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Research on Energy-saving Renovation Plan for Existing Data Center rooms
Gu Jianbing
( China Construction Industrial Group Co., Ltd, Nanjing, 210023 )

[ Abstract ] In order to meet the current requirements for green and high-quality development, it is necessary to carry out
energy-saving renovation on the old existing data center computer room. In the China Mobile Information Port No.1 Data Center
Renovation Project, a comprehensive evaluation of the operating status of the computer room was carried out to address issues such
as the long distance of the original precision air conditioning supply and the susceptibility to local hotspots. Computational Fluid
Dynamics (CFD) simulation software 6SigmaRoom was used to simulate and study three energy-saving renovation schemes. By
analyzing the air flow organization and energy-saving effects of the air conditioning, the top mounted heat pipe air
conditioning+enclosed cold channel scheme was selected to renovate the computer room. By simulating the power consumption
within 144 hours after renovation, it was calculated that the PUE factor at the end of the air conditioning system decreased to 0.014,
resulting in a power saving rate of approximately 92%. The research results of this article can provide reference for energy-saving
transformation in existing data center computer rooms.
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Fig.1 Plan view of data center computer room
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Fig.2 Layout and location map of measurement points
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Table 1 Rated power of the cabinet

M5 LW HE (V) H (A AR (%) AIThZE (kW) AR (kWh)
1 1QF01 2203 5.29 8.4 1.05 59625.3
2 1QF02 220.2 10.65 16.9 2.11 106858.7
3 1QF03 2203 7.15 113 1.48 69401.2
4 1QF04 220.1 6.89 10.9 1.46 66437.7
5 1QF05 0.0 0.0 0.0 0.0 0.0
6 1QF06 0.0 0.0 0.0 0.0 0.0
7 1QF07 0.0 0.0 0.0 0.0 0.0
8 1QF08 0.0 0.0 0.0 0.0 0.0
9 1QF09 220.6 7.62 12.1 1.59 78849.4
10 1QF10 0.0 0.0 0.0 0.0 0.0
11 1QF11 0.0 0.0 0.0 0.0 0.0
12 1QF12 0.0 0.0 0.0 0.0 0.0
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Table 2 Measurement results of on-site dimensions and equipment
5 &I H b= e
1 fE T E 120kW
2 R 1830 (F&) x980 () x1980 (f&)
3 2RI R RS 1830%980
4 28 [a] R RS 2000x400/800%800/1000x400
5 pegilhiss 25000CMH
6 S AR e P 700
7 8] e 5400
8 ZIEITA 34500%16800
9 FEI R 800x800
10 I TE T 1200
11 P TE TR 1200
12 2 AR B 24
13 1% RHBAR R~ 600x600
14 ERHATT A B4R 7B
15 X RHARTT E % 90%
16 BUE R 600 (5E) x2200 (F) x1200 ()
I A A5 R AR 3R .
#3 BMSMELR
Table 3 Measurement results of each measuring point
LB R T HE (m/s)
£ H ™ s H T
1 213 20.8 203 1.75 2.15 221
2 21.0 20.5 20.1 1.59 1.97 1.99
# 3 21.2 20.7 20.2 1.57 1.94 1.96
4 21.4 20.9 20.2 1.65 225 231
I 1 21.4 21.2 20.8 1.49 2.07 2.19
i 2 21.6 21.1 20.7 1.47 2.04 2.16
CALCEn 24.5 23.9 233 1.39 1.97 2.01
¥t 2 24.9 24.4 23.8 1.37 1.94 2.05
3 25.1 24.7 24.1 1.36 1.91 2.08
HUAE 1 24.2 23.9 23.4 1.81 1.86 1.89
HUAE 2 24.1 23.5 23.1 1.80 1.85 1.87
HULAE 3 18.5 18.4 18.1 1.97 2.01 2.09
HUAE 4 18.6 18.5 18.2 1.95 2.05 2.11
HUAE 5 243 23.8 233 1.79 1.87 1.89
HUAE 6 24.1 23.6 23.2 1.77 1.84 1.86

eb R 4 T 75K S 3k KRR R
1.86m/s, ~“FIJIRE RN22°C, ik K& N23558m3/h,

e K N25000mi/h. N B F P IIE X E N
375724m3h, FiE K &= A400000m3/h.
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Fig.3 Geometric model of data center computer room
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Fig.4 Cabinet and geometric models

3.2 FUEARL R K

A A B 6Sigmaroom # AT 6 X E 4 Hh L

B B IAABEHEAT T VA A BUE UL, JLH R A T

SIMPLESEL iR AL BT ) 5 FE (A R &R 2R, JF
R H B X 22 2 % AT B U A B . AE R Bl
CFD GIHEFAASN 1) SR REwT, A



<710 » HlA E

G| 2024 4F

BT H i 0 1 A3 1) 45 8 DL R AR 1A A B
BRI T, S SRAE IR ORASTAIL S SR M R AT 12
TRITERCR, B L JLA 7T
(1) FET-Hds o0 9 2SR 3B BIAR KT/
M5, R4BoussinesqUT AR HE, K= 2=
AT R A A
(2) B2 N BT A S PR T 15058 o iiiad 5t
254 BB e e o SRBETHT , A5 FR A SR AL TIN5
(3) %R = NS TRASHICR S AT
s
(4) TEVIGRIUM B, 2T 208 & 1 71 5
B R EFE ORI Y ;
(5) TERTHEEHIN T BN, IR 55 48 7= A= 1
P AR E AR 1) RS
(6) XML B B R I E AR A T
TEIR, AAERIAL ik B R R KR SR
H;
(7) FB2| 5 BA RIS ERE, BRf
BE T AN MR RS2 o
3.3 IhFKAF
BEXHECHE B DT H ) R e R B s R S DG B
&, HHT T VR BRI S R T . TEALRL IS
Ferb, 2 R ARk XU UR ) A B Ha g, T
HHE AL [ 455 B 5 [ W 158 e AR 8 FA ST, [
I 7E AR B o BT AN 25 R £ E B JE X FA A B 1
SO, FEOCH T RS AR, ¥ i) L A AR
B RERAT R WL BB E T 166 1A
WAk, EATIIE WAL A5 — 8 RS 2R
A BEJIN120kW, 15 XU N23558m/h, 2 1%
Kl JEH18°C o
3.4 MRS
PRk Kl 73 S A b D 5 ) DR A AR 225 4 DX A
FE N HTEE LRSS, AT IE R
SERIRE o R ARZS R A R AE BRI 8 4 X AR
AL A, LB XA ARG B B I P, X
AT 53 PR ) B, T K P AN R
Hifo
PR A AR
(a) WHE HIRMAEEE;
(b) W B SRS B A 45 1 A
(¢) A il 52 A s
(d) Pl A% T8 L 5 K 2R

(e) HE X BIneE Mg .

AR 53 ) R FH AR SE R A S TR R /ST
P SRR AT AR, S e 50 oA
1534842, 1722943, 1923487, XJ/AN[H B ICRAIK)
RS BEAT TR 5528 . XIS ARARAE . IS B o
il G S 17 M s W3 e = 0 e
PN TAR A, IR AN ELARAS , 3 FH T B R
JURHARGN S 5 4 o AR ST R 20, R0 i L AAT
PRHEAT AR 7 o FRTCHS T A BUIE5 2 A0 BL ORG
FEMIRTHE T, BB . D aE FH 3E S Mtk oS
TR X T ER AL B HEAT BT B, DG e % X 3k
I WAk, B BTG P RS 2548 W1 IS BT o

5 BREYEMELEH
Fig.5 Initial grid structure of model
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Table 4 Simulation results of each measuring point

L T BE CCO W (m/s)
&= i T + i T~
il 209 20.4 19.9 1.72 2.11 2.17
12 20.6 20.1 19.7 1.56 1.93 1.95
3 20.8 20.3 19.8 1.54 1.90 1.92
4 21.0 20.5 19.8 1.62 221 2.26
SUBER| 21.0 20.8 20.4 1.46 2.03 2.15
itiE 2 212 20.7 20.3 1.44 2.00 2.12
1 24.0 23.4 22.8 1.36 1.93 1.97
¥t 2 24.4 23.9 233 1.34 1.90 2.01
a3 24.6 24.2 23.6 1.33 1.87 2.04
HUAE 1 23.7 21.5 22.9 1.77 1.82 1.85
HUAE 2 23.6 23.0 226 1.76 1.81 1.83
HUAE 3 18.1 18.0 17.7 1.93 1.97 2.05
HUAE 4 18.2 18.1 17.8 1.91 2.01 2.07
HUAE 5 23.8 23.6 228 1.75 1.83 1.85
HUAE 6 23.6 233 227 1.73 1.66 1.82
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Fig.7 Temperature cloud map
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Table 5 Comparison table of air conditioning electricity consumption before and after renovation
e CosilRE o HRRRRE ks
i IT s MEE  FEAmAEE  ITREHEE FEARmAEE S Wh LR
/kWh /kWh /kWh /kWh
1~24h 5851.89 1062.08 5978.77 88.55 973.53 92%
24~48h 5871.95 1057.83 6028.36 82.02 975.81 92%
48~72h 5878.55 1058.40 6024.87 79.90 978.50 92%
72~96h 5840.98 1041.33 5933.84 86.94 954.39 92%
96~120h 5800.72 991.65 5970.23 76.54 915.10 92%
120~144h 5868.47 968.53 5946.23 88.37 880.16 91%
Fy 5852.09 1029.97 5980.38 83.72 946.25 92%
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