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Table 1 Properties of ammonia saturated liquid and vépor
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1. Compute the power required to compress 1.5kg/s of saturated ammonia vapor from a
pressure 429.4kPa to 1555kPa . (20%)

2. Please explain the function of compressor in a vapor compression cycle. (10%)

3. A building has a total cooling load of 300kW. The latent portion of the load is 73.2 kW. The
space is to be maintained at 25°C db and 50% relative humidity. Outdoor air is at 38°C and
50% relative humidity, and 10% by mass of the air supplied to the space is outdoor air. Air is
to be supplied to the space at 18°C. Assume sea level pressure and find:

(a) The minimum amount of air supplied to the space in m*/s (10%)

(b) The capacity, apparatus dew point, by pass factor, and SHF of the cooling coil. (20%)

4. What is the LMTD (logarithmic-mean temperature difference)? (10%)

5. A two-stage ammonia system using flash-gas removal and intercooling operates on the
cycle shown in Fig. 1. The condensing temperature is 40°C . The saturation temperature of the
intermediate-temperature evaporator is 0°C, and its capacity is 100 kW. The saturation
temperature of the low-temperature evaporator is -40°C, and its capacity is 200 kW. Calculate
the power required by the compressors? Assume that refrigerant enters the low-stage and
high-stage compressors as saturated Vapcgr and leaves condenser without subcooling. (30%)

Temp | Pressure | Volume (f) | Volume (g) | Enthalpy (f) | Enthalpy (g) | Entropy (f) | Entropy (g)
[C] [MPa] [m"3/kg] [m"3/kg] (k/kg] (kl/kg] {kJ/K-kg] [kJ/K-kg]
-40 0.0717 0.00145 1.55300 0.00 1389 0.0000 5.96
-30 0.1194 0.00148 0.96400 4443 1404 0.1863 5.78
-20 0.1901 0.00150 0.62370 89.38 1419 0.3670 5.62
-10 0.2907 0.00153 0.41830 134.80 1432 0.5425 5.47
0 0.4294 0.00157 0.28930 180.80 1443 0.7133 5.33
10 0.6150 0.00160 0.20540 227.40 1453 0.8796 5.21
20 0.8575 0.00164 0.14920 274.60 1461 1.0420 . 5.09
30 1.1670 0.00168 0.11050 322.60 1467 1.2010 498
40 1.5550 0.00173 0.08310 371.50 1471 1.3580 4.87
Table 2 Properties of superheated ammoniaj Table 3 Properties of superheated'ammonia
Saturation = 0°C, p= 0.4294MPa Saturation = 40°C, p=1.5554MPa
Temp | Volume | Enthalpy | Entropy Temp | Volume | Enthalpy | Entropy
[C] | [m"3/kg] | [kI/kg] | [KI/K-kg) [C] [ [m*3/ke]l | [kIkg] | [kI/K-kg]
75 0.3860 1624 5.922 90 0.1048 1620 5.311
76 0.3872 1627 5.929 91 0.1052 1622 5.318
71 0.3884 1629 5.935 92 0.1056 1625 5.325
78 0.3896 1631 5.942 93 0.1060 1628 5.333
79 0.3908 1633 5.948 94 0.1064 1630 5.340
80 0.3921 1636 5.955 95 0.1068 1633 5.347
81 0.3933 1638 5.961 96 0.1072 1636 5.354
82 0.3945 1640 5.968 97 0.1075 1638 5.362
&3 0.3957 1643 5.974 98 0.1079 1641 5.369
84 (0.3969 1645 5.981 991  0.1083 1644 5.376
85 0.3981 1647 5.987 100 0.1087 1646 5.383
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- Figure 1 Two compressors and two evaporators operating with intercooling and flash-gas

removal

AERBHALEEH




o
ASHRAE PSYCHROMETRIC CHART NO. 1 i RIT7 :\,\ s 730 /
NORMAL TEMPERATURE SEA LEVEL 3 \ Y /. A N V4 .
BAROMETAIC PRESSURE  101.320 kPa, ~{ /L ~ A\ RY ~
COPYAIGHT 1981 70g A 3 /7 v ] \\ Az o
AMERICAN SOCIETY OF HEATING, TING AND NC. .3 \ Tk . \ y4 ﬂb -, /
. VA LY 3 74 A} 4
- — . 85 L~ )(/ s SN A -3 \"’5\\"’0 r
0 4 I AV A I - A\ = A £\ r
00 o . i & N VA N \ N broas
w0 A} SN \NFARY A\ AN [~
M VA - X S /- 0 v \\ .
T 5 = G
R 0, o, % Ay 7 D e e e v NP A
* ST T L A s 5 incre ki S PR
- V4 I 4 AN S A . ok
= o - S o ST S ° I
AGRDITY RATIG ~ 4V o ~ VA yARN & )\\ \] D & .\,o oS
o N
SN Eo
CJING N e
S ng Eoe
a -
f__‘\oo o1
sl E
= B
= [~ =
~CE,T - 80
; \ =88
SR e Eoow
21108 o8
pE I — 10
< SR
r(\\.( ~ \ & 4
o o = 5 <\ S S0 G O LY O 2 = o NI
& 5 VFS 3 ) < . P N
e e e R R 03
= S oy < N A S Ay <
» SRV B 1o S O A 9 R SR R N
S S e A AT W N A T~ W B T
~ <) X 3 o e ATIVE, oLy < \\ ST \; = [~ o :
3 ) "~ = 4! ~] ~. ~h. . T
A Y S Dt o s e v o
S N S N < ~.\‘\ RO \; < Y <3
= <3 =3 < < E < < < ~
& X< 3 - = ~ L iy \‘L\ o SRANEREN ~
N SR N B
2 % w0 o
. CIATIN R AILS THAMRONAMK §TUGHS, ooy o i
DRY BULB TENPERATURE °C
. .
Figure 2. Psychrometric chart at sea level
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