating system consisting of two evaporators at

;#;;;i;;il;;;. wirh individua'l 
-compressors 

and individual exparsion valves'
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t. a)
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8, a)
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9. a)

b)

10.

Tn. f^lt^uino data refer lo a LiBr - H2O absorplioo system :

i::::#illitT,i#'l iio'cl'6""a"'*' 
"'perature 

' ensorter remp(mture - looc'

;;il;;;H;;;",*e: 10oc' cond€nqa1e lemoeran'e - 25oc'

steam enlers the gene-ro, h"uring 
"o, 

t ut 12OiC iary-rur*ut"a 'rrle 
sleaut ) and le'ves i(

at 100'C as condensate.

tir:,;ffiffi#ilquid leaving the geoerator is 0 65 and its enthalpv is.-l70ld/kg'

iil ;ilil;;G;leaving thi generator is 2620 kJ/tg The florv rate throush the

evaporator is 0.4 kg/s. Find :

il Pressur€ itr generator, conoenser' evapomtor ao'l absorbel itr mm ofmercury head

iit Tonnage or cooling capacitY-

iii, n."t[i""i"t t "Indinsei& 
ab'orbet ivl coeflicient of performarce'

SECTION - B

Classifi reftigerants. Discuss important properties- of following refrigerants :

i) NHl ii) R-134 a

Explain the designation systems for reftigerants'

DescribewiththeneatsketchBoot-Strapcycleofairrefrigerationsystemanddlawits
T-S diagram.

Sketch and explain the working ofthemostatic expansion valve How is it suitable for

variable loading.

Classifu the condensers. Compare the Air cooled condenser and water cooled condenser'

Explain the working principle ofscroll compressor with help ofa neat sketch Also state

its advantages.

Why CFC refrigerarts are to be phased out ? What are tie recent trends to replac€ these

CFi refiigemnts ? Discuss in brief

Anairrefrigerationusedlorfoodstorageprovides25TR.fhetemperarureo[airentering
the compreisor is 7"C and the temper' ure at exlt oI coolet ls z / L' r rrru'

i1 COP ofthe cYcle

ii, p*"t o"r,on"" ofreftigeralion requircd by the compressor'

ii," "#,i* "i"i, "irculated-in 
the slsrim is 3000 kgn,''. fhe compression and e)'pansroo

ili-''i;i;',J;; il;ii,.rli *o *t." 
'r'" ' r'4 and cp - I k-J&g k ror air'

Tn an aeroolane, a simple air refngeration is used' The main compressor delivers the air at

l,# H5ilt. Tr; [i"J *. or"" fiom .o.pr"r.o, is pa.sed rhrougl a hear exchanser.

cooted with the help ot,urn uit * tflut"ti" tJti"'aturt 'i 
ui' t"auing it'e h-eat-exohanger is

45.C and the pressure is n.s bar. rnc cioiing iurbine drives rhe cxhaust fan which is used

, fiJ"if," 
-.1" 

"i, 
tf,tough thc heat exchanler' The air leavbg the heal exchangcr passes

lil"il il ffi;;;ffiTuno'rtn t'ppri"? to 
"abin 

at I bar' The pressure lo's beueen

;:"*iil; #i;;"-d .utin it o z u*lii*'t1uic or no' otult tt''o'gh dre cooling mrbine

is 20 kgmin, determine the tollowing :

u')-- ifr" *.p".ut*. ofdte air leavino rhe exDander'

b) The power delivered ro ram arr wlich is passed through the,heat exchanger &

cr The re&igeration toua in rnn""t ''-i-in 

-rti" 
iemperatuie of rlre ar leaving rhe cabin is

limited to 25.C

.trro.Ttiu-t,1. ir.r,t opic efftciency ofthe cootitrg turbine is 750lo ard no loss or heat ftom

.I ili*""t tt" ""ai"iturbine 
and cabin' Take y = 1 4 and Cp = I kl&g k'
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