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Design of HVAC System for a Bank Date Center in Hangzhou
Pan Yougui He Runzhou Lin Xilong
( China United Engineering Corporation Limited, Hangzhou, 310051 )

[ Abstract] In the era of digital economy, more and more financial enterprises are building their own data centers for innovation
and development. Once enterprises headquartered in the center of the city, they usually integrate functions such as data centers,
corporate offices and living facilities into a single complex constrained by land costs. There is little literature on high-rise
mixed-use data centers, Taking a high-rise mixed-use data center of a bank in Hangzhou as an example, his paper present the design
of air conditioning system, combined with the energy consumption characteristics and climate characteristics of the project, using
high-efficiency air conditioning equipment, making full use of free cooling, frequency conversion technology, closed cold channel,
selecting high-temperature chilled water, in particular, waste heat recovery from data centers is used for office heating, to achieve
PUE at a low lever 1.33(the policy control value is 1.4). It provides a reference for the design of air conditioning system for data
center projects in high-rise complexes building.
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Fig.1 rendering of the project
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Fig.2 Schematic diagram of water-cooling cold water
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Fig.3 Schematic diagram of air cooling cold water system
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Table 2 Relation between outlet water temperature and
approaching temperature of cooling tower with variation

of ambient Wet-bulb temperature

HEGRERIE AR AR R

B CCH wmE CCO wEE (CCO (QOP)
29.0 31.0 36.0 2.0
28.0 30.1 35.1 2.1
27.0 293 343 2.3
26.0 28.4 334 2.4
25.0 27.6 32.6 2.6
24.0 26.7 31.7 2.7
23.0 25.9 30.9 2.9
22.0 25.1 30.1 3.1
21.0 243 29.3 33
20.0 23.4 28.4 3.4
19.0 22.6 27.6 3.6
18.0 21.8 26.8 3.8
17.0 21.0 26.0 4.0
16.0 20.2 25.2 4.2
15.0 19.1 24.1 4.1
14.0 18.3 233 43
13.0 17.5 22.5 4.5
12.0 16.7 21.7 4.7
11.0 15.9 20.9 4.9
10.0 15.2 20.2 5.2
9.0 14.0 19.0 5.0
8.0 14.0 19.0 6.0
7.0 14.0 19.0 7.0
6.0 14.0 19.0 8.0
5.0 14.0 19.0 9.0
4.0 14.0 19.0 10.0
3.0 14.0 19.0 11.0
2.0 14.0 19.0 12.0
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Table 3 Working mode of water-cooling cold water
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Table 4 Parameters of plate heat exchangers in series operation
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Table 5 Calculation table of PUE
HIABRES SERRE RS BRRSLERS 1T EALH RS
BHBE MK napm kn wEK K ANE BEZ BREE SR MER Dan DET mer WWn HeR L., SHEE 1R gt Pl
KBE AHE RUE RwE ME MME wE AuE AnE T B ogme = ogww DU ow wE (B
e W) kW) (kW) (kWD kW) (kW) kW) (kWD G G (kW) (kW) [€'33] 210° kW) £10°
28<Ct,=29 20 31 36 257.2 46.1 55.0 30.0 142. 5 28.9 32.2 0.0 1122.7 220.3 96. 1 100.0 60.0 1599.1 32.0 3956. 0 79.1
27<ts=28 98 30.1 35.1 247.7 46.1 55.0 30.0 142. 5 28.9 32.2 0.0 1103.7 220.3 96.1 100.0 60.0 1580.0 154.8 3956. 0 387.7
26<<ts<<27 288 29.3 34.3 239.3 46.1 55.0 30.0 142. 5 28.9 32.2 0.0 1086.9 220.3 96.1 100.0 60.0 1563.2 450.2 3956.0 1139.3
26<\ts<26 515 28.4 33.4 230.3 46.1 55.0 30.0 142. 5 28.9 32.2 0.0 1068.9 220.3 96.1 100.0 60.0 1545.2 795.8 3956. 0 2037.3
24<<ts<25 429 27.6 32.6 222.6 46.1 55.0 30.0 142. 5 28.9 32.2 0.0 1063.4 220.3 96.1 100.0 60.0 1529.8 656.3 3956. 0 1697.1
23<ts=24 203 26.7 31.7 213.9 46.1 55.0 30.0 142. 5 28.9 32.2 0.0 1036.2 220.3 96. 1 100.0 60.0 1512.5 443.2 3956. 0 1159.1
:l‘ 22<ts=23 326 25.9 30.9 206.6 46.1 55.0 30.0 142. 5 28.9 32.2 0.0 1021.6 220.3 96. 1 100.0 60.0 1497.9 488.3 3956. 0 1289.7
b 21<\ts<22 343 25.1 30.1 199.4 46.1 55.0 30.0 142. 5 28.9 32.2 0.0 1007.2  220.3 96. 1 100.0 60.0 1483.5 508.8 3956.0 1356.9
20<<ts<21 429 24.3 29.3 192.1 46.1 55.0 30.0 142. 5 28.9 32.2 0.0 992. 4 220.3 96.1 100.0 60.0 1468.7 630.1 3956. 0 1697.1
19<ts=20 410 23.4 28.4 183.5 46.1 55.0 30.0 142. 5 28.9 32.2 0.0 975.3 220. 3 96.1 100.0 60.0 1451.6 595.2 3956. 0 1622.0
18<<ts=19 410 22.6 27.6 176.0 46.1 55.0 30.0 142. 5 28.9 32.2 0.0 960. 2 220.3 96. 1 100.0 60.0 1436.5 589.0 3956. 0 1622.0
17<<ts=<18 426 21.8 26.8 168.3 46.1 55.0 30.0 142. 5 28.9 32.2 0.0 044.9 220.3 96. 1 100.0 60.0 1421.2 605. 4 3956. 0 1685.3
16<<ts<17 269 21 26 161.0 46.1 55.0 30.0 142. 5 28.9 32.2 0.0 930.3 220.3 96.1 100.0 60.0 1406.6 378.4 3956.0 1064. 2
15<<ts<16 236 20.2 25.2 154.4 46.1 55.0 30.0 142. 5 28.9 32.2 0.0 917.2 220.3 96.1 100.0 60.0 1393.5 328.9 3956. 0 933.6
14<ts=15 222 20.5 25.5 126.3 53.3 60.7 30.0 142. 5 28.9 7.2 11.8 873.5 220.3 96. 1 100.0 60.0 1349.9 299.7 3956. 0 878.2 1.8
j 13<<ts<14 272 20.2 25.2 97.5 53.3 60.7 30.0 142. 5 28.9 7.2 11.8 816.0 220.3 96.1 100.0 60.0 1292.3 351.5 3956.0 1076.0
=] 12<ts<13 226 20 25 73.5 53.3 60.7 30.0 142. 5 28.9 7.2 11.8 767.9 220.3 96.1 100.0 60.0 1244.2 281.2 3956. 0 894. 1
5’* 11<ts=<12 244 19.8 24.8 54.1 53.3 60.7 30.0 142. 5 28.9 7.2 11.8 729.1 220.3 96.1 100.0 60.0 1205.4 294.1 3956. 0 965.3
g 10<ts=11 224 19.6 24.6 39.5 b3.3 60.7 30.0 142. 5 28.9 7.2 11.8 700.0 220.3 96.1 100.0 60.0 1176.3 263.5 3956. 0 886.1
9<<ts=10 241 19.4 24.4 30.0 53.3 60.7 30.0 142. 5 28.9 7.2 11.8 681.0 220.3 96. 1 100.0 60.0 1157.3 278.9 3956. 0 953. 4
8<ts <9 309 14 19 0.0 43.2 47.8 30.0 142. 5 28.9 7.2 11.8 574.9 220.3 96.1 100.0 60.0 1051.3 324.8 3956. 0 1222. 4
= T<ts<8 278 14 19 0.0 43.2 47.8 20.0 142. 5 28.9 7.2 11.8 b54.9 220. 3 96.1 100.0 60.0 1031.3 286.7 3956. 0 1099. 8
£ p<ts<7 290 14 19 0.0 43.2  47.8 12.0 142. 5 28.9 7.2 11.8 b38.9 220.3 96. 1 100.0 60.0 1015.3 294. 4 3956. 0 1147.2
?i 5<<ts<6 323 14 19 0.0 43.2  47.8 8.8 142. 5 28.9 7.2 11.8 b32.5 220.3 96.1 100.0 60.0 1008.9 325.9 3956.0 1277.8
B 4<ts=hH 337 14 19 0.0 43.2  47.8 7.0 142. 5 28.9 7.2 11.8 528.9 220.3 96. 1 100.0 60.0 1005.3 338.8 3956. 0 1333.2
# 3<ts <4 306 14 19 0.0 43.2 47.8 5.6 142. 5 28.9 7.2 11.8 526.1 220.3 96.1 100.0 60.0 1002.5 306.8 3956. 0 1210.5
ts<3 996 14 19 0.0 43.2 47.8 4.7 142. 5 28.9 7.2 11.8 524.3 220. 3 96.1 100.0 60.0 1000.7 996.7 3956. 0 3940. 2
Gt 8760 11299. 3 34654. 6
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