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HVAC System Architecture and Operation Optimization of a Cloud Data Center
Feng Ruijun
( Beijing Century Interconnection Broad Band Data Center Co, Ltd, Beijing, 100015 )
[ Abstract]  This paper introduces the basic situation of a large cloud data center in Beijing and the HVAC system architecture,
and deeply analyzes the system form, equipment selection and configuration, energy-saving technical measures, etc.; In the
operational management phase, theoretical analysis combined with operational experience to optimize the design architecture and
operating mode. It achieves high stability of the system architecture and greatly improves energy efficiency indicators, ensuring

stable and efficient operation of the cloud data center. Finally, the rationality of the optimization and transformation was further

verified by using the operational data of the whole operation.
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Fig.1 Layout of the cloud data center
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Fig.2 Airflow organization diagram of the IDC
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Table 1 Beijing meteorological statistics (monthly average)
H ,f/\
5iH g
1 2 3 4 5 6 7 8 9 10 11 12
P AR 1.6 4.0 113 199 264 303  30.8 295 258 19.0 10.1 3.3
PR 4.3 -1.9 5.1 13.6 20.0 242 25.9 24.6 19.6 12.7 4.3 -2.2
PR AR 94  -69 -06 7.2 13.2 182 216 204 14.2 7.3 -04  -6.9

W RS BEI4E 39.8, K% 116.5, IR 54m.
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Fig.3 Cooling tower indirect cooling schematic
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Fig.4 Schematic diagram of cooling mode of chiller
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Fig.S Schematic diagram of the cooling mode of the plate
heat exchanger (free cooling)

R BEZEATEL Sy E ARV B0 o MR R AR A R L
LRI, FAMIRIERLA JK SR U A H S el
PR IR BRI, AbER i 7 JRRY RK FREN
AR

HHERTAADE

11 sas ] wuas
RAKEHS —> < AES
L0 wama [T |
6 M OLEMERIS) 54 KNMABEHRER
~EE

Fig.6 Schematic diagram of the joint cooling mode of the
plate heat exchanger (free cooling) and the chiller
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Table 2 PUE measurement table for this project design
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Table 3 Power Statistics for Two System Devices
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Table 4 Measured temperature data in Beijing

1 H 2 H 3H 4 H 5H 6 A 7H 8 H 9 H 10 H 11 A 12 A

T ERIR 3.1 4.0 8.8 16.2 23.9 28.9 30.5 30.5 29.8 23.7 17.5 34
BERRE 12 -0.7 2.4 9.5 14.7 19.2 222 252 22.8 18.0 11.4 0.5
FXHRE 375 34.6 31.8 42.4 40.3 43.4 523 69.0 58.0 60.1 51.0 573
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Table S Annual electricity consumption statistics table of the cloud data center
Hdhs L IT fH & kWh IR Fig a2 i L kWh A HIE KR

AT H 23855040 4249180 1693440 794880 1157760
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Fig.7 Annual energy consumption statistics of the cloud
data center
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data center (after energy saving optimization)

4 ZEip

RICANH T B0 O R I8 S 0 R S 4E M
K RBHEA, FFNZER . Rt v &k A
JE U SR BT R R K BEFE AT S 7 AT TR
iR, FREEx SRR NI SLbriaAT, A E R
W, AT T A% L RERORT, T T TS
T o 8 O B A m B ARUAS [R] BrE 47 (14
R B EARE OO IX R R S S, A B A
FARFKAN 15 8R4 EH AR B 4 3882 7T LK 8
WLPEAT A o AN L I R G SR
OISR Y AV N R s ok s N A £ =7V @
AFBRA KA B AR EC HBIHL. A PGl IE %

LA RERI 2R G 4% BMS &40, Z5& R Rl
R AT o BEHEMS , A5 A O AT Ml B AR REROK
BRI, RERIUAL X IRAR T =B o i E
JRAS, PR TR I R R T R

EAE LS AU, TR A
WS EHIE . 0 T8 L R 58, BEER
THAR A B, thERL AR R, EHREE
W RIS AT B Ay ORI BT BOR L BT
RS N B 2 B O AU, HES) S HE 0
AR SAE BT, FE R 2 R GRS 1T e
b FRIAN W R

BEHL -

[1]1 GB 50174—2008,#F i+ S HLHL G % iF ME[S]. AL 5
r TR H R EE,2009.

[2] ANSI/TIA- 942- 2005 Section 5.11.2, Telecommunications
infrastructure standard for data centers[S].2005.

3] N EZEEEF O WARGE R HT[I]. 5% 2 1
5 JIHIK,2011,138(32):45-49.

[4] Bh SRR E BRSO R s MR O
KI5 Bk ML AL BT Dk Rk, 2010.

[S]  JE 2 2 i et S i vh 0 S 1 R G B S5 T Re AL
Sy HT[T].MEE 2% 1,2009,(10):102-107.

[6] BXZR S VEAE TR, BB, 45 2 A T (M AL 5 v [
B L H R #E,2000.

[7]  BRFREZETT. G WA EARF M M. i F 5
AR AL, 1999.

[8]  AATIAE, 7k S Wk, R ST, 55 Bl HE v 0 7K ¥4 7 1 A i 1)
CFD R4 B B F 43 BT [0]. 81074 15 2% 1,2017,(6):565-575.

[9] S0 ¥ SR vhoC T H 23 YA HI 3 J7 IR B I]. 51
522,201



