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1 A building has a total cooling load of 368kW. The latent portion of the load is 90 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 e 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%})
é(b) The capacity, apparatus dew point, by pass factor, and SHF of the cooling coil. (10%)

2. (1) Please sketch and explain the variable water system design concept that chillers with
constant flow is arranged to share the load equally. (10%)

(2) Please explain the meaning of “shading coefficient” for window heat gain calculation |

(10%)

3. The flow rate, head, and shaft power are related to the new and old speeds. They may be
istated as equation (1). What is the value of the exponent a, b, ¢ in equation (1) and explain the
ireasons? (10%)

________________________________________________________________________________________________________________________

gsystem? Assume that refrigerant enters the low-stage and high-stage compressors as saturated

'
1
r

' 4 What is the volumetric efﬁcwncy of an eight-cylinder Vilter 458XL ammonia cornpressor

operatmg at 1440 rpm when the saturated suction temperature is 0°C and the condensing
itemperature is 40°C? The bore and stroke of the compressor are 114 by 114mm. The catalog
ilists the refrigerating capacity at this condition as 720 kW.(20%)

1
]
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5 A two-stage ammonia system using flash-gas removal and intercooling operates on the
;cycle shown in Fig. 2. The condensing temperature is 40°C . The saturation temperature of the |
fintermediate-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 150 kW. Calculate

éthe power required by the compressors, the heat rejection of condenser and COP of the

tvapor and leaves condenser without subcooling. (30%)
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i Figure2 Two compressors and two evaporators operating with intercooling and flash-gas
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Table 1 Properties of ammonia saturated liquid and vapor

Temp | Pressure | Volume (f) | Volume (g) | Enthalpy (f) | Enthalpy (g) -| Entropy () } Entropy (g)
[C] [MPa] [m"3/ke] [m"3/kg] - [Kkg] [kI/kel (kJ/K-kg] [kJ/K-kg]
400 00717 0.00145 155300 0.00 1389 0.0000 5.96
35| 0.0931 0.00146 121700 22.15 1397 0.0939 5.87
300 01194 000148 0.96400 44.43 1404 0.1863 578
200 0.1901 0.00150 0.62370 89.38 1419 0.3670 562
5] 02362f  0.00152 0.50870 112.00 1425 0.4554 5.54
-10]  02907]  0.00153 0.41830 134.80 1432 0.5425 547
5| 03548  0.00155 0.34660 157.80 1437 0.6285 540
of 04204f  0.00157 0.28930 180.80 1443 0.7133 533
5| 05157 000158 0.24300 204.00 1448 0.7970 527
10 os6150] 000160 020540 227.40 1453 0.8796 521
15| 0.7285]  0.00162 0.17460 250.90 1457 0.9613 5.15
20,  0.8575 0.00164 0.14520 274.60| 161l 1.0420 5,00\
30| 11670 000168 0.11050 322.60 1467 1.2010 498
35| 13510{  0.00170 0.09563 346.90 1469 1.2800 4.9
40 15550 000173 0.08310| 371.50 1471 13580 487

Table 2 Properties of superheated ammoniaﬂ

Saturation = 0°C, p= 0.4294MPa
Temp .| Volume | Enthalpy | Entropy
[C] | [m"3/kg] | [kikel | [kKI/K-kel
75 0.3860, 1624 5.922
76 0.3872 1627 5.929%
T 0.3884 1629 5.935
78 0.3896 1631 5.942
79 0.3908 1633 5.948
g0 0.3921 1636 5.955
&1 0.3933 1638 5.961
82 0.3945 1640 5.968
83 0.3957 1643 5974
84 0.3969 1645 5.981
85 0.3981 1647 5.987

Table 3 Properties of superheated ammonia_
Saturation = 40°C, p=1.5554MPa

Temp Vb}ume Enthalpy | Entropy

[Cl | Im"3kg]l | [kike]l | [KI/K-kel
90  0.1048 1620 5311
9 01052 1622 5.318
92| 01056 1625 5325
93|  0.1060 1628 5333
o]  0d064] 163 5340 |
95 0.1068 1633 . 5.347
9% 0.1072 1636 5.354
971 01075 1638 5362
o8l  0.1079 1641 5.3691
%[  0.1083 1644 5.376]
100}  0.1087 1646 5.383
101 0.1091 1649 5.390
102 . 01095 1651 5.397




	Binder1 7.pdf
	Binder1 8.pdf

