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Spl. 2020
REFRIGERATION AND AIR CONDITIONING

Puifa e . d=ae; [STfrepaw 37 : 70
Time allowed : Three Hours] [Maximum Marks : 70
A () TR IR 8, 95§ @ i ar & 3o A
Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.
(ii) ¥ Fo7 & TH T B FHAR T T 5T B |
Solve all parts of a question consecutively together.
(iii) 4% 577 F1 79 J8 & IREY FHord |
Start each question on fresh page.
(iv) 1 TwI37l & 37 g7 B 1R 7 330 srgare & ar=r 8 /|

Only English version is valid in case of difference in both the languages.

1. (1) ues wefiad gefa s 900 fFum 0 °C a9 & 9t 1 0 °C a9 &) 5% & e & o
12 52 ¥eft B, wefiA <Y wefiam &ma &
(a) 1ad (b) 22
(¢) 057e (d 72
A refrigerating machine changes nearly 900 kg water at 0 °C temperature into
0 °C temperature ice in 12 hrs; refrigerating capacity is
(@) 1ton (b) 2ton
(¢) 0.5 ton . (d) 7ton
(2) T A BiciA Tl =k &1 & B
(a) @ FHUUE U & FHATI Yo
(b) & HHATITE To & HHH g1 SR
(c) o FHTUE! TS 3 HHIH ITITH A
(d) & HACUEIH TE g HAH T WA
A Bell Coleman refrigeration cycle consists of
(a) two isentropic and two constant temperature process
(b) two constant temperature and two constant pressure process

(c) two isentropic and two constant volume process
(d) two isentropic and two constant pressure process

(1 0f 12) ~ P.T.O.
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AR T, = 3= a1 @ T, - Bt A & 9w wfEfie w9 W st e
wef Y C.0.P. gt |
=Ty T,

@ T ®) T,-T,

T T, <5

© 7o, @

If T, = Higher Temperature, T, = Lower Temperature, a refrigerating machine is

based on reversed Carnot cycle, so its C.O.P. will be

CT,-T, T Ty Ty~"Ts
@ ~F— ® F-f, © -, ©
arsT gites weftad worrel! # sfasiiaed giar 8
(a) wufE % e W (b) éﬁﬁ%ﬁmm

(c) wERoT gfewal o e ™ (d) arfora & fasra o
Sub-cooling in vapour compression refrigeration system occurs at

(a) exit of condenser : (b) entrance of compressor

(c) exit of expansion devices  (d) exit of evaporator

.ﬁa@mwﬁﬁjﬁﬁrwmm%

(a) I T BRI (b) I TS TG
(c) i, Ui T ggem  (d)  hae I

The fluids used in Electrolux refrigerator are

(a) Water and hydrogen

(b) Ammonia and hydrogen

(¢) Ammonia, water and hydrogen

(d) Only Ammonia '

T aTS9 HTeA SRfie ShH 8 07 ¢1e 69 i | C.O.P. w1 HM
(a) =& | (b) e |
(c) ohIE 9wTE & | (d) <[5 g i uftafda TE X awd € |

In simple vapour compression refrigeration process if we decrease suction
pressure, the value of C.O.P.

(a) Decreased (b) Increased

(c) No change (d) Suction pressure carnot change
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(7)  R-12 wefieeh 1 wafes go 2
(a) CCIF (b) CCIF; (¢) CHCLF (d) CCLF,
Chemical formula of R-12 refrigerants is
(a) CCLF (b) CCIF, (¢) CHCLF (d) CCLF,
(8) M | Ttk JTehTaifToh AATH 2 7

-(a) Higm (b) 917

(€ (d) ufref
Which refrigerant is inorganic compound ?

(a) Methane (b) Air

(¢) Ethane (d) Ethylene

(9) 3fE p =g 1 %e a1, p,, = T AT H A g, p, :gmﬁmgw I g
&1, a fafre srmdar 19 2

Py Py
(a) 0.622 -1 (b)  0.622 Ay 5
(P-py)

(c) 0.622 —P——( o (d 0.622 5

If p = total pressure of air, p, = partial pressure of water vapour, p, = partial

pressure of dry air, then value of specific humidity is

| Py Py
@ 0.6225= ®) .62
' (p-py)
_p w
© 06270 @ 06227~
(10) ST H 100% TafETh SATHAT W AT Fow A9 Bl B
(a) [ Wod qTd % S (b) I ¥od a9 § HH

(c) I ¥cw Y § 31U (d) fafire armda w Fsfv e 2 |
"Wet bulb temperature at 100% relative humidity air is
(a) equal to dry bulb temperature
(b) less than dry bulb temperature
(¢) more than dry bulb temperature
(d) depend upon specific humidity '
P.T.O.
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(11) Frer & & @ & fuf srmerares e i A S 8 2

(a) 22°CDBT, 50% RH

(b) 40°C DBT, 100% RH

(¢) 30°CDBT, 90% RH

(d) 30°C DBT, 20% RH

Which of the following is considered as comfort in air conditioning ?
(a) 22°CDBT, 50% RH

(b) 40°C DBT, 100% RH

(¢c) 30°CDBT, 90% RH

(d) 30°CDBT, 20% RH

(12) wrelt araar ff ot 2

(a) IS 6 Fod drd T

(b) T Fowl Y T T3, Fed A

(c) [ Sou AT UF AT ST

(d) Y §oS AT, 3773 Sod 19 Ta &g i |
Effective temperature depend upon

(a) only on dry bulb temperature

(b) dry bulb temperature and wet bulb temperature

(¢) dry bulb temperature and relative humidity
(d) dry bulb temperature, wet bulb temperature and air velocity

(13) &q0 IS foerd

(a) 3TTg Sos EAHA gATeHS
(b) AT §o§ GIHA HUTCHS
(c) 3T Fos a0 I
(d) A FE T

For saturated air

(a) wet bulb depression positive
(b) wet bulb depression negative
(c) wet bulb depression zero

(d) None of the above



ME301 (50f12) 1040
(14) mTgshfied & arsafies sftaw werm H 1 @1 S 1Terd 8 7
(a) 3T Sou a4 I BT |
(b) TRITEH gEH B |
(c) omiftes smda aet |
(d) I §os ad g |

Which of the following statement is wrong in evaporative cooling of
psychometric process ? _ '

(a) Wet bulb temperature same

(b) Enthalpy will be same

(¢) Relative humidity will decreased

(d) Dry bulb temperature will decrease
(15) T fageht arangger 5 5w a1 @

(a) TPl Hered oy whiferd gafor

(b) uiifen Hage arg Shfea zafe

(c) - IN T el ZavrA

(d) <red e gafom

A window type air-conditioner uses

(a) Natural convection air cooled condenser
(b) Forced convection air cooled condenser
(c) Shell and coil type condenser

(d) Double tube type condenser

(16) vt Ffersm e FRAT 61 at@ Tg Bl

(a) wRe] i
(b) A e
(c) & TATED
@) I

Capillary tube as expansion devices is used in
(a) Domestic refrigerator

(b) Water cooler

(c) Room air conditioner

(d) All of the above

P.T.O.
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Term SR et soreh & e e ‘
(a) =9 o wE %0 gafiE gE
(b) Ffres foreeo va ww gafim g
(c) it foearas wd 3= gafim g
(d) T T 3= gafoe g
The reciprocating compressor in refrigeration system is suitable for
(a)  small displacement and low condensing pressure
(b) large displacerﬁent and low condensing pressure

(¢) large displacement and high condensing pressure

(d) small displacement and high condensing pressure

T I Wefiaes & &l BT =nfed
(a) T wyams fag am

(b) = AT ATAHAT

(c) 3= foregd =metepan |

(d) I H T

A good refrigerant should not have
(a) low boiling point temperafure
(b) high thermal conductivity

(c) high electrical conductivity
(d) high latent heat

TH FTHI BHISRE 3= A9 T, T et a9 T, 3 wea rd et & vt C.OP. &1
T
m:r‘4’%,-—;-wm={@m

(a) ..1.25 (b) 4
(c) 0.25 (d 5
A Carnot refrigerator machine works between higher temperature T, and lower

i &
temperature T, value of C.O.P. is ‘4’. Value of T—l will be
2

(a) 1.25 (b)) 4
(¢) 0.25 (d 5
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(20) TF HYRY HqH o7 Fefted Efta yorre § edies b yew W Ut 180 kilke,

wufies % fema W Tt 210 kikg T FafE % febm o wuredt 90 kike #,
a1 sorredt &t C.O.P. &1 7 B

(a) 4 (b) 3
(© 2 (d 5
A simple saturated vapour compression refrigeration system enthalpy at entrance

of compressor is 180 kJ/kg, enthalpy at exit of compressor 210 kJ/kg and
enthalpy at exit of condenser is 90 kl/kg C.O.P. of system will be

(a) 4 (b) 3
() 2 (d 5
1) gEiahE?
(2) 3@CO, | (b) 3 SO,
(c) 3w Ut & &+ g8 (d) T BN @ T
Dry ice is
(a) Solid CO, (b) Solid SO,

(c) Solid ice made from water (d) Frozen food

(22) e ST § 1 % IR JEdaE g 8

(a) &= (b) €a&d

(c) farfermr | (d) TSR
Heat rejection in cooling tower is mainly due to

(a) Conduction (b) Convection
(¢) Radiation - (d) Evaporation

(23) mmmmgﬁsﬁwﬁam@m%

(@) ferqe (b) TR I

(c) @HaE (d) wHTUTd

Thermodynamic process in expansion device of vapour compression
refrigeration.

(a) Constant pressure (b) Constant volume

(¢) Isothermal (d) Isoenthalpy

P.T.O.
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(24) a7oa Tefrew et gorrelt o yrehes Ud waes T B &
(a) oSy ud dftes & 0eg
(b) FEfOm T ST Ifeh o wew
(c) udte® vd gafim & wen
(d) vET e U aIfe & aey
Filter and drier are fitted in vapour compression refrigeration system
(a) between evaporator and compressor
(b)  between condenser and expansion device

(¢) between compressor and condenser

(d) between expansion device and evaporator
(25) a9 Hfie WefieH 1 g H Tg SR Yot 1 T 2

() I oo otk |

(b) A T hHI FHTTTIHAT

(c) oTTett 3T R fe 27 wefie =9 e 2

(d) 3= wefiem g

Advantage of air refrigeration system as compared to vapour compression
refrilgeration 3 I

(a) Higher C.O.P.

(b) Less space required

(c) Weighf of system per ton of refrigeration is less

(d) High refrigerating effect

(26) T8 & 1 T1 T fgdfias wefias & 7
(a) TEA H (b) w17
(c). Imfaan (d) Hem

Which one is secondary refrigerant ?
(a) Brine solution (b) Air

(¢) Ammonia (d) Methane
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(27) dita STaERe & a1 § TsHT g 2

(a) ¥fiae wE FTgieRor
(b) ftaA wa fmgieRto
(c) = T fragien
CUEERE TN

In winter air conditioning, process in air is
(a) cooling and humidification

(b) cooling and dehumidification

(c¢) heating and dehumidification

(d) heating and humidification

(28) aTSy HteA WefteH yomreft # R-717 (NH,) 31 I91T &+ T 9159 H1 91 &l
(@) dfa (b) TR W& 3T

(c) =@ (d) werfHREm
While using R-717 (NH;) in vapour compression refrigeration system the
material of pipe will be
(a) Copper (b) Iron and steel
(c) Brass (d) Aluminium
(29) e arwren 3 wefe womrelt # hfveht ferent w1 Su € R San 2, i
(a) hma e Bl &
(b) aE e & & B R
(c) ATEYTeh HH T JTH TE feohan S Teha &
(d) &war %1 frge s TE ]
Capillary tube is not used in large capacity refrigeration systems because
(a) costis too high
(b) it is made of copper

(¢) required pressure drop cannot be achieved
(d) capacity control is not possible

(30) TS Fdve sefte sorrett 3 srefiae g e 61 i fopa S @

() e (b) S

(c) wudifex (d) wufE

Heat is rejected by refrigerant in vapour compression refrigeration system by

(a) Evaporator (b) Expansion device

(c) Compressor - (d) Condenser (1x30)

P.T.O.
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3. ()
(i1)
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(ii)

(1)

(10 of 12) ' 1040
a1 61 Fmfs sdar ) afenfa wife | ‘
Define Relative humidity of air.

i 9T i GHSTET |

Explain refrigeration effect.

wftae e <t farfr fafert & m forfed |

Write names of various methods of rcfrigeratioh.
R R 7

What are Azeotropes ?

SR & 3T 1§ 8 ?

What do you understand by air conditioning ? | (2x5)

oy SrEET Sefiae O aTsy wdie sreftae Yot <6 et AT |

Compare vapour absorption refrigeration and vapour compression refrigeration
system. _
HIHTES dTeel 51 SHrRIuIeR 1 afs aui Hifg |

Describe with sketch, the working of solenoid valve. _ : Cxk3)

10 27 & o1 a1 WA | 9K U6 5 AT g dmreit 3 wer e e |*ercﬁ%srqa

SR H J¥ T STl 91 F A9 FA: 10 °C W25 °C # lzicﬁgmza‘mpv"’

= fraares =1 31gH SEd & ot wefiferst 1 forsares Toties w1 W S AR | (y = 1.4)
An air refrigerator- of 10 ton capacity works between pressure limit of 1 bar and
5 bar. The temperature of air ehtering the compressor and expander are 10 °C and '

25 °C respectively. The expansion and compression follows PV’ = constant.

Determine the coefficient of performance of refrigerator (y = 1.4).
AT G@ %1 IRATE HifT w6 Te @ 1 awifd S 97 HH! Bl I |

Define ‘Human Comfort’ and explain the factors which affect human comfort.  (5+5)

Toh 378 Wufiaeh % S a1 qui SR |

Describe desirable properties of a good refrigerants.
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(ii)
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T 50 kW &HaT 1 Fefifed R-12 Sfias & |19 A9R0T SqH 959 FEET 9% W
7 T R | ToF 20 °C AT AT AT +30 °C FAYA Y F TeA FTE A 2 | T
dfmg

grfifea & ga9 9t wyTedt = 180 kl/kg

gedifes 3 feme ov et = 208 ki/kg

ZavH o feRrd T et = 65 ki/kg

775 1 T 1011 O ST SaTe g T I | _

A 50 kW capacity refrigerator using R-12 refrigerant works on simple saturated

vapour compression cycle. The cycle works between —20 °C evaporating
temperature and +30 °C condensing temperature. Use following in cycle :

Enthalpy at entering of compressor = 180 kl/kg

Enthalpy at exit of compressor = 208 kJ/kg

Enthalpy at exit of condenser = 65 kl/kg _
Determine C.O.P. of cycle and flow rate of refrigerant. (5+5)

Ferg ST 1 T -ifern i wrivmef @i afem aHgs |
Explain the working of storage type water cooler with sketch.

35 °C 5% TR qT9 A>T 60% AT TG Fedt Ig 18 °C a9 e Sfifea o

_W%,a‘rmaﬁﬁu

(a) aTY W YU A AT h HTAT

(b) a@mqﬁﬂmm(wﬁnﬁzﬁaﬁaﬂmaﬁ)

If 35 °C dry bulb temperature and 60% relative humidity air is cooled to 18 °C
temperature. Find

(a) Amount of water vapour separated from air

(b) Heat rejected by air (use Psychrometry chart) (5+5)

mmmaﬁmﬁﬁaﬁaml

Explain working of cascade refrigeration system with sketch.

TeIRE ST 61 ST o | AU shifg |

Describe working of flooded evaporator with sketch. : (5+5)

P.T.O.
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o= =51 afe T -
Explain the following with sketch :
(i) faem dr
Cooling towers
(i) mffadfe

Rotary compressor

e e wifim foooft R
Write short notes on following :
(i) =y formeor srorreft
Air distribution system
(ii) @RI | a1g g @ o

Mixing of air streams in psychrometry

(12 0f 12)

© 1040

(5x2)

(5%2) —



