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Study on operation characteristics of the cold air distribution systems with
an ice storage tank
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JIAQ(in door air quality, AW &7]4), FPU(fan powered unit, @ 3¢ H4H),
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ABSTRACT

Experiments were carried out to evaluate performance of the cold air distribution systems
with an ice storage tank in test room. Cold air distribution systems provide primary air for
comfort conditioning or process cooling at coil discharge temperatures 4C to 11C. The
application of a cold air distribution system allows for the downsizing of air distribution
equipment and central plant equipment when ice storage tank is used. The benefit of a cold
air distribution system include a decrease in the floor-to-floor height, increase floor space,
reduced building capital costs, reduced energy use and demand. The use of cold air
distribution can result in the most cost effective system and is currently being implemented
world wise as the new standard in air conditioning systems.

In this study, the cold air distribution system is compared with the general ice storage
system. Under the same cooling load conditions, experimental results show that the supply air
volume of cold air distribution system decrease 38%, and decrease 45% flow rate of brine for
the general ice storage system.
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Fig. 1 Schematic of test building air
conditioning system.
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Fig. 3 Temperature difference of ice storage
tank inlet and outlet (icing).
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Fig. 6 Trend of power consumption.

32 N2BX WA Au WAL WAl vR
321 ozl 2

(1) Table 19) 2= vis} 2ol $U YYRF
o Wal Fx7 =AM A FHE wwd
Aok 6-7% WA T U3 NS T + Atk

oyt -

154

Table 1 Energy balance AHU coil

HU coil In/Out

temp.
15/7.8

(At6.3)
7.3/27.4(

At20.1)
5.6/9.8

(A14.2)
12/273

(At15.3)

Flow .
Capacity

4352.6

kcal/h
4052.2

kcal/h
5319.8

kcal/h
4979.2

kcal/h

rate
12.0

2 /min
700.0

CMM
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4 /min
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CMM

System
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Fig. 10 AHU coil temperature (ice storage type).
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Table 2 Equipment capacity and power consumption

. Cold air distribution Ice storage .
Loling type Full Partial Full Partiar | Cectrical
Equipment system
storage storage storage storage
Refri- Capacity(RT) 175 65+126 175 65+126 225
gerator Power(kWh) 1,5384 1,992.1 1538.4 1,992.1 2,192.4
Fan Cap.(CMH) xset | 3500X36 | 3500x36 | 3500x52 | 3,500x52 | 3,500%52
Power(kWh) 256.8 218.3 383.8 323.2 383.8
Pump Cap.(HP) X set 75X2 75X2 75X4 75X4 75X4
Power(kWh) 2176 2176 435.2 435.2 435.2
Total power(kWh) 2,012.8 2,428.0 2,357.4 2,7505 30975
Power consumption ratio 0.83 1.00 0.97 1.13 1.28
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Table 3 Total power consumption for the year
Cooling type Cold air distribution Ice storage .
Electrical
Item Full Partial storage Full Partial storage system
storage Daytime[ Night | storage Daytime[ Night
Max. power(kWh) 164.7 199.6 175.6 219.5 346.4
Contract power(kWh) 165 200 176 220 347
June(kWh) 4380 | 4943 | 1181 | 5130 | 8072 | 13301 | 6741
July (kWh) 56,656 24,968 22,960 66,356 32,155 25,771 87,188
August(kWh) 62,397 52,308 22,960 73,079 59,495 25,771 96,023
September(kWh) 23,489 5,179 11,110 27511 8,656 12,470 36,149
Total power(kWh) 146,922 | 87,398 68,881 | 172,076 | 108,378 | 77,313 226,101
Grand total power(kWh) | 146,922 156,279 172,076 185,691 226,101
Power consumption ratio 0.94 1.00 1.10 1.19 1.45
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