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Abstract

Under the background of “carbon peak” in 2030 and “carbon neutrality” in 2060, various indus-
tries have issued various standards and applied low-carbon technologies in response to national
policies. However, the energy consumption of IDC (Information Data Center) machine rooms is in-
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creasing in a blowout way, and energy conservation and consumption reduction are imminent. In
view of this form, the Provincial Development and Reform Commission recently issued a low-carbon
action plan of “data center and 5G base station”. The natural cooling of heat pipe is one of the ef-
fective methods to reduce this energy consumption. At present, the unitary water-cooled multiple
heat pipe system is widely used in the data center. In this paper, the modeling and analysis of the
Lu-Valley telecommute-room heat pipe air conditioning reconstruction project in Changsha area
are carried out, and verified by the measured values. The results show that the annual power sav-
ing of the system is about 1.9 million kilowatt hours. It is a technology worth popularizing nation-
wide.
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Figure 1. Backboard heat pipe system diagram of a telecommunications room
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Figure 2. Installation diagram of inter column heat pipe
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Figure 3. Installation diagram of backplate heat pipe
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Figure 4. Installation diagram of sinking multi connected heat pipe
E 4 TRRAZHAERERNEE

22. KREBAERZHER

1) =& HE

ZRALREVEE, RKRGF R ZEF TR BRERER, KNS B—JH, KAEZBME RS
KRAKXRNE . MEZERE, @3 s )R A, ik KRR S EE AU DL L, A=A K.
PREE 7T W& BAT AT SETE[ 7]

2) FiReER

PEAZE RO 2R, BRI asiad — i (] w] AR A 32820, oK gt KR S, kg it
BIKIREE 7/112°C EFHH] 12/17°C, KBLAR RS & R IR, RGO R Es 30%~90%:; K
FASPAT IS, LAR o i A8 30 280% &1 30% LA 1[8]. il 5.

3) UFHLF

i CFD #iBh it XAAENR B X AL BT M E B, R iz s A AT, 7E R UESEA
MLGs ARSI 5P 7 WO 2 1 TAE S 1 [RI PRAG T iR 3 B AR IS AT 9 . 4Ed 718 AL
MY TR, FAKBE M3, 4407 (8. HLAE A6 10~12 4.

HLZ WA IEA TENZE A, TR 728 S KB O WA T
G5 ANIALES « 51 RE AR L K RO S AT TSI, ZR A R L (COP) &A% e s Al #5 1H 2~3 %
[9].

3. TiEMi
3.1. BFRGHE
HLG R IEL) N 1300 kw, ¥4 Gt 12 1680 KW,
32. RHBHE=RELE
JENLG R 17 & 100 kw & FE % 0. ot Lok : % RHREZ 30°C.
4. RAREXRIEG + COUGSESECE T Cooling Deliver Unit) + EHIBBES R

MEINREZACT 10CTHE, FIFIXAA BRAE. ENANRZE KT 6°CI/NT 10T, SRR & il A4
[10]. BAKIDIIXNE, HFEIR IR 2 1 Fos:

DOI: 10.12677/m0s.2022.116143 1527 e RSE TR

m


https://doi.org/10.12677/mos.2022.116143

HE &

Table 1. Distribution of average outdoor meteorological temperature in IDC machine room

5 1. IDCHLB =S REENHR

WX ] >30°C >20°C, <30°C >10C, <20°C >0°C, <10°C <0C

b 11.5% 33.3% 27.1% 26.2% 1.9%

B 2 BRG, ENRIFSHWE 2 fin. AE RGBT HEANE 3, AETHEGERSSH
KIWFE 4,

Table 2. Interior design parameters
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HF A7
J7 18] 4 : - - :
BE(C) AT (%) BE(C) AT (%)
) I IE 23+1 45~55 23+1 45~55
BAEYLE i
HimIE 35 45 35 45
SHBOH 26 <65 18~20 >30
Table 3. Operation mode of heat pipe system
%= 3. RERGEITER
F5 RGBT BAT A
1 H AR IRTIT 5 FEHMNEE <14C
2 R BARATR + EHU 14°C < =EH/MNEE <19°C
3 #E + CDU + FEHL HARARZESMNEE > 19C

Table 4. Parameters of heat pipe air conditioning renovation equipment
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Figure 5. Calculation of refrigeration efficiency of air cooled precision air conditioner (when the condensing temperature is 7°C)
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Figure 6. Refrigerating capacity calculation diagram of air-cooled precision air conditioner when the condensing tempera-
ture is 35°C
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