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A Numerical Study on the Operation of Cooling System

in an Office Building

of & gr,E w7l

Seung Woo Lee, Man Ki Min

ABSTRACT

An algorithm and a computer program were developed for the operational simulation of
office building cooling system. Using this computer program, the following results were obtained.
- There is a critical number of coil rows in AHU with which the cooling system can be
operated in maximum efficiency.
Energy conservation can be achieved in an office building through TAB (Testing Adjust-
ing and Balancing) of zone air volumes.
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Fig. 1 Schematic Diagram of the Air

Conditioning System



WAaRe ZA 1A Axds 23 4] 23} Alawle uiA7l A gRse |
25 o2 o]Roj}(Fig. 1). 13 AlAmle b Alag)og Adsty dujxs ) o] o)
27 NxRlo Ry WEHE 98 FYsd  Fig. 3o 24 AiduE s@et dumal
IR WEshE AForA Fuwr, 97, F3710 AlelEg FF7) AR eI}
%7, BAEA B Wy Tow o Folx
® O 74 Fig. 29 2t < = = Room Design c=-———- - Outdoor

N Condition AN Dessign
Condition
- ==l k4
Mixture
Condition
Entering
Apparatus

Fig. 3 Psychrometr‘ic Cycle for Secondary
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System
Table 1 Outdoor Conditions and Cooling loads
Time Outdoor Air Loads (Watt )
Chr) | Temp.(°C) |Rel. Hum.(%) SE SW NE NW IN
8 27.4 78 8926 51739 5719 8343 1.549
0 0 0 0 0
9 28.9 71 7,904 4,473 4,707 6.937 1.612
1,054 527 527 1,054 0
10 30.3 61 8 786 4,739 5084 7,362 1,578
- 1,054 527 527 1,054 0
17 30.6 58 8108 4,954 4,656 7,342 1,575
820 410 410 820 0

(In loads, the upper value is for sensible heat and the lower one latent heat.)
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Table 2 Hea! Transfer Coefficients for Cooling Coil(W/K m? row)
Water Wind Velocity (m/s )
Volocity
(m/s) 1.0 1.75 2.0 2.5 3.0 3.5 4.0 45 50
0.2 633 672 704 755 800 837 873 897 1. 134
0.3 678 720 755 814 865 908 948 979 1,009
0.4 706 750 789 854 887 962 1,005 | 1,035 1,070
0.5 726 776 814 883 944 999 1, 047 1, 082 1. 118
0.6 743 792 834 908 973 1,033 1, 082 1,121 1,157
L 1.8 832 901 951 1.053 1,151 1. 221 1,303 | 1,376 1. 430

Table3 Wet Surface Cosfficient for Cooling Coil

Dew Point Temp. of Dry Bulb Temp. of Inlet Air— Inlet Water Temp.
Inlet -Air Inlet Water : c)
Temp. (°C) 36 34 32 30 10 8 6 4
25 179 | 1.87 | 195
24 L7011 L79 ) 197} 195
23 1.64 | 1.71 ] 1.79 | 1.87
2 .06 | .08 | 1.10 | 1.13
1 1.03 1104 | .05 | L0O7
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Table 4 Exit Water Temperature of Cooling

Tower (C)

Inlet Wet Bulb Temp. of OACC)
Water

Temp(°C) 18.89 22.22 25.56
21.22 23.95 23.88 | 2478
29,55 24.78 25.55 26.89
37.78 25.56 2722 29.0
46.11 26.39 28.89 31.11
54.44 27.0 30.28 32.94
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Table 5 Chiller Performance against Variation of Zone Air Volumes

Case [ Air Volume (m*/hr) COP Chiller Power
SE | SW NE NW IN (kWh)
A 3,460 ( 1,056 940 2,080 2,037 2,858 1,641.22
B 3,460 1,056 1,440 2,080 1,537 2,903 1,639.73
C 2,960 i 1,556 1.440 2,080 1,537 2,965 1.629.57
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