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SECTION "A"
[0 Q.x l:10 marks]

Mark [i] for the most appropriate answer (s).

The outdoor air enters into the air-conditioning space through window cracks and through doors
when opened is termed as ....
a) leaks b) grazing c) infirtration d) penetration

b) gives quiet operation
d) requires Iittle compressor power

A heat pump operates between
a) the ambient temperature and a low temperature
bJ th. high temperature and a low temperature

:l t!. ambient temperature and a high iemperature
d) the ambient temperature and the urnUi.ni temperature

For saturated air
a) wet bulb depression is zero
b) wet bulb depression is positive
c) wet bulb depression is negative
d) wet bulb depression can be either positive or negative

The chemical formula of the refrigerant is ccl3F, the refrigerant number isa)Rl2 b)Rl3 c)Rll d)R134

ln summer air-conditioning system for hot and humid outdoor conditions, the required comfort
conditions are obtained by employing
a) Cooling with humidification b) Heating with dehumidification
c) Cooling with dehumidification d) Heating with humidification

The relationship between coP heat pump and coP refrigerator for the same range oftemperature operation is

a) COP heat pump : COp refrigerator b) COp heat pump _ COp refrigerator: Ic) COP heat pump = 2COp refrigerator d) COp heat pump + COp refrigerator = I

2. A vapor absorption system
a) gives noisy operation
c) requires high compressor power
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A good refrigerant for vapor compression cycle should have
a) high thermal conductivity b) low latent heat
c) high leak tendency d) high viscosity

The cooling load temperature difference (CLTD) incorporate the effects of
a) infiltration b) thermal storage c) ventilation d) internal loads

10. Room sensible heat factor is the ratio of
. RSHa)-, RHS+RLH

RLH
, RHS+RLH

. RSH
c) 

-
, RLH

ll

RLH

R.SH
d)

SE 568"

[l0 Q.x l = l0 marks]

A ton of refrigeration is equivalent to . . . . .. ..kJ/s.

In the vapor compression refrigeration system -process has the constant12.

13.

14.

16.

t7

19.

20.

ln a two - stage ammonia food freezing plant, the evaporator pressure is I 52 kPa and the

condenser pressure is 1352 kPa.lt is required to place a flash gas removal in the system, the

suitable pressure to install a flash gas removal in this system is ..

15. The relative humiditycan be ..during heating and humidification process.

When flash gas removal is used in a multistage compression, it ............
undesirable throttling of the vapor generated at the intermediate pressure.

18.

In a compound compression system with flash chamber the suction vapour to the second stage

compression are normally ..

When the suction pressure of vapour compression refrigeration system decreases, the COP of

enthalpy.

The by-pass factor (BPF) of the coil

direction increase.

---
. ... as the number of rows in the flow

the

system is ...

During sensible cooling, wet bulb temperature ... . ..

An assembly of different parts of the system used to produce specified condition of air with a -
required space building is called ......
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Attempt ALL questions. Assume any suitable data if any is missing.

I ' a' Explain with the help of a diagram the advantage of dry compression and throttling
instead of wet compression and isentropic expinsion in u uupor.orpr.rrion refrigeration
system.

b' The simple LiBr-water absorption refrigeration cycle is operating at the f"llo*il6ltemperatures: generator, 95 oc; condenser, 40oc; evaporator, to "c; Ind absorber 35 oc.
compute the rate flow rate of refrig_erant through the condenser and evaporator in thecycle if the pump delivers 0.6 kg/s. (braw a schJmatic diagram and level all componentswith temperature). -Q----- 

I5l
2' a' In an aircraft, cabin cooling is required even though the outside temperature is very lowat high altitudes. Explain why cooling is requirei at this trigh altituae and also describewhich kind of refrigeration system is used foi it and why. tA1b' 4 grams of water vapor per kilogram of atmospheric air is removed and temperatur. 

"ft:l-after removing the water uapoi becomes zo 6c DBT, find i) Relative humidity ii) Dewpoint temperature. Assume condition of atmospheric air is 30 oc, t ut, pr"rrure and 55ozRH. (Use psychometric charr). 
t5I

3' a' Explain single duct, variable air volume air conditioning system. what advantage doesit have over singre duct, constant vorume air conditioniig system ? u)b' Explain, with necessary schematic diagram, uuri. uurorpiio, refrigeration system. t4lc' write a short.note on 'thermodynamici of a human body' and explain briefly the factorswhich affect human comfort. 
- - -J --'- v'rrr*rrr vrr! 

t3l
4' a' A standard vapor-compression cycle developing 50 kw of refrigeration usingR 22 operates with a condensing temperatur. or :s "c ;;;-;;;;;;;;;.rperature of _10oc' calculate a) the refrigerating efiect in kJ/kg, b) the rus ilo* rat-e of refrigerant inkg/s, c) the power requiret by the ,orp..rror"in'r.w, and d) the cop (Sketch p_h

diagram) 
n ha^a.-^ri, ^'.^t^L ^-- , 

'^. 

. 

--!r' slrs s/ rrrw v\ 

t6]b' Explain, with necessary sketch, cascade refrigeration system for the production of lowtemperature 
I5l

5' a' An auditorium hall with capacity of 1200 person is to be provided with summerair-conditioning system. The oitdoor conditions are 39 oc DBT and 20 oc wBT andindoor conditions are 20 "c DBT and 60%o RH. Find the capacity of the cooling coil intonnes and capacity of the humidifier in kg/h. (The required conaiiion is achieved first byadiabatic humidification and then by .ooiing.'iut .-urount of outdoor air supplied perperson is 0.3 m3lmin).
b' what is refrigerant? Explain the importance of refrigerant in the refrigeratio, ,rrrJl1Briefly discuss the desired properties of refrigeran 

,r rrrv rw.r-s 
t5]
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426 REFRIcERATIoN AND AIR CoNDITIoNTNG

Table A-5 Refrigerant 22: properties ofliquid and saturated vapor6
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Table A-6 (continued)

Enthalpy,
kJ/ke

Entropy,
kJ/kg'K

Specific volume,
L/kg

Enthalpy,
kJ/kg

Entropy,
kJlkg . K
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t.lks

t,"C P, kPa hf h tl sg ,f ,g
r,'C P, kPa hf hr tl sg ur
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l0
II
t2
l3
t4
l5
ll,
t'l
l8
l9
20

37.48
49.47
64.39
82.7 t

104.95
l 3l .68
16 3.48
t'17.'16
192.99
209.22
226.48
244.83
264.29
284.93
306.78
3 29.89
354.30
367.01
380.06
393.47
40'1.23
42t.35
4 15.84
450.10
46s.94
481.s 7
49't.59
514.01
s 30.83
548.06
565.?1
s 83.7 8

502.28
621.22
640.59
660.42
680.?0
?0t.44
122.6s
?44.33
766.s0
789. I 5

8t2.29
lr 3-5.93

[60.(]8
Iilr4.75
91,r,.(t l

r34.7 63
139.830
144.959
l50.ls3
155.414
t60.742
166.140
16 8.31 8

170.507
y|2.708
174.9t9
t'l'l.142
1'19.376
t8r.622
183.8 78
I 86.147
188.426
189.571
190.? l8
r 91.868
r 93.02 r
t94.176
195.3 3s
196.497
191 .662
198.828
200.000
201.174
202.3s1
203.5 30
204.713
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207.089
208.281
209.477
210.675
21r.8'17
21 3.083
2t4.291
21s.503
276.719
2r'1.937
219.160
220.386
22t.615
222.848
224.084

379.114
381 .5 29

383.921
386.282
388.609
390.896
393.1 38
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394.896
39s.?62
396.619
391 .467
398.30s
399.1 33
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400.759
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401.949
402.341
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403.1 r4
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403.876
4(t4.252
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404.994
40s.36 r
405;t24
406.084
406.440
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407.143
40?.489
407.831
408.1 69
408.504
408.835
409.162
409.485
409.804
410.r l9
410.4 30
410.736
4l l .038
411.336
4t1.629
4l l.9l 8

0.'t3254
0.75599
0.77919
0.80216
0.82490
o.8474t
0.86976
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0.9 1386
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o.97442
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l.08390
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1.7 5326
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5 3?.152
414.827
324.5 s7
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