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Scenario Analysis of Data Centers in China Under Carbon Neutrality Target

Zhou Feng Wang Ruimin Ma Guoyuan Yan Xianghui

( Department of Refrigeration and Cryogenic Engineering, Beijing University of Technology, Beijing, 100124, China)

Abstract The low-carbon transformation of data centers is highly significant for achieving carbon peaking and carbon neutrality. This
study compared and analyzed the overall situation of data centers in China. Three variables—energy efficiency improvement rate,
proportion of non-fossil energy—and negative emission technology intensity were introduced based on the CO, emission and intensity targets
of China in key years, and the total CO, emissions of the data centers were projected via scenario analysis. The results demonstrated that
the power consumption of the data centers increased gradually; the carbon emissions first increased and then decreased, and the power
usage effectiveness (PUE) of the data centers decreased gradually. The carbon peak time of the three scenarios is 2030, and the expected
times to achieve carbon neutrality are 2059, 2057, and 2055 in the three scenarios. In light of the goal to achieve carbon neutrality by
2060, the data center industry should further improve the energy efficiency utilization rate, increase the proportion of non-fossil energy,
strengthen the technological innovation of carbon capture and storage, and enhance the level of carbon sinks.

data center; carbon neutrality; scenario analysis; emission reduction paths

Keywords

AR BRI K PR EEBR R, S T XS 4Bk
AR, 545 [ 2 gy il de b AU H AR, 2020
A R EEER A B R — MRS R I O 25 5
BRI L T4 2030 AR A I 2060
AERTRR TR H bR, X — SO R T T EX T
ARSI ) AR Y X HE A AE Y 42
BT T AR

T TP R SEBVD Bt 23 BT AT 7=l RN 22 535 3, H:
B O B A M A Al R A ) B ) S R
PN A I, AR R R R 2 G
FEPL YR, B REE . oA AT LXK
RS F AR NN, Bk BOE B AT 2 10 4R A
GB BYuIE 2T 2 7B B9 1E Ry S 5 e KB

FHETH . HE A RBFIES ( 51776004 ) W H, (The project was
supported by the National Natural Science Foundation of China ( No.
51776004) . )

RN ISR i iUE4 € TN NI S 31) (I EWNI)ES
197 VR SRE R ER A R . BT 2030 4
S AR O FE R R R E] 4 115.3 /2 kWb, 24
i tt o ALY 3. 499 PR hoo s/ e
FE BB HE L I B L Bk R rh R TR
(75 AL SR R R b Hh 2 81

FHEE T RRUN S 25 A ik [ K, F TR M 2030
AERT CO, HEGR G 2 2060 45 52 B Ho AT A B[] 43
930 4F, R AN S BRI, T 7 2R H A
% S S BRI T 5 FICTR PR A, ) R 4 A
F R bR 2 R B I i B A
PN 22 v BRIAIL Rt X 6 ] E U5k b A A Rk
FEAVER AR TR T RSSO T % T2 o R VR AR HE

W F 39 :2023-08-18 ;18 01 H 4 : 2023~ 11-27; 5% 11 H i1 . 2023-11-27



Tk F1H
2025 4F2 A

il v 2 4

Vol. 46,No. 1
February, 2025

T 409 W HL T EBIT, FLAR R % 1 22 1, AV 24 G
U HEATFSE 40T, 2060 4FHL ) & 40 ik HL i
IKE] 1.57x10"% kW - h, Mi1E R FE R K B £ ol
MR EL A VR 22 SCRR LR P R AR UEAT TSR
HZ2 A7 W00 5 REFE )2 T J T, 4o T %) S0k 8 it /> 200
b AIA S B HARAS [R) 16 S AR 1 5307

T RS S O kR s rhORTE bR
T AT IR AR A SO v B CAAE A CO, HETURISE
& HAR, 456 A S I 58 R R DG SR, 51
BRI R ARE A REIRTH 2% o b SR HE R AR SR
3 AR B s S AT )RR R B S e HE iR
3030 A 3 Ahodi kAR 5, LA A BRGA 0 Tk b
AR MEdE O TR R B SRLELR S 5

1 HiR O BARIER 5717

1.1 HFEHOFEBE

SR B A RCR T R R E bR A
FIBOR MR I Al B AR B 0T R (0 9K 3, % 45cdie
HUD ARG K, B 2021 AR, T [ 78 K dE
HUO LRSI 5 ARAFEI 5 A1 it 30% ", 4K
Figr o O AR H i DR R

Xif o A D RE L R, TR E AT RS
TR A , X2 I Ge Tt DR 22 5%, Rtk
— A5 JEE i T RS 0 7l Y B o ke — B E] Y
MFEHAF O, Z5 A% Lo TR TR FUAR 1) B RE L i &5
e s,

50001
- — LR —— R 135
= |
< 3000 25 S
@ 120 =
§ 2000 5 §
A H’
s 110
#1000
g {5

0

— e — —

1 #EROE el

Fig.1 Power consumption of data centers!* "]

F L T AT AT, B O AR R e o AR R R IR
HF,2015—2017 4 BCH v O i FE L o 1 0 i
W /IMEATEBTE 10% L) 1 ;2019—2030 4R [0], H:AEH
A, 2 AR U D 1 R A I R A A T I
FE10%LL T, & 2025 45, H E B H 0 FE R

IKF] 2 945. 8 12 kW -h, 2030 4 H [E 58 o0 FE L i
Biik #) 4115.342kW-h, 25 5 24 £ 1 B & 1Y
3.499% '+
1.2 #HE O

B oL P FE L B LR IR TS B R (infor-
mation technology , IT) A HLAEEL Y B, A, FRAT]
XoF 4 E R D HUER R RIS BLIEAT T R AT, an A
2 iR,

Nl S 2T
800} 140
7001 35
2 600f 30 e
= 500f 25
B 400t 20 §
3001 15 &
200F 10
100F 5
0

0
2016 2017 2018 2019 2020 2021 2022
Fhr

2 HE Lz )

Fig.2 Number of data center racks

PP 2 Wl 3 E B PO ML RS A K
B 2021 4F IR, T [ 7E FH EHE e BL2R AR K 2
520 JI4L G 5 ARAR I E AR T 30% 1, BT
PO EE R R ek S8 AR BUE L K
PR YR, R G B Kk R BT
2025 A H B HO O AL ECKE A F1 1 212 JT4E,2030
RGP OB A 2 501 T4,

1. 3 ##EH0 PUE

B L BE B A RPN B S BT A 2 L
FHECE (power usage effectiveness, PUE ) |, H AU #4%
U1, UE B L A REREOR F K B s
(TR A% S RERE A0 1T R4S HERE B R Sk
Ficl FL 152 £ BEAE S LA BERE . Horp 1T A5 BERE 12 A
RGHEHRE B B & REFERY 2L &5 PUE B 3748
AR

PR ) 5% A R w8 % O A ) (B AU 9 S ks 0
B R RN EAREER HESh B oo R 5GSBS R iR
it €6, 1o S e R SR St ) 1 R & 2025 4
G [ R R KRR Hh O 2 F RE A FH AR R
2 1.3 DIN EEARA T PR 1,25 DR T
DAHE T4 SR PUE (7K P39 — % 6 Bl 1X ]
YA T PUE Geit WX, 2808 R 50, Ik, A 3¢
BT e o SHLABO B, X4 [E PUE 1Y G4
DU T S5 N 3 R, it 2024 4 2 R4 [

[10]



Tk F1H
2025 4F2 A

Jal W A R R Ol R R AR AT

Vol. 46, No. 1
February, 2025

o PUE W15A3) 1.3 (H A BARS Bk F | it
SRS A PR, 30 th, DA T 52 B T R P LR
G AFAE—E W2 . (H A AT A S , BER 4 &
o /NRE I & R Bl T PUE S22 BB T R &
IR SR

4.5

& 3 #iEH 0 PUE
Fig.3 PUE of data centers

1. 4 FHEH.OBHRHEEEE

P FREE R (20252030 4F ) $TE BURR HE iR
( BPAER & 5 4 1 H 7 Sy e HE il R 9 sfe #1) |, )
AT AS ) 4 VRO o oC B HE R RS O,
2015 4F 4 [ Kk HE R F O 0.610 1
t CO,/ (MW +h) ,2018 4F- 4 [ i X - 4y HE R
0.59 t CO,/ (MW -h) "™ 2000 454 [, JSF-$47 R H i K]
T40.583 9 t CO,/ (MW -h) ,2021 J% 2022 4ERY 4R
WS R5eHER T2 4 0.581 0 t CO,/ (MW -h) ™' %
) 4 [ L S el PR B A Bl e R R
AEATBEIRIH % i LU S22 DR 3R RAZ A KA
RS RN IR B 5 2 )RR IR 25 4 B AR IR
BT IR 4 i 0 - 47 HE 3 PR 5 40 ) T 45
TR e R, Tk HHECR . BRI, o 1 ARG Bl oo
B HEBCSARREDE | 25 35 26 AN — 20 % R RB AR = % |
e A RETRIE 2% o LL I IE DL T B 2023 J5 ZE4F4y
DX [e] 4 ] i XS 3589 s HE i L7 B ELAS AR, BV 2025,
2030,2060 4 (1) 4 [ i, 4 ~F- 347 e HE s KL 241405 %
0.581 0 t CO,/ (MW -h) , XF K458 0o b HE i A 52 0k
T TR A,

HT T2 AN [ LS X £ ai b O B 1 G i 2 )
WORIEAEGY (1.1 795, RIS 75 EEXF 2060 4F 1 55 4
O SVRHE L AT AR OAL TR Btk ik DA A 3 v ik
FIE ORI B HE ML %) 248 XoF A5 i b RLAF 473 v 8 1 R
JEAHAEIY 5 2060 47 S HE AR IS (1) 1155,

I Cosopesterr | +1 Covsosamia | =1 Coosomesrr | +

| Czoﬁofﬁﬁkbﬁ{ﬁ I ( 1)

A1 Comopup | BT Cogoppn | 1 AL 17
HERCRAT, | Cogoppn | 9 2060 A7 SRR 71
PR, HCAT A 2060 AR A EBRHEBCR , 0k 4 P,

267
2471
2271
2071
1.8¢
1.6
1.4
1.2}
1.0+

08 L i 1 il 1 i)
2010 2020 2030 2040 2050 2060 2070

FE4
B 4 HiEH O BRHETE

Fig.4 Carbon emission of data centers

B 4 mT %0, 5 4 B HE O F o 0.581 0
t CO,/ (MW -h), 2025 4 B4 .0 ik HE ik & 29
1. 71 42 1,2030 454 oo i HE G 2498 2,39 14 ¢,
(T ELULRA A, SEPR I, 4 H S S5 i HE T R
Fr e e i AR A A IR 9% o5 L i B iz i AR
SRR B b i HE U E 25 LS IR — 2

2 HiRH OB AE IS

A LIRSz B BB oo H b, Ha R
bR A 52 IR AN TT 32 s BE 28 AR fb A vl DL B f7 Ak
CHAR BIZ 1) RERE o 1 AR J2 52 BLaR R H Bm
(S, RERIEE 7, [A) 45 25 AF R A R B > I
LRI LA 28 A v HEAR 1 0 [ ARV IR AT A
RARFRERL, 2) f& AR 1A Ly o be e S Bl
FIH B B0 B 22— BER ) R i mT AR RE A
BTRETR o 3) DUHRTBCE A A 455 B DR 1, 2H e ik
FLAE CO, WHE A2 1 A0 B A7 A5 4 i, el i
A AR S PR ALK A A R i, OO Y €O,
TE 1.4 158l s B s HE i 9 B A B A R 1
s BB AN AR A 47 BE IR AT o5 bE, R A
Pt HEC R, [R] s 352 5 B oo i 31 i rp A, 52
ot HE T 15 7 HE B A 4 X6 (AR 25 48 5 R R
HaRHER N 0,

RSO3 PO AE iz 8 B B Az i B HE
ST ANEL A i R O I A BRHE R
X T ) FH S P A PR AT B ) T D AR 82 0L 7 3
K AL B S AR BB HE L, 7 B T R
B HAH AR bR

B b BRHERCR /(104 1)




Tk F1H
2025 4F2 A

il v 2 4

Vol. 46,No. 1
February, 2025

2.1 XBFEHBEELERBE

L 2060 4F i oFn B ARAE, 25 TR o0 REAK
B AR AT REVETY 2% o O LA K G HE RO A St )
PN BT T JEHE TP R | R 3 AN [R] 5
R PRI 5

B P AERR R RN S 2060 AR ol
RERCIR B R E N 21% . 22% 23% , XF T o 25 5m
45,2025 AEAE L A7 BE TR 2% He B4 ik 3 209
2030 4EARAL A BETR T 2% L A 3 25% ), 2060 4
AL RETR T 9% LB A 5 80% , FEHE | Hh AR
R0 B 3 [R5 B Bl R SR E AN 1 TR

®1ERERELE

Tab.1 Baseline scenario mode

1 5 PN aesdte ARb AR R
wE R/ % it/ % AR5
2025 6 19 ik
B 2030 10 24 ik
2060 21 79 1i&
2025 8 20 b2
FREERIE 2030 12 25 i
2060 22 80 h
2025 10 21 =]
e 5 2030 14 26 =
2060 23 81 =

2.2 BRERIETE

St 2 HERCEE 7E 2030 4E LLRT AR [ 2015 4E
T VRS A A AL K 2 bR 1 Bk DB HE 7 B AR B
2030 4F L J5 B JE 22 2020—2030 4F A ik i HE 71
JEEUOT MR X A 6 SRR B AR O A MR L,
HEAR St S il (8 A HhoC G B AF 173 B Y 5
22 i, SOHERICH AR 5 BT B SR b R R B
b ARG L AN 3 B

2 BEHOEKGT
Tab.2 Carbon sinks of data centers

etk Bl ; g
sty e ou oY B g

T T
2020 99 1.181 6 1.194 7 0. 083 55
2025 105 1.7115 1.630 8 0. 130 40
2030 108 2.3909 2.214 9 0. 199 25
2060 79 2.1049 2.664 8 0.213 20

=3I HEHOAHRE

Tab.3 Negative emissions of data centers

SeEf R e P AR G R R

Ay

B/ (L viE) B//(ILvE)  B/ICVE)
2025 0.132 65 0.132 65 0.132 65
2030 0.208 19 0.208 19 0.208 19
2060 0.397 14 0. 494 28 0.591 41

3 E=AM

3.1 AEESE TR gL E

EEXF 3R 3 Fpif Sl A5 0ME AR RRE
SR EE 3 AN [R5 BE 1k R R R, ARl S TR

BT LR 3 B 5, 2020—2060 4F 4515 5 1 %L
ey CO, HEBUE I ANE S PR, 3 Fiig s3]
PATE 2060 4F- 2 i SE 30 a AT,

3.2 IR ANBRTARB=S

&S ], 3 el S 1% Bk W B[R] 35 FE 2030
A B FRFE R BEREE MR AR A T B
AN, SRR R I R R HE AR AR, ZERRIR IR BE, 3
it 5 ef B0l O BCHE IR 44 2030 4R8I e K
(B, 7ESEMENE SN I 800 rhoo SEBRBRHE AR 1. 635
A v, KX JE SR ) SRR HE B T 31, 6%, X F
H SR S R e S I o, B AR R LA A B
VBT B o Lt A X B, B HE AR 5 R A X 3
R B Tt 52 B B HE R 43 0 B E 1578 4Lt
1.522 12 t,

T 3 FPE SR, B o0 AR AT RLFE 2060 4F
HSEEL R, AR BB R AR A RE VR T 9% o LB
1R PRI ST B2 5 S B P ORT R R B ] 2
I, AR LR S, B v C ik v R SRS ] A
39°A 2059 2057 ,2055 4, B H FAF A0 B H oo 52
BrBRFHERE 205108 0. 394 412 1.0. 460 12 1.,0. 52212 t,
A LUE Y BEZE 1 S 0m 5 i 38 O, B o RS BT 55 Vsl
e AR AT R R 1T () B 6 A B A e, PR O
SR A A ) SE B oA, (AR T A S
588 1T S e RIS S B B HE AR R AH N Y
T SRR =
3.3 =FUEHER AR X i op A0 82 M 43 4

FERE PO T S AR R P RERIUKSE R T
Sl HEE A A e IR A S HE R AR AT | 8 i B YR
i, B E AR A F ) T ok R E A, %
T 24 h A[AIBrz 4T 9 EE oo AT E R iR
AT AR AHERE A, T Al AR i ] A
REVR 0% S M S TR M, 7EAR s KR SAFAEFEHLR



HFaoH 1
2025 4F2 A

Ja] W A TR R b B b B AR S

Vol. 46, No. 1
February, 2025

5 . . .
2020 2030 2040 2050 2060
FE4H
(a) Z:HE

.5 1 1 I 1
2020 2030 2040 2050 2060
F4
(b) FEERRSE
35 2055
3.0 !
25 !

<20

mﬁl.S

ﬁl.o

%05

o

S o0

0.5 —0.520,

2020 2030 2040 2050 2060
4
(c) R

—EBRHA R o Ebr R
—REE T BB HEER — RO

B 5 HiR PO P AAEREER
Fig.5 Different intensity scenarios of carbon neutrality

in data centers

B, He A RS R R, 455 R, 2025 4
HERCH AT LIE IS 29 9% BB HERT R, 2030 4E Gk
FARNT UHET 29 13% M HE R, Rk, B HE i
ARENS R LA AT A RE IR R £ A9 H ) RGN R T,
B HEICH ARAE AR B b0 SEBLRR o AT AR R oR
DET 3

4 i
5 e PSR o R P 0 3T T 8

ARRERLHE R AR LA BEVR T 2 5 L | SR R o
FER A HTAESE A B R 458

1) XFECHE Hh O B AT B R AT 4 M T A, B A
Pt K 2SR E EHE o I FE L i i T
Hahn, & 2030 4F [ £ O R L E S0R A )
4 115. 342 kW - h; Zcdi oo M HLEE SR 5 R R
AHEHGE T 30% , T3 2025 4F dr E B RO LA %L
BFiRF 1 212 J74E, 2030 45504 o0 HLAREOR: 15 3]
2 501 J74%,; Fiit 2024 4 2 [ 4 & 0 A9 PUE
ALRE] 1.3, NEARSCEOR B | 15 BUE R A ; Zd oh
OB HE T et S B ST 5 ) R A e HE 0 (4T £y
42030 4 SiRHEC R 2R 2. 39 14 1,

2) i el BE AR % AR fb A L o L AR
HERCR ARG P T kol P AR R I
XFFX 3 A S, B0 oL B Y BT LLAE 2060 AR
SEPRARHRT, 3 I S04 B RN I SR )4 0 R
20592057 ,2055 4F, fEHARBEAR STt AR h, 4R e
etk A el G Lk =2 HEE L, e R ARk
B H U S BA HRORT ) A% RS T Bl

3) e v R 2 R L R ok J AR R Tl BOHE
Al SRR ORI R B S, O HE I R A BT G
T, 7 ELR AR St 3 R v 3 T 5 T T RE ISR FE R
FEESHE o G A A T RS T TP R R BRCHE 1
A S T R IR A 2R i 4 50 36 DA R 4 T R TS £ mT
A RBIE A HAKE

ARTC R A0 AT Tl 2 = T e b A B R R A
(049000514123596) SAb 5 Tl K 2FIREE 5 4 iy 243 4% & 5
45 (PY202105) %£ B, ( The project was supported by the Science
and Technology Innovation Foundation for Urban Carbon Neutraliza-
tion of Beijing University of Technology (No. 049000514123596) and

the Development Foundation of Faculty of Environment and Life of

Beijing University of Technology (No. PY202105). )
S% 30k

(1] BRMEXR TAERR By ek 80 o i 5 R
[EB/OL]. (2021-07-06) [2023-08-15]. https://
mp.weixin.qq.com/s/dWHTc_ggNWpDAUoen1EiGw. (Ex-
plore the construction of a dual-carbon working system help
the construction and development of green data centers
[EB/OL]. (2021-07-06) [2023-08-15]. https://
mp.weixin.qq.com/s/dWHT c_geNWpDAUoen1EiGw. )

(2] BARHG, J%, AL B Ay 5t r 3w Kol oo Rk
BEAIEZR[J]. BHL 4, 2021(5): 48-56. (CHEN
Peng, ZHOU Xing, YAN Jiahui. An exploration of data
center development models in China in the context of

carbon neutrality [ J]. Science Mosaic, 2021 (5) . 48 -
— 83 —



5546 & 5 1]

Vol. 46,No. 1

AN 2L
2025 42 A1 LA February, 2025
56. ) en/kxyj/qwib/bps/202204/120220422_400391. him. )
(3] BrMesr, skmm, Bk, &% KB JTFHEIR[T]. [11] gy, b JyRas. S segka = . 1 EEdE

(4]

(5]

(6]

[7]

(8]

(9]

[10]

Y2 4, 2023, 44 (2):28-38. (CHEN Huanxin,
ZHANG Li, CHENG Hengda.
refrigeration, big data, and metaverse [ J ].
Refrigeration, 2023, 44(2) . 28-38.)

I B T R R AR AT ST BE. (S R 0 A
(2019)) [R/OL]. (2019-05-16) [2023-08-15].
http ://www. ictlce. com/? p = 584.
Standardization Institute. Green data centers (2019) [ R/
OL]. (2019-05-16) [2023-08-15]. http://www.
ictlce. com/? p=584.)

STENR, skunde, skizyl, 5. FRIE I mak g
FBKARBTIEL ], i TARERL, 2021, 23(6): 1-14.
(SHU Yinbiao, ZHANG Liying, ZHANG Yunzhou, et al.

Exploring the nexus of

Journal of

( China Electronics

Carbon peak and carbon neutrality path for China’s power
industry[ J]. Strategic Study of CAE, 2021, 23(6): 1-
14.)

FRZEAE T WS R R E AR TR Bl oL g AR
A R[], {5 BEORSRiEML, 2021 (12) . 7-
12. (ZHANG Junhua, LIU Yu. Green and low-carbon
development strategy of data center under the carbon
peaking and carbon neutrality goals [ J ]. Information
Technology & Standardization, 2021(12) . 7-12.)
REA, BOEE, ZHE, . wh R EAR T T E R
AR T]. R T R% M (SRR
2021, 23(2): 17-24. (YU Biying, ZHAO Guangpu, AN
Runying, et al. Research on China’s CO, emission
pathway under carbon neutral target] J]. Journal of Beijing
Institute of Technology (Social Sciences Edition), 2021,
23(2): 17-24.)

FAl, FhEEK, SROLR. A E S BRI SRR S
#42 [J]. China Economist, 2021, 16 (5): 32-70.
(WANG Can, SUN Ruoshui, ZHANG Jiutian. Supportive
technologies and roadmap for China’s carbon neutrality
[J]. China Economist, 2021, 16(5): 32-70.)

ZRHE XUMR, WPRRH. T Bk R v R E AR
NEGREAAIL)]. hERAL TR0, 2021, 41
(18): 6245-6258. (LI Hui, LIU Dong, YAO Danyang.
Analysis and reflection on the development of power system
towards the goal of carbon emission peak and carbon
neutrality[ J]. Proceedings of the CSEE, 2021, 41(18)
6245-6258. )

T EE RE R e Bl hon B2 15 (2022 4F) [ R/
OL]. (2022-04-22) [2023-08-15]. http://www.
caict. ac. en/kxyj/qwib/bps/202204/120220422 _400391.
him. ( China Academy of Information and Communications

Technology. White book on data centers (2022)[ R/OL].
(2022-04-22) [2023-08-15]. http://www. caict. ac.

[12]

[13]

[14]

[15]

[16]

L AE FE 5 AT P A BE R T 9 0 BFSE) [ RZOL].
(2019-09-17) [2023-08-15]. https://www. green-
peace. org. cn/2019/09/09/ china-data-center-electri- city-
consumption-and-renewable-energy/. ( Greenpeace, North
China Electric Power University. Lighting the green cloud:
research on energy consumption and renewable energy utili-
zation potential of China’s data centers[ R/OL]. (2019-
09-17) [2023-08-15]. https://www. greenpeace. org.
¢n/2019/09/09/ china-data-center-electri-city-consumption-
and-renewable-energy/. )

IR, MMl R4, 45 i o RS
4 COP PR [J]. il 24, 2020, 41(6): 77-84.
(CHENG Hengda, CHEN Huanxin, SHAO Shuangquan,
et al. Comprehensive COP evaluation system for energy
efficiency of data center cooling system [ J ]. Journal of
Refrigeration, 2020, 41(6); 77-84.)

(O St ik e A F RS 2R HE Sl a0 0 56
SAET I R T A 5 R 2 R St %2 ) [ EB/OL .
(2021-10-30) [2023-08-18]. https://www. ndrc. gov.
en/xxgk/zetb/t2/202112/t20211208_1307104. html? state
=123. (Implementation plan for implementing the require-
ments of carbon peaking and carbon neutrality targets to
promote green and high —quality development of data cen-
ters and new infrastructure such as 5G[ EB/OL]. (2021-
10-30) [ 2023-08-18]. https://www.ndrc.gov.cn/xxgk/
zefb/12/202112/120211208_1307104. html? state=123. )
JeteRE , B TR T SRR A I 15 Bk v R R A R
SF[T]. BEE a4, 2021, 51(4): 1-17. (LONG
Weiding, LIANG Hao. Discussion on paths of carbon peak
and carbon neutrality of urban buildings in China [ J].
Journal of HV&AC, 2021, 51(4): 1-17.)
ASIETRINATT. O T M 2022 4F Al i 2 <R
HEC R 45 & HAH OC AL T /Y 38 ) [ EB/OL .
(2022-03-15)[2023-08-15].
en/xxgk2018/xxgk/xxgk06/202203/120220315 _ 971468.
html. ( General Office of the Ministry of Ecology and Envi-

https ://www. mee. gov.

ronment. Notice on the key work related to the management
of greenhouse gas emission report in 2022 [ EB/OL].
(2022-03-15) [ 2023-08-15]. https://www. mee. gov.
cn/xxgk2018/ xxgk/xxgk06,/202203/120220315 _ 971468.
html. )

O, RS, SR, B O W R A2 PR
T/ L[] PO TR R, 2022, 36(4)
34-39. (HUANG Xiang, FU Yaowei, KOU Fan. Second-
ary/primary air volume ratio of indirect evaporative cooling
air conditioning unit in data center[ J]. Journal of Xi’an

Polytechnic University, 2022, 36(4);: 34-39.)



5546 & 5 1]

2025 4F2 A

Jal W A R R Ol R R AR AT

Vol. 46, No. 1
February, 2025

[17]

(18]

[19]

(20]

JElW, WO, BT, & BT O IRA TREA A
SRS HARGNERE AT [T]. PR LR RS2, 2022,
36(4). 40 -46. (ZHOU Feng, SHEN Chaoya, MA
Guoyuan, et al. Thermal performance of refrigerant pump-
driven free cooling system for data centers with mixed
refrigerant[ J ]. Journal of Xi’an Polytechnic University,
2022, 36(4) . 40-46. )

AT BARRE AR R M KRTY [ EB/OL]. (2022-01-
29)[2023-08-15]. https://www. ndrc. gov. cn/xxgk/
zefb/ ghwh/202203/120220322 _ 1320016. himl? state =
123&code = &state = 123. ( 14th Five-Year Plan for modern
energy system| EB/OL]. (2022-01-29)[2023-08-15].
https : //www.ndrc.gov.cn/xxgk/ zcth/ ghwb/202203/120220
322_1320016. html? state=123&code = &state = 123. )
AR, EBeSE, Rk, AF. mdOR B AR T REIRA T
BRI SEORMESE (1], S5, 2022, 38(1):
35-51. (ZHANG Xiliang, HUANG Xiaodan, ZHANG
Da, et al. Research on the transformation path and policy
of energy economy under the target of carbon neutralization
[J]. Management World, 2022, 38(1): 35-51.)
Aok, FRAEE AR, AF. FRE S 2060 AEHTRR T
FHARRI AR AT T]. KIEBEIL, 2021, 38(4): 37—
47. (LI Jifeng, GUO Jiaofeng, GAO Shiji, et al. Path
analysis of China’s goal of carbon neutrality by 2060[ J].
Development Research, 2021, 38(4); 37-47.)

[21] BHZEAMERTH. (bR IR K e g 5 e 1l
RR)GZAEME[I]. TEAD - FIFE S M5,
2020, 30(11): 1-25. (Project comprehensive report wri-
ting group. Comprehensive report on China’s long-term
low-carbon development strategy and transformation path
[J]. China Population, Resources and Environment,
2020, 30(11) . 1-25.)

[22] WANG Jing, FENG Liang, PALMER P I, et al. Large

Chinese land carbon sink estimated from atmospheric car-

bon dioxide data[ J]. Nature, 2020, 586. 720-723.

BIEEEEN

JEIE 5 R B O, db s Tl KA 5 ARE TR R,
13426312128, E-mail ; zhoufeng@ bjut. edu. cn, WFE 7 ] . R
23 PR REVR A -5 BR S 4 BOR Bl h AR 9 REBOR , 2 (8
HEFUT REHOAR AL AL TR S R 8l , v 77 TR LA
About the corresponding author

Zhou Feng, male, appointed professor, Department of Refrigera-
tion and Cryogenics Engineering, Beijing University of Technolo-
2y,86—13426312128,E-mail;: zhoufeng@ bjut. edu. cn. Research
fields: energy utilization and environment control technology of re-
frigeration and air conditioning, low carbon energy saving techno-
logy in data centers, energy saving technology for green buildings,

phase-change heat transfer, refrigerant replacement.





