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REFRIGERATION AND AIR CONDITIONING

fruffa g . W) (3rfrmem 37 : 70
Time allowed : Three Hours) [Maximum Marks : 70
e (i) WUH I FAGE 8, 997 @ 5T 9R F IR o /|

Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.
(ii) F% 59 & G YT 1 FHETR U Y FF Frd |
Solve all parts of a question consecutively together.
(iii) % 597 1 79 78 & IR Fford |
Start each question on fresh page.
(iv) 1 STeIsT A 3R &7 # Rl 7 3 e & 7 8 |

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

L () " e d, R fem w dfaem s @ P @ s w1 e wE

HEAT R :
(a) T gro foman mn (b) wefies wHE
(c) wftem (d) T $igaa

In simple words, the cooling or removal of heat from a system is called as :
(a) Work done by the system  (b) Refrigerating effect
(¢) Refrigeration (d) Efficiency of the system
(2) - SeaTafed 1 = H A @ :
(a) B EITY 3R & TGS WA
(b) 2 EETYE 3R & gHaTdE W
(c) & uHTe 3 2 fer g W
(d) 2 e 3R 2 fRR smaaa W

Reversed Carnot cycle comprises :

(a) Two Isentropic and two adiabatic processes

(b) Two Isentropic and two isothermal processes

(¢) Two Isentropic and two constant pressure processes
(d) Two Isentropic and two constant volume processes

(10f12) P.T.O.
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() b et St e e 3 w0 § S T R A et Preared ories g -
(& (COP), = wefifert %1 frwames 7oiss, (COP),, = 31 70 %1 firwmem o)
(@) (COP)yp=(COP)z+2  (b) (COP)p=(COP), + 1
(¢) (COP)yp = (COP), — 1 (d) (COP)yp = (COP),

The Coefficient of Performance (COP) of a refrigerator working as a heat pump
will be :

Here (COP)y, = Coefficient of Performance of Refrigerant (COP)y, = Coefficient of
Performance of Heat Pump)
(@) (COP)yp =(COP), +2 (®) (COP)yp = (COP)y + 1

(©) (COP)yp=(COP), - 1 (d) (COP)y, = (COP),
(4) T &M St =56 1 fFrsarea i (C.0.P.) & -
@R T, = 3= amm, T, = et arom)

Tz Tl
(a) Tl i T2 (b)

IT2

c d
© —F @ —F

The coefficient of performance (C.O.P.) of a Carnot refrigeration cycle will be
(If T, = Higher Temperature, T, = Lower Temperature)

T2 Tl
- T,-T, e T,-T,
© T'T:’ ) T‘;]Tz
(5) U= HH welifem Y 1.5 kw/ea weftas $ FTavIHAT Bl #, A gEHT Freare orien
(C.O.P.) &rT :
(a) 1.42 (b) 233
(c) 2.87 (d 3.26

A carnot refrigerator requires 1.5 kW/tonne of refrigeration then its coefficient
of performance (C.O.P.) will be

(a) 1.42 (b) 233
(c) 2.87 (d 3.26
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Frasfian fafyr & gro ot wefiem wefier & forsarem 1ores (C.OP.) #19M :
(a) r$ ftad 7 g | (b) wAIR |
(c) =g | (d) ¥ | =8 T

By sub-cooling method in any refrigeration machine the value of its Coefficient
of Performance (C.O.P.) : '

(a) Does not alter (b) Increases
(c) Decreases (d) None of the above
TH. TS, WOTeAT # U < Wefiae o aeR g

(@ L1L5kW (b) 2.5kW

() 3.5kW (d) 4.5kW

In S.I. Unit one tonne of refrigeration is equivalent to
(a) 1.5kW (b) 2.5kW

(¢) 3.5kW (d) 45kW
wfteeh R-22 o1 TE™fS g3 & -

(a) CHCIF, (b) CCLF,

(¢) CCIF (d) CCIF,

The chemical formula of refrigerant R-22 is

(a) CHCIF, (b) CCILF,

(c) CCLF (d) CCIF,

T wfte weftas frer ®, wefie wame wE fhe e el & S7UTe I HEd € -
(a) WERO U (b) IS A
(c) STEdTERIT UTeh (d) fAwarem o (C.O.P.)

In a vapour compression refrigeration system, the ratio of refrigerating effect to
work done is called

(a) Coefficient of expansion (b) Clearance volume
(¢) Coefficient of elasticity (d) Coefficient of performance
R.T.O.
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(10) Fragrerae Fefifas & s fepq 9 el aea & -
(a) 9 3R ETEGISHA (b) i 3R ETEgm
(c) mifwan, orft R EEEE  (d) 39U § & H1E A8
The fluids used in Electrolux Refrigerator are
(a) Water and Hydrogen
(b) Ammonia and Hydrogen

(¢) Ammonia, Water and Hydrogen
(d) None of these

(11) amae fsarem ories fore 3 & foreds s dran 2
iy £ o
R S
STt fsared ore
(®) dgifereh forsarea e
(c) arafess fearem omss « i< frearem o
(d) I | F i TE
The relative coefficient of performance is equal to which of the following :

(@) Theoretical coefficient of performance

Actual coefficient of performance

Actual coefficient of performance
Theoretical coefficient of performance

(b)

(¢) Actual coefficient of performance x Theoretical coefficient of performance
(d) None of these

(12) T gorgIeree wefifers 1 hgr s £ -
(a) o TS AT YO efia frer
(b) T AT FFIY Wi FrwE
(c) it Tt AT ey wefiaw g
(d) RS aTST Y FefiaA g

An Electrolux Refrigerator is called

(a)  One fluid vapour Absorption Refrigeration System
(b) Two fluid vapour Absorption Refrigeration System
(c)  Three fluid vapour Absorption Refrigeration System
(d) Four fluid vapour Absorption Refrigeration System
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T4 % Had) Sfiaer & drm fafine v -
(a) fRrwd?| (b) WAl
(c) wedt® (d) T A HETE
During sensible cooling of air, specific humidity
(a) Remains constant (b) Increases
(¢) Decreases (d) None of these
Evetor sfsrar | fafimse smgar -
(a) FrwEf? (b) wER?)
(c) e @ FHASETE
Specific humidity during humidification process.
(a) Remains constant (b) Increases
(¢) Decreases (d) None of these

(15) aTemifdies =ré  fafire srdar t@nd wefifa & & -

(a) @AM g g g§ Feate w@ns g
(b) @ gl w e g8 dfow Tanati g
(c) Framm gl v Re=h gf &fes Yanadi g
(d) e g w e g§ St s g

In a Psychrometric chart, specific humidity lines are represented

-(a) Vertical and uniformly spaced

(b) Horizontal and uniformly spaced
(c) Horizontal and non-uniformly spaced

(d) Vertical and non-uniformly spaced

(16) gﬁmm@ﬁémw%maﬁmiz

(a) I Sod ATAHA C (b) Tien oW HEAEA

(c) e forg FraaHA (d) Eqean & m

The difference between dry bulb temperature and wet bulb temperature is called
(a) Dry Bulb Depression (b) Wet Bulb Depression

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

P.T.O.
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17 H@ﬁﬁmﬂwmﬁmqﬁi@ﬁmmiz

(18)

(19)

(a) Y ¥oq AIHH (b) e sew q9EE
(c) 3T farg amm (d) shTf=ieh amaE=
On a Psychrometric chart, vertical and uniformly spaced lines represents

(a) Dry Bulb Temperature (b) Wet Bulb Temperature -
(¢) Dew Point Temperature (d) Critical Temperature

w&ma=wa@wmﬂ,m=a@w%ﬁwﬁwmwwmﬂm
w = TG 0 a1 faftree s &, o 598 way ) eRta wa # -

m
(a) w='l;1—: (b) w=%'
©) w=m”mv ; (Do

If m, = mass of dry air, m, = mass of water vapour in air vapour mixture and

w = Humidity ratio or specific humidity then relation among these is represented :

(a) w=% (b) w=gv:
m, —m,
) g m, @ W=mv—ma

wﬁf&wﬁﬂaw:ﬁmﬁmmhﬁmmﬁmm&q:
(a) wIf=reh aT99H & R (b) <% a9E= A w7
(c) = amqam & arfirs (d) I A | Hrd 74

If any gas is to be liquefied, then its temperature must be
(a) Equal to critical temperature

(b) Below its critical temperature

(c) Above its critical temperature

(d) None of these



ME301

(7 0f 12)

(20) T 1 @ fopm weftaes w1 3w e wefias & o & e smran 2 2

(a) 3 (b) TEH STEIHTFATES
(c) TS STZIATFETIS (d) w1 A
Among the following which refrigerant is used as secondary refrigerant ?
(a) Ammonia (b) Sulphur dioxide
(¢) Carbon dioxide (d) Brine solution
(1) gEahaaa i @ :
(a) o9 HEA SEITFETES (b) z&
(c) &h - (d) 79 TR SEATETES
Dry Ice is actually
(a) Solid Carbon dioxide (b) Liquid Ammonia
(c) Ice (d) Liquid Sulphur dioxide
(22) wTgEHHIE HTIaT B :

(a) ok w5 wem amE

(b) Tk fren sew amum

(c) Y& Wed amgH 3R el Fo§ quHH gHl
(d) Tk g aouE

Psychrometer measures

(a) Only dry bulb temperature

(b) Only wet bulb temperature

(¢) Both dry bulb temperature and wet bulb temperature
(d) Only dew point temperature '

(23) YA HIANA TH AREH R

(a) weaTafda e = (b) weaTEfda e 9%
() YTAEFA@AFATH () NedmaEfid HHl =
Bell Coleman cycle is actually

(a) Reversed Rankine Cycle

(b) Reversed Otto Cycle

(¢) Reversed Joule or Brayton Cycle
(d) Reversed Carnot Cycle

363
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(80f12)
o157 Ffted 9% § Hare daT9aT g @ -
(a) @i | (b) wufE fremo w
(c) wdifea o w (d) THIT aTed T
The highest temperature in Vapour compression cycle occurs at
(a) Evaporator (b) Condenser discharge
(¢) Compressor discharge (d) Expansion valve
T STAger H a1g H 3veT U8 Frfga 0 6 uirm s s & -
(a) SATETRTT (b) AT TF FATeffeRor

(c) e wE fudfesm (d) e

In an Air conditioner the process air is cooled and dehumidified is called as
(a) Humidification

(b) Heating and humidification

(¢) Cooling and dehumidification

(d) Dehumidification

amérﬂsqmﬁwmﬁqaﬁéaﬁawmiz
(a) wefiaes =1 2@ sgmT (b) weftae 1 " 7 HE
(c) wefiaes grn o & frsrem (d)  woftaes grn s w1 arawiE

_In vapour compression Refrigeration system the work of a condenser is

(a) To increase pressure of a refrigerant
(b) To decrease pressure of a refrigerant
(¢) To reject heat by refrigerant

(d) To absorb heat by refrigerant

T aTS9 9 wefiaa e ® HAINS & ®9 H 3990 e Jmar |

(a) = (b) HIHH

(c) 3 (d) T

A vapour absorption refrigeration system uses as an absorbent.
(a) Water (b) Freon

(c) Ammonia (d) Aqua Ammonia

363
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(28) TH FHIEA (Capillary tube) T ITANT FHT €9 & Teh TEWI I b &9 H 39707 3§

mmz:
(a) e wefifes & (b) FRAFH
(c) dg TGS H (d) I aft

The capillary tube is an expansion device usually used
(a) InDomestic Refrigerator  (b) In Water Cooler
(c) In An Air Conditioner (d) All of the above
(29) & ATy Hfe fte T § st da ga 1 e § uiafda g e

(a) HufE A TEE F a1 (b) HufE & oA & TR
() TEUACAATIAF aE  (d) WEWT Fed 8 oA § TEd

In a vapour compression refrigeration system the refrigerant converts to
saturated liquid :

(a) After passing from condenser

(b) Before passing through condenser

(c) After passing through expansion

(d) Before passing through expansion valve

(30) wefta= fepra & Wit weftas & &R 1 9a1 T G99 BTS2 1 SETe H1 71

§E R AR
(a) @ (b) =TT
(c) diem (d) =HHien &

The colour of the flame of halide torch in case of leakage of Freon refrigerant
will change to

(a) Red (b) Orange
(¢) Yellow (d) Bright Green (1x30)

2. (i) U wuftad 9 & “Frsares qorss” & =R srfima & 2 wweEy |

What is meant by COP of refrigerating machine ? Explain.

(i) Fmiféres 3rgar @ afeafya Hifsw |
Define relative humidity.

P.T.O.
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4. (a)

(b)

(10 of 12) 363
guftass R-22 & wsftaes R-12 1 Qe T Ao & 7

What are the advantages of R-22 over R-12 refrigerant ?
a1g Wefiaa @3 & 1 g1 @ F gl ferfew |

Write any two advantages and disadvantages of air refrigeration system.
“Feemm wrgmdte” F1 @ 7 wHeIY |
What is “Sling Psychrometer™ ? Explain. (2x5)

HAL HT AIHA 20 °C T IHT HT 547 Fd g T 7% @2 WfA4fed 0 °C W 10 2
% F AT T I Bl € | GifE diex i wfFy A momEn whe F@tE w w
forsarem 1ot 2.5 7 wife 2araT 90% TE U % s Y TE e 335 ki/kg T
%1 fafirss Fsa1 4.18 KI/kg B |

An ice plant produces 10 tonnes of ice per day at 0 °C, using water at room
temperature of 20 °C. Estimate the power rating of compressor motor if the COP
of the plant is 2.5 and mechanical efficiency is 90%. Take latent heat of freezing
for water as 335 kJ/kg and specific heat of water = 4.18 kJ/kg.

T Sfaafda Hiie W5 7 FIaT amsy-wefied sefted W% hI ge HRY | U 9
st @ <t arsy wedftew o i geren 3 o ferfam | -

Compare a simple vapour compression refrigeration cycle with a reversed Carnot
cycle. Write advantages of vapour compression refrigeration system over air
refrigeration system. (5+5)

T a9 Fedfted wefted @ 3 arsy sranfye weftas a3 & sver wyse i |

Explain the differences between vapour compression and vapour absorption
refrigeration system.

T 370 Weftas & Fifoa Tewqol uras! #1 quiw wR | gefiawt & @t §
HRU |

Describe the important desirable properties of a good refrigerant. Also, classify
the refrigerants. (5+5)
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T weftad 3 § W 3 Aol faft= yer & arfeiat #) ausmee | HReeme §
FHrAgUTEt 7 IR ot FHETE |

Explain the various types of evaporaters used in refrigeration system. Also,
explain the uses and working of capillary tube.

T i o # T % e e A E 7 3R Qe % ol ol o g ah %
IETEA % TP THHITT |

What are the effects of moisture in refrigeration system ? Write the methods of
removing it. Explain the methods of manufacturing of dry ice. (5+5)

T STfres AT ¢ % g3 g Hife I e e R R s 2

¢=_IL___
Ps
I-(1-W)pp
afd = dgad J9
Ps = g1 /@ 9 Pb = afiet gra R |
Prove that the formula for relative humidity, ¢ is given by ¢ = _p_ﬁ
1=-(1-1wpp

Whereas p = Degree of saturation

Ps = Saturation pressure and Pb = Barometric pressure.

a1 #i faftre sdan 12.5 am/fFm 3 agavesa amm 30 °C & & fi= # 7@
HNY :

(i) 9Ty T HH g

(ii) 3mifars sdar

(iii) =7 farg AT

Fafe agHUSH g 756 mm Hg & |

If the atmospheric temperature is 30 °C and specific humidity is 12.5 grams/kg
of air, determine the following :

(i) Partial pressure of air

.(i1) Relative Humidity

(iii) Dew point temperature

Whereas the atmospheric pressure is 756 mm Hg. (4+(2x3)
POT.O.
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(a)

(b)

(a)

(b)

(12 of 12)
FIAEE T | HH 3T a1 A1 9 Q1EE] Bl WiE § g9’ |

Explain in brief the equipment and devices used in air conditioning plant.

Trgmmted yehe ° f= 1 gwgme
(i) Had a9 ve gadl sfidqer
(i) oy gradt w1 faso

Explain the following Psychrometric process :
(i) Sensible heating and sensible cooling.

(i) Mixing of air streams.

AR ! HAASY | AHE IRH F foru fafirs =it 1 avf= Fifng |

Explain air conditioning. Describe various steps for human comfort.

W] T Fifvreges eiifes &5 ) guEmEe |

Explain the systems of domestic and commercial refrigerators.

frferfga w st feoof fafy .
Write short note on the following :

(1)

FAT HE
Flash Chamber

(i) HeAIEs g

Solenoid valve

(i) IS 7 ¥fiq FTaHETS

Summer and winter air conditioner
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(5+5)

(3+3+4)



