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Optimization of Cooling System Performance of a Data Center in Sichuan Province
NiJi' Liu Shouya’® Yuan Zhongyuan? Zhang Wenqgi’> Gao Bo!
( 1.Sichuan Institute of Building Research, Chengdu, 610081;
2.School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  Energy consumption and carbon emissions of data centers are growing rapidly. Under the background of reducing
carbon emissions, optimization of operational performance of the data center cooling system is important for energy conservation
and carbon emission reduction in the data center field. This paper takes a data center in Sichuan Province as an example to analyze
the problems and optimization potential in the actual operating performance. Commissions of the cooling system according to the
project: energy saving of 4.79kWh and energy saving rate of 5.32% can be achieved by adjusting the percentage of the valves of the
air conditioner; energy saving of 5.4kWh and energy saving rate of 1.13% are achieved by increasing the outlet temperature of
chilled water by 0.5. The commissions had a significant effect on the energy-saving and efficient operation of the cooling system,
and the qualitative analysis shows that the operation performance of the cooling system of the data center has a large space for
optimization.

[Keywords] data center; cooling system; energy performance; energy efficiency
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Fig.1 Schematic diagram of the airflow distribution of
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Table 1 Wet-bulb temperature distribution in Ya'an in
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Table 2 Comparison of operating hours in different

cooling mode

il SEAHE HRAE A
HALIB AT /N 2L 3235 3440 2085
SEBRIZAT/INE 3 6600 2160 0




59537 555 3 ) il . S PO FEEE 0% A R Ga T PEReILL <413+

HT HZN KR SE S, RS0 e e L
B BB s AT, WO TR BRI B AL TH Y
PR IE AT /NN B SE b TRE A AT R sE st il R
B, A 7 SRR S O R B A v AR X
T HVNSEA AT DA R 103 X —H &S . Kk, X
T BT IS ) B FE A B 0T, RIS AT
FE EAAAEROR BT RE 23 ]
2.3 AIKHLAEAT SREE

SRR I, 1B A E R G R B
—HRHLHIA R, H— B8R ILEEE AR K H K
IR FERE R BOE N PR 8 BITH N
JE kS B AL IS AT I 0L 75 20 4 IR AR I8 AT BN,
B RENLHIET G HEE — &, =8V
BN G EAFERIE I HIIGA E. B4 F 3 14
H.3H15H.3H18H.3 424 H.3 H 29 H.
4 F 14 H¥ANEE AT VI et (8] 55, 0] LABRfR A
P AHLLLIZAT U B 8] 552 [a] 89 DX (8] ¥ 97 4 {E
TE— € Ju [ N A€ s, HIX 8] 5 X 8] 2 [B] fE AE L
9 B S 1) S AT U S SAE R S iR FE AR AL, Wi A
R IKHLZE I 52 Bn 452 7138 A7 i 78 o M e R I AA A
FS. AR OEAEE B AKREIZIT, KRS
R B0 A KWL 7 A s AT RE I, 3 A 7K
WU TR AT R A X Ao Rkt — PR ¥l — 6
PRIKHVH RS AT S5 @ R0 AT XA+ b 2E . &
TKMLER ¥ R 7K IR FE 5 A A AR AE A ] 4 B BH 2 (1)
B CHRRE, RIVAVR 7K 7K B v vl BAYsk > —
SENLARL VA 5, 75 AR L 208 DL s v 4 2
SKRETEOLT, IE 3 — & KW RERCR «

Yo UK S A

— A KHKIEE
2500 | 1
‘ | H‘h‘w‘m il] 16

— 2000 kil A W’JI\#'\'I‘W; ‘ wh{ '\Mm‘_
g Wkt 11| 15 G
1= =
& 1500 | o
& 1%
% 1000 1338
y <

500

0 1"
2022/03/01 10:00:00 2022/04/20 09:00:0

%1

E4 HEmS5KETRER
Fig.4 Hourly load and chilled water outlet temperature

variation

2.4 T R G SR

S lE 2 S8R 73 9 R oK O S S 2R S8 A4 21K
MAEC RSt 1T =N /R SRR E, BTk
IKMFETE R 48 A REAEIBITEREIA K T =AM
FEHAEFPANBOK, ¥ HKMHN R 524 e
FAEB RS . EFERNERBELHHMN
7.09%, —EREEE LU IR R A A SR SR IUE AN B
SRV AR T4 A R GLISAT HME AT A AERUR
TREAN. A A HREELSTRE LT, X5
e 4 VA A B S 1 SR04 B4 B 43 0] AR
HUE W A BOR, (5 L 4R AR AR HL A
Fag, — R L ULIHR H R AR E AT A A F
FAEHIROR o 2 HE LA AR R ) 7 A
. LAAEIE. WAIZE . FHIILEE RRAE AL
P SR FR RIS AT HAE A LA . 208 K
RIS 2 iz b Is 4E N A T ahiE ],
AT AR Gk = B AR A ) SRS

3 REAARGHIPE

000 H S A AR, RO SR 2R PR A,
PO VR E A 5 i ) T 6 01 PN O B S T, KAz 1
TREA G A WK RARIBAT AT Bh & RIE,
B EA —ESHE N E . %5 58 20 5 & 1)
R, BEXE 2,10 2.3 FR13R 2 1) R DA B 1R E AR 8 AT
TR AR
3.1 A2 KK IR R

ML % AR i 2 R ] DA ik 45 s |l X B2 A
AL X 8] [ 3l 202236 KU B SE I 1574 i
TEIREE ) H I o [0] RR FE AL RS 5 KL S AN K 1]
FEEEWZ), AN () [m] Rl R 5 58 A K 3 BUXH L A% 1
PAS K MRFEFE A28 4k, S EREAER B X THLS
L Rl S W TS N R KT S L. 1
EXF R AT 201, 202 LLK& 206 MIEENLE,
MLE A 7 AR &, HF 201 HLE & &I E
56, 202 f1206 HLEIETF A 4 6.

BEAT & HT 5 W& T B 6 0L v KL 2R A
KR BEORFEANE , B D5 ML o b DA R K R T B
LA LI 3 . 201 ML XM LEE B Eb 5K
W FE T 5 22 100%,  FEAR AN s 1) A s A [
FE B B A o 1 ) 2 U ) YA B 4E A [ KR FE A
13.5/18.7°C, A &17Kt /KR N 25.9/30.7°C,
RN 79.8%:



414 - A5 2 2023 4
*3 REFERESHEIL
Table 3 Parameters before and after commissioning
- ‘ PHIERT . ‘ G A .
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95 100 100 100

93 100 100 100

201 90 100 100 100
88 78 100 100

85 87 100 100

HE 90.2 93 100 100
87 50 76 19
502 88 59 77 5
89 55 84 39

98 94 100 100

1A 90.5 64.5 84.25 40.75
93 55 57 0
206 72 35 35 57
76 58 53 59
94 65 53 22

i"jﬁ 83.75 53.25 49.5 345
TE TS AL A R TE IRV R L ] 5 2

6 FE/T- HLF' LR R S Re AR A 7 B
Ny R AR AR 4 fos. Hd, 201
ML5 N~ 35 AL S L T =5 T 10.9%, #1055 P25 1
R vy B FE £ I = B A, A 37.2kWh 19 in =
42.1kWh, BEIL 13.2%. 202 HL55 KT XHLE
AR T 7%, fAEFE A 39.52kWh FF K =
37.07kWh, F&IEAN 6.2%. 206 L5 N5 XAL5E
L AR T 40.9%, BEFE M 13.36kWh [F ik &
6.12kWh, F&EIEA 54.2%. EIREERT G0 2=
NI SIS AT EE K

zuamr}}‘r;«\iuimm:“}
WERTE S EREE
Fig.S Temperature and humidity of the DC room before

& 5 BRI XL

and after commissioning in cold channel
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Fig.6 Temperature and humidity of the DC room before
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Fig. 7 Energy consumption of the DC room before and

after commissioning
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Table 4 Energy consumption of air conditioning in DC

rooms before and after commissioning

Ml RFLEEEE ST WG A REFEAE
w5 T (%) (kWh) kWh) b (%)
201 +10.9 37.2 42.1 +13.2
202 -7 39.52 37.07 -6.2
206 -40.9 13.36 6.12 -54.2
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Fig.8 Temperature and humidity of the DC room before

and after commissioning in cold channel
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Fig.9 Temperature and humidity of the DC room before

and after commissioning in hot channel
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