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REFRIGERAT10N AND AIR CONDIT10NING

ME301

ffqkr<cq ,ff{ri}l
Time allowed : Three Hoursl

cb' 19 tw nw aM t, icltffiar*gnrfiful r

Nole i Queslioh No. I is compulsory, a swer any FOUR questions lrom the remaini g.

oil eA- e71+ €tfi iPi 616adY 96 sIE ta &ffi t
Solve all parts ofa qteslion consecutively togelher'

oi vA6 sw $17*!t lvt,ar *ffi t
Start each queslion onlresh Page.

t i,t qlql qMi i sa id A fulfr t 3iffi 3tIEc O 4t4 t t
O ly English vercion is valid in case ofdiference in both the languages'

l. (l) {rlcr4 lTd t, tFd fi-6rq E1 ftd-d? mr qr ft6,rq i sqr er ffqrq? E,C{I

6.Edrdrt,

(a) fusr{ n R-cI IIqr 6rS (b) c{i-tr{ lqrq

(c) wfi-m (d) fi-6rc6ErdI
In simplc words, the cooling or rcmoval ofhcat ftom s systcm is called 8s :

(s) Work done by thc sysrcm (b) Reftigcrating effcct

(c)Refngeration

(2)驚輛爺h下甫Ч
"う

mt:
(d)Efrlciency Ofthe system

t3fifu5-irq dE : ?0

IM8rlmum Mrrks : 70

(a) Asckrfto:rt(idqrlrq
G) Ascff{6sktsrdl+qr-5c
(c) A sqklfto :nt( i Rn crc r-fic

(d) asct{rfts dkiRn mq-mYrq

Rcverscd Carnot cyclc comPrises :

(a) Two Isentopic 8nd two adiabstic proccsscs

O) Two Is€ntropic and two isothcmal proc€sscs

(c) Two Iscntopic End two constant prcssue proccssts

(d) Two lscntropic 8nd two constant volum€ Proccsscs

(l of12)
PTO

363



ME301

(3)

(4)

(2 ofl2) 363

qc yttftn i cqr cq * wi qrd qr ro t i ss-6r ftqq? gqn6 drr,
6ql lcor;* = nffFa-* tr,r ffqrqc ryri6, tcop)Hp = slcr cq cl ftqrqc yns)
(a) (COP)HP = (COP)R + 2 (b) (COp)Hp = (COP)R + I

(c) (COP)H" = (COP)R - I (d) (COp)Hp = (COP)R

The Coefficient of Performance (COp) of a rcfrigerator working as a heat pump
will be :

Hcr€ (COP)R = Coefficient ofPerformance ofReftgcrant (COp\r* = Coemcient of
Performance of Heat Pump)

(a) (COP)HP = (COP)R + 2 (b) (COp)Hp = (COP)R + I

(c) (cOP)Hp = (coP)R - I (d) (Cop)Hp = (cop)R

qfi 5ri y{i-fi Efi sr ffqr6 gqis (c.O.p.) d,n ,

qlQ r, = re mrrn, t, = ffq drccB)

(a)   名
(C)  号

(a)   孔
(C)   号

0名
0¥

The cocfficicnt ofpcrformancc (C,O.p.) ofs Camot refrigeration cycle will be
(IfTl = Highcr Tcmperature, T2 = Lowct Temperature)

(b)

(d)

T,

Tl― T2

Tl~T2

Tl

(5) C6 sri yrffft? *1 r.s rwa yrfra; 6 qrqrrsilr tA i, d {16r ffqrqr g"ns
(COP)a町 :

(0 142
(c)   287

A camot“■lgntor requ應 15kW/tonne Ofremrm●。n then i“ ●∝範cient
ofpronnancc(co.P)wl‖ be

0) 233
(d)  326

ф)  233

(d)  326

(a1 142

(c)  287
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(6)¨討廟 愉 希

“

金輸 爛 hRnII、 前 w澪 (COP)罰 IR:

o薇 赫 ■ 論 l  o輌 tl

(C)Ч
`。

ltl        (o 爺 やaで ■

By su卜●∞ling method in any remgeration alachine the value oFits Coemcient

oFPerfomance(COP):

(a)Docs not alter      (b)InCreases

(c) Dccrcases         (d)None ofthc abovc

(7)照.“.珈面葺甲コ劇Mヽ¬釈ま,t:

(o 15kW          (b)25kW

(c)  35kW                     (d)  45kW

In S I Unit onetonne ofrc6蔵 gcration is equivalent to

(a1 15kW          (b)25kW

(c) 35kW                (d) 45kW

(8)爛臨 蹂22前瞑面｀マ t:

(al CHC″2            (b) CCち F2

(。)CC′3F           (d)CCrF3

The chemical follllula ofremgerant R‐ 22 is

(a) CHC7F2           (b) CCち F2

(c) CCちF            (O CCr3

(9)q[Ч 赫 赫 鮨ml,赫 メH日 ● RヽR罵話 a`♂Ю哺輛おt:

(a)HttKЧ Ⅲ        O)鋼 g iq。
・

(C)メ "[゛
[ず:[0      (d)い 熙FW椰 (coP)

In a vapour compression remgerauOn systcm,the ratlo of remgentlng efFect to

wOrk dOnc is called

(a)COefrlcient OFexpansion  (b)Clearance volu ne

(C)C∝ frlctnt ofelas● city (O COCfFlcient ofpcrFonnance

PЛ.0.
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(10… 耐 泊

'H坪
欽 爺 綸 蒻 t:

lal哺 象 蒻 赫    φ)赫 象 蒻 油

●)捕 諭 ,哺謙 蒻 満

“

)輸 輛督やキ 」
Thc nuids uscd in Elcctrolux Rcfrigcrator arc

(a)Water and Hydrogcn

(b) Ammonia and Hydrogcn

(c) Ammonia,Watcr and Hydrogcn

(d) None orthcse

(H)マ合軒俸輌蒻uυ,・ 合ヨ1含金田市q、 qく o市さ:

363

(a)

(b)

q[輌 [q● ‖ЧК■ず |[争

鐵
●)赫 赫 Ⅲ ×赫 陥 Ⅲ

(d)― うや●ヽ ■

The relative cOcFncient oFperfo`11:ancc is cqualtO which oFthc Following:

(a)  
コロ
::iii::;:::::::lililil::|::II‖ :l{I:堂

⊆

Actusl coellicicnt(b)              讐Theoretical coeflicient of perfonnance

(c) Actual co€Ificient ofpcrformance x Theoretical coefficient ofperformance
(d) None ofthese

( 12) fs r+dftfifi v{frft, o} q'a qmr t,
(8,, q6 iIGt slErr TE{itqq rsndr ll-$,rq

O) s] d{E srq s{{ilcq y{fi-dr frsrc
(c) d-< dro sFq s{{iqq y{fl-di ffc'rc

1a; an rco ew w<riw r*dc fi6r|I
An Electrolux RcfriScrator is called
(a) Onc fluid vapour Absorption Refrigeration System
(b) Two fluid vapour Absorption Refrigeration System
(c) Three fluid vapour Absorption Refiigeration System
(d) Four lluid vapour Absorption Refrigeration System

赫 mⅢ
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(l 3) rql + d+4 fi-ffi{ * tt{ti frRle srfilr,

(al Rr< rrd t I 6; r56f t

1c) erd t I (al r<inotc6
During sensible cooling ofair, specific humidity

(a) Remains constant (b) Increases

(c) Decreases (d) None ofthes€

(t4) 3rrfi6rgr vffi'ql i f{RI€ 3{ridr ,

ta) Rn rE<fr i | (b) {6& t I

1c) u-adt I (al rci n 6]i Td

Specific humidity during humidifi cation Process.

(a) Remains constant (b) Increas€s

' 1"1 D."."*"t (d) None ofthese

( 15) qrrftifofis qrl qrfrRre:rrimter(rqG{46 ildi ,

(a) smc (0 c{ flirfr Ui sEfirtql$ ilI
G) qcli (t c(fci{ 3{ &fr<ioul aa

(c) uern 1t vi fli=fr g{ fffrqtsBti Et(I

(d) 3rqqn d c{ fiirft 3i uelet ter:n1<rt

ln ! Psychrometric char! sP€cific humidity lines are reprcsented

(a) Venical and uniformlY sPaced

(b) Horizontal and uiformly spaced

(c) Horizontal and non-uniformly spaced

(d) Vertical and oon-uniformly spaced

(t6) {s c-fi ccr{ qi'fre {fi ilqctc * 3]-<<dqdt 
'

(a) IIqc-dI3Er{E{ (b) rn-drl-fisfitr;I

(c) *ti+fugr6r{rr (d) {Fdl6*cr
The dilleience between dry bulb temperature 8nd wet bulb temperature is called

(a) Dry Bulb Depression (b) Wet Bulb Dcpression

(c) Dew Point Depression (d) Degree of Saturatior

P.T.O.
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1 r zy <Edfth qrl c{ sqhn Fi qcrr <t tql{ rqRfd 6'{fl t ,

- (q) IXEF Tfl qqFI O) rfl-er c-m nrccB

(c) *vbfogmvrn (d) firft-{irqqn
On a Psychrometric chart, venical and utriformly spaced lines repres€nts

(a) Dry Bulb Temperatue (b) Wet Bulb Temp€ratue

(c) Dew Point Temperature (d) Critical Temp€rature

(18) qt m. = !S srg iEI lqqH, rq = eq erw t ftxur i sa q 6r qqqR aqr
w = slrftr gqi6 qr frfrrq sfdr d, A {{{ diq +i y<htd 6,{t t ,

t"l *=* (b) *=\.' 
\ \", " m!

t"l *=5*5 (d) w=--5-'' n\ \-' " r\-mr
If m. = mass of dry air, rrt, = mass of watcr vapour in aft vapour mixtuE aDd

w = Humidity rstio or specific humidity then r€lation among thcsc is rcprcscntcd :

t"t *=3 (b) w=5.' t\ \v./ w-mr

(c) *=31-m. rar *=__L'' \ \-' "-r\-m.

( t s) qt ffi ,i€ Tr f+q,{q fu .qr qrdr t d 3rdFr dTqq? t<l srft q,

(8) E,rRrs nNcli+.(lr( (b) fiIfts ?rqqrr i sq

1c; nftemlrnisfo* 1a; rvi_r{i*1tr6
Ifany gas is to be liquefied thsn its t€mperaturc must be

(a) Egual to critical tcmpcr&ture

(b) B€low its critical rcmpcraturc

(c) Above its critical rempe.atue

(d) None ofrhcse

|
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(20) f+i i i frq rrfl-r* 6I Bcdq tfr{o rrfl-dc * eq I fuqr wm t t
(a) ufiftir (b) ffirsrtlErfiIts
(c) s,dq sT{s qqqE (d) fi!? qtd

Among the following which refrigerant is used as secondary refrigcrant ?

(a) Ammonia (b) Sulphur dioxidc

(c) Ca$on dioxide (d) Brine solution

(21) qi<+sIRsit,
(a) als qr{c sT&rrtrrfs 6; qa srdfro

(c) c+ (d) fqg-d;rsr&nrtrIF
Dry Ice is actually

(a) Solid Carbon dioxidc (b) Liquid Ammonia

(c) Ice (d) Liquid Sulphur dioxidc

(22) qrr*l{'a crqdr t :

(a) fu6gqraarqqr{

6) ft+'fl-ml-fimvrn
(c) llE[ r-a dFFIFI 3l'ta tfi-dl !-f, irlc-fi? qti
(d) ft6 *si6 dlcqB

Psychromctq mcasutcs

(8) Only dry bulb tcmp€rsturc

(b) Only wet bulb tcmpcr8tur.

(c) Borh dry bulb temper8turc 8rd wet bulb tcmpcraturc

(d) Only dew point temPeratue

(23) +a#iirfisr6qit,
(a) nrcrsftfdtftl Ts G) rf,rsftld qfzl q5

(c) !-f,rsftfa qr cr +di qfi (d) !-slqftFd 6ri qr
Bcll Coleman cycle is actually

(a) Reversed Rarkine Cyclc

@) Rcversed Ono Cyclc

(c) Rcvcrsed Joulc or Brayton Cycle

(d) Reversed camot c,cle 
P.T.o.
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(24)輌 薇゙ョ¬,1“新ョq:Ч‖"amt:
(a)●倫有R       (b)ヽ 欄｀ 鋼 取

(c)耐籠澪,熙uR   (d)メ 。ヽЧq["ヽ

■ c highesttcmperature in Vapour compression cyclc Occurs at

(a) EvaporatOr           (b) COndcnscr discharge

(C)Comprcssor dlschargc  (d)ExPanSon vJve

(25)、わq〔 Q:3Ro● 1可電う。。s[●
'面

積a市0■計新澪η奇赫 て:

(a)―         (b)mЧ .●
―

(c)価 ●¨      (d)¨
In an Air conditiOncr the process airis coOlcd and dchumidirlcd is cancd as

(a) Hulnidincation

(b) HCating and humidincation

(C) C001ing and dehumidincation

(d) Dehumidincation

(26)輌尋喩ョ 日ヽ` 日
'市

口,R市 尋晰ヽ ■■市百t:

la)赫 罰 蒻 qo[■ , (b)赫 前 蒻 ¬ いく
"[

(C) 赫 W。 。Ч:モR赫     (d)姉 百。
・

ЧIマn赫
In vapour comprcssion Reldgen■ 10n system thc work oFa condcnseris

(a) TO hcreasc pressure oFa refrigcmnt

(b)TO dCcreasc pre“ urc ofa rcmgerant

(C)TO reJect heat by retlgerant

(d)TO absOrb heat by rettgcrant

(27)5q:●4輌 飾 諭 1 _赫 ヽョ i赫 可ヽ・ 1。 ltl

(al qu             o)naH

(C)赫             (d)、憫|。ゴnm
A vapOur absorption remgcration system uscs____aS an absorbcnt

(a)Water          O)Freon
(c) Ammonia         (d) Aqua Ammonia

363
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(28) qs *{rJrd (cspillary tube) sl3vs}T (Icra sq t qq ysar gft * 6c fr 3c*41
drql qrdl t ,

(a) EFqe{,ffft7{ O) sraE€{i
(c) sBar r{E 6i (d} 3c{rff Es' i
The capillary rube is an expansion device usually used

(a) In Domestic Refrigerator (b) In Water Cooler

(c) In An Air Conditioner (d) All ofthe above

(2e) q{ {q {i{-s v{ftdi fr-orq d c{fi-r6 {!S ,F d rq{rrl t qftqfrfa d qrdr i ,

(a) {qffiigcd+{K G) {sPirt5q{ttcd
(c) rs{srqr€igcd+TrS (d) v{{urslctIfiltc(e
In a vapour compression rcfrigeration system the reftigerant converts to
saturatcd liquid :

(a) After passing from condenser

(b) Beforc passing through condenser

(c) Aftcr passing through expansion

(d) Before passing through cxpansion valve

(30) yrtsdc fi-+rq i ff3ft vcfi-f+ t (rgl q,t TdI vfli scq ttrr{s zr{ 6I wrdr 6r ir
q-@6(iqrilt,

(a) i il (b) ci'fr

(c) *or (d) qr&-mrt(

The colour of the fl8m€ of halide torch in case of leakage of Freon refiigerant

will change to

(a) Red (b) orange

(c) Yellow (d) Bdght Green (1x30)

2. (D q{ v{fl-fi q$q + "1ieT({ 5ois" i fl sIN$q t ? qqgr{q I

What is meant by COP of rcfrigersting machinc ? Explain.

(iD 3rqks 3nfdr 6i qfunfra 6frq t

Defi ne relative humidity.

P.T.O.
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(iii) ylfl-rs R-22 + y{ftffi R- 12 * 3rtm €I qI ?

What are the advantages of R-22 over R- I 2 refrigeranr ?

(iv) a\lxfta-r ie * +t qi am s af{sl ffifuS r

Write any two advantages and disadvantages of air refrigeration system.

(v) "fita slfil+.{" Fr t ? scsEq I

What is "Sling Psychrometer" ? Explain. (2x5)

3. (a) 6fr 6r qqH 20 .c c( cri qr s*q qri !q qo qq Eri fdfu 6 .6 q1 1o a,
r* 6qnr or rsr<c wni rd{Ee *a * {ftS 'rur* oftqvsf+ qrd 6r
ffqqq Turis z.s s siBs cnil 9ox G qrff * qqn 6 1n uw :rs urg vrfl
6 ftRtta sq1 a. 1 s L171, 6 I

An ice plant produccs l0 tonncs of ice per day at 0 "C, using water at room
rempelatur€ of20 oC. Estimate thc power rating ofcompressor motor ifthe COp
ofthe plant is 2.5 and mcchanical eflicicncy is 9O%. Take latent heat of freezing
for water as 335 U&g and spccific heat ofwate. = 4.lg kJ/kg.

(b) Cs cRrcRia 6rih q!6 ir qFrRq qlq-wfrgJ ni-a-< v* * Ea-n +ftq r q6 <g
lli-na iia 6 qrq Edsi ie ff 6r*r i an fafoq r

Compare a simple vapour compression rcfrigeration cycle with a reversed Camot
cycle. Write sdvantages of vapour compression refrigeration system over air
refrigeration system. (tlo

4. (a) q6 qr,rq qdsi criil{ ii q srq 3r{{ilfud yrfinr iia { $m ee 6ftq r

Explain thc differences betwcen vapour compression and vapour absorption
refrigeration system,

O) q6 s$ c{fl-frs + sifud qf€Tl tqqd sr s!t? sftS I y{ffi 6.r q,fi6{ur S
cfrC r

D€scrib€ thc important desirable prop€rtics of a good rcfrigerant. Also, classi$
the rcfrigersnts. (t|t
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5. (a) \q crftdq iiz t.nq sni qrA tfua yon * qrEE]61 srsr{S r *|imrrd 6
qrffiqscdr $scsrrs r

Explain the various q.p€s of evaporaters used in refrigeration system. Also,
explain the uses and working ofcapillsry tub€.

(b) c6 Ir{fi-dciirtr**{IcqH ttt t r{qori* rft*fafuqF{q c* *
rsr< *at* <q$!s r

What are the effects of moistule in rcfrigerarion system ? Write the mcthods of
removing it. Explain the methods ofmanufacturing ofdry ice. (S+5)

6. (a) \q entk+ sTtrdr O 6r Er ff< 6fcq S f+ ffe mn ftqr qra t
a_ ll
rt, -

I -(t -p)*-
vlf+ P = tilwm rnr

pr={qw(qqp6=tt*acnI 
I

hove that the formula for relative humidity, 0 is givsn by O = ---g ps
l_0_p)p.b

Whereas p = Degree of satuation

Ps = Saturation pressure and Pb = Barometric prcssue.

61 arg ffftRre 3ltrm 12.5 rlc/fuqr s Ergq!-s6q drqcF 30 qc tfrftq+inrd
sfts 

'

(D Erg 61 3riffF6 qrr

(iD 3rrifud 3{rfdr

1iiil slfuganna

爺 q:wusu蒻 756 mm Hga l

IF thc atmosphcdc temperattre is 30° C and specinc hulnidity is 12 5 rams/kg

oFair,detelllline thc Followlng:

(1) Parial pressure ofair

(11)Relative Hu nidity

(1li)Dcw pomttemperamc

Wireas the aunospheic pressure is 756●lm Hg          (4く 2x3)

P.T,α
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7. (a) srdEt { d{z t qn fi qre iiil s sFril +l{fqR i qqvqq 
I

Explain in briefthe cquipmcnt and deviccs used in air conditioning plant. (5)

(b) mr*lqt t rfic i frq +1sqilqq ,

(D {+Adrq-{sid+6{ftf,tr{

(ii) Ergqm$6rftrq

Explain rhe following Psychrometic process :

(i) Sensiblc heating and sensible cooling.

(ii) Mixing of air srcams. (2%x2)

8. (a) qrdEi[a? +1sqgr{S rqrq-{ on(Iq * ftqftfuq qruil 6'r sfi 6frS r

Explain air conditioning. Describe various steps fot human comfort.

(b) *(sEr0rqdFc{frfur d161ccsES r

Explain the systems ofdomestic and commercial refiigcrators. (S+5)

s. ffifudc{rif6qftssfrfafuq,
Wrire shon note on the following :

(i) d{r6q
Flash Chamber

(iD *+*fgqr€
Solenoid valve

(iii) fq q rfl-d eT ETd-d
Summer and winter air conditioner (3+3+4) 

-


