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2. (a) 8. (b) 14. (b) 20. (c) 26. (a)
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6. (c) 12. (a) 18. (d) 24. (d) 30. (d)
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DETAILED EXPLANATIONS

1. (b)
Since the cycle shown is anti-clockwise
. Itis work-absorbing device cycle. Hence, it will be used in air-refrigeration. The cycle shown is a reverse
Brayton cycle.

3. (b)
Pa = 90 kPa
P, = 4.2469kPa
o = 075
V = 40m3
P, = 0P, =0.75 x 4.2469 = 3.185 kPa
P, = P-P,=90-3.185 = 86.815 kPa
PV _(86.815)x10°x 40
My = RrT 287 x 303 J
4, (a)

Air passing through silica gel — Chemical dehumidification
Summer air conditioning — Cooling and Dehumidification

Winter air conditioning — Heating and humidification
Coolingtower — Adiabatic evaporative cooling

5 (c)
T,=30°C
1100 W
)
800 W
T,=-15°C
(. = 1100-800 W =300W
Desiredeffect 1100
P = = = 3.666
co W, 300
6 (c)
(COP), x(COP),
COoP , =
( )combmed cycle 1+ (COP)1 + (COP)2
_ 1525 ¢
1+1.5+25
7. (a)
The water is used as an absorbent because it has ability to absorb ammonia refrigerant.
8. (b)

Purging is the removal of air from condenser. Priming is the removal of air from pump. Venting is the
removal of air from tank.
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9. (b)
Heat rejection factor, HRF = 1.2

Heat rejected in condenser ~ Qr

Refrigeration effect 2500
or Qg = 1.2 x 2500 = 3000 kd/min
W= Qgz-Q,= 3000 -2500 = 500 kJ/min
2500
= ———— = 5
COP 500
13. (a)
T Hot Bod
(COP)cooIing = T1 — T2 ° T10 Y
LH-Tp 1
or T = %
- E ®——w
I 1
- = 1+_
or T 36
7’1 Cold Body
or 7, =1278 T
2
I
or T, = 0.782
14. (b)
(COP)ge = (COP)p—1
=4-1=3
Required cooling effect
(COP)ge = Power input
= Required cooling effect = 3 x 3 =9 kW
= 9 x 60 kd/min
= 540 kJ/min
15. (b)
For the isentropic compression (1-2)
S, =S,
’ | T,
Sg‘I — ng +CPg n T_Z,
0.69002 = 0.6797+0.8 In(L)
' 50+ 273
= T, = 327.27K
16. (c)
We know
LT =TT,
(7 +273)(37 +273) = (127.6+273)7T,
= T, = 216.67 K=-56.33°C
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17.  (a)
As the flash chamber reduces the mass flow of refrigerant through the evaporator, it helps in reduction of
size of evaporator.

18. (d)

T,  273-23 250
T,-T, 45+23 68

(COR), - 3.67

Refrigeration effect
Work input

(COP)g =

10x210x 60
3.67

Refrigerating effect per hour + Work input per hour
10 x 210 x 60 + 34332 = 160332 kJ/h

Work input = 34332 kd/h

Heat rejected

19.  (d)
It is low temperature side when the refrigerant vapour leaves the throttle valve.
20. (c)
Specific enthalpy, h = 1.005t,+ ®[2500 + 1.9 1]

= 1.005 x 28 + 0.016 [2500 + 1.9 x 28]
= 69 kJ/kg of d.a.

21.  (c)

T, 268 _

ideal = T4 _TL _4_0 6.7

(COP)

Heat leakage

]
actial — Power input 3

29
i = —— =13kW
Power input 53

(COP) x6.7 =2.23

22.  (b)
P

v

P[_Pv

= 0.622 XL =0.009214kg w.v./kg d.a
101325 - 1479

Specific humidity, ® = 0.622

Parts by mass of water vapour

my _ o 0009214 4 0913kg.w.v/kg mixture
m T 1+o  1.009214

23. (a)
Mass of dry air/unit mass of moist air:

1 1

- kg = = 0.9965k
Moy = T4er 0~ 140.0035 .
Mass of dry air for two unit mass of moist air:
m, - —2 2 _19849kg

kg =
2 T T, 9 1500076
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Mg 01 + Mg, W2

For the mixture, o
Mg, + M,

0.9965x 0.0035 +1.9849x 0.0076
0.9965 +1.9849

= 0.00623 kg w.v./kg d.a

26. (a)
T 2
\|
\ 240 kPa
4
S
h, = hy =134 ki/kg
h, = 244 kikg
hy = 285 kl/kg
B = by 2T 944 2857284 595 ohuikg
Noomn 0.85
Qy = (h,~ hy) = 2922~ 134 = 158.2 ki/kg
Wy = hy— b, = 292.2 - 244 = 48.2 kJ/kg
Qy 1582
cop = A 1982 _ 350854
|/Vinput 48.2
27.  (d)

For process 1 — 2:
(i) Wet bulb temperature increases.
(i)  RH decreases.
(iiiy Wet bulb depression increases.
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28. (d)

Sy

05443 + 4,934 x,
Xy

h

1

We know that theoretical C.O.P.

29. (a)

0.015
P

v
Vapour density, p,,

Py

30. (d)

Cooling capacity

Inlet mass of water vapour

S
h
sy + 001 _ 0 5443+ 12129708 _ 5445, 4034,
1
xoh
, + 2192 _q o037+ 290XT158 _ 796
Tz
4.79
0.86
hf1 + x1hfg

135.37 + 0.86 x 1297.68
1251.4 kd/kg

hf2 + xzhfg2

323.08 +0.95x 1145.8
1411.6 kd/kg

h—h, 1251.4-323.08 _

- =5.8
h,—hy, 1411.6-1251.4

0.622P,
P, - P,

0.622x F,
760-F,
17.896 mm of Hg

R _13600x9.81x0.01789%6x 18
R, T 8314x 300

0.0172 kg/mé of d.a

128 kW

3 kag/s

85 kJ/kg

20 g/kg of d.a

43 kd/kg

10 g/kg of d.a

enthalpy of condensate leaving the coil?
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My, = m, xo,=3x20x103=60x 103kg/s
Outlet mass of water vapour
sz ma Xy
3x 10x 108 =30 x 103 kg/s
Enthalpy of inlet air — Enthalpy of outlet air + Enthalpy of
condensate water
Qc = (mah1 - mahZ) + m\ﬁs
3[85-43] + 30 x 103 x h,

Required cooling capacity

128
h, = 66.67 kJ/kg

Lul
1l

www.madeeasy.in © Copyright: MADE ERSY



