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Abstract

Under the background of “carbon peak” in 2030 and “carbon neutralization” in 2060, the form of
energy conservation in various industries is severe. The energy consumption of IDC (Information
Data Center) room is increasing in a blowout mode, so it is urgent to save energy and reduce con-
sumption. In view of this form, the provincial development and Reform Commission recently is-
sued a low-carbon action plan of “data center and 5G base station”. Natural cooling of a heat pipe is
one of the effective methods to reduce this energy consumption. This paper analyzes the modeling
of a heat pipe air conditioning transformation project in a Unicom room in Changsha, and verifies
it with the measured values. The results show that the energy saving rate of the system is about
38%. It is a technology worthy of nationwide promotion.
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LA [ BE TR U BERE N (5 Akt PR B 1%, ETFE 1.5%, SRJEE 2.35% [1]. S KIAF|
500%LL o #afliTh, Aok 3 X —HEKG 5 56 HeuliReT, A F 6% A [2]. Bl b i RE T A B AT
NP BARAEN T A AR DL R AR B AR . A AR IR SR R R [3] . A HR TR s L
&5 ) ] BRI SR AR A S R Y2 NP [4] 0 AU BZH AT XK PD BE BB ML A T RE GG T H ., 2 TR
L ZR 48 (1) S bRag AT i R R A 7 ik, R SOE RS A RERGHAT T @RI . S5 R A
R4 300 77 KW-h [5]. FlI #4722 80400 5 1 CYCLEPAD 57 1 Budli O VE R G057 B, DL g
H AL IDC M55 (111°39°E, 29°00'N) 72 5 IRAE SN %R, BT T &FEREFET R, S5HUAE LS
2l R GHAT TRLE T R RE, RABERAERBENE T 26%. FHARYE 4 E E 2008 A
B RT3 74 A S R AT REZR[6]. RAE 2 E TN RAURT =N RSE, B T E TR
Guit KRR AL . SRRV SRR o0 1) A SERR IS AT B R T R AT T IOIE, B A Y
WG PR ] LE A 7KL REZ) 34%. THERRL A BE N 12%, TA R TARRS BRIV [7]. HIRA 2D
BRI, B4R TR OSSR IGER AR, DU B LA, RS AR A 7KL
AP Z A B HLEITE T G, @S T = AR B KA MR O T FBAL. S — R B L
Aol E B A — R L S R GE . R = A T30 AR U174 [ 26 A0 (] B AVE AR Gkl SR T =%
(1 ) B BB AR, e T I 28 G A0S FEL R 1 ) 30 i SR B P SRR AR . I G 22 S8 6 X RGP g
177 St 7E[8]. W ST VE N AL S IR 7T . SEIWFFC T TR, AR S 45 & B M5 A B A5
HEHL R22 Al R134a N TJi, SRIGHTFT T BB ALE #VE 25 U8 R G e A P e A T i) B A m v R 9] 43
TEEHHT T B AT A S IS AT R AP 0, I B RS AT S MR 7T [10]

i RS S0 TAE TAER R, FK. Rl @t BO@mLms i sud Z e b . AR RGi10 H
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Figure 1. The ceiling heat pipe system diagram of a Unicom machine room
B 1 REBEHERIAERSE
Table 1. The list of equipment for heat pipe system transformation
= 1 RERGERRAME
P HFR EiZhss HE
1 — AL Rl 600 kW 28
2 R T 20 kW 61 &
3 A E ¥ I6(CDU) 80 kW 194
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Figure 2. The system diagram of integrated cold station + CDU + ceiling heat pipe
E 2. —f&{ki4uh + CDU + BIAEMRSE

5 AMEIR A KGR — A SR 14 CRIAIK, 1E CDU IS TR MAE, BE BTt
F19°C. 2.

FEAMEA R RN SRR 1T RSB IRERNER, TFREETE(SE), 1EmTHE R
SRR AR, RS, SRIGRIBINLG . [BX(Z) 37°C)H M T (HX2) A5, RS 21CA A,
FIENHL . a2 Frs.

Hoep, AU N, AR AR RN 57.36 kg/s, VE TR 7 BN 6.55 kg/s, KUBLIIX,
HON 7474 kgls. IV FREE ) ) 556.1 kPa.
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Table 2. The average outdoor meteorological temperature ( t, ) distribution of IDC machine room

=2 IDCHLEFHEINSKBE(TL)DHR

IRE T XA >30°C >20°C, <30°C >10°C, <20°C >0°C, <10°C <0C
BE AR 11.5% 33.3% 27.1% 26.2%
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Table 3. Comparison of test data (test time: July 2021)
%< 3. MR BEEXTLL GUitATE]: 2021 £ 7 B)

75 (T2 72 /N LR Rt
1 RIL 25 1684.79 KW-h
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