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Abstract :

This paper addresses the challenges in building smart operation and maintenance, including incomplete

asset information, uncontrolled equipment risks, fragmented energy/carbon management, and inefficient

mechanical systems, which hinder the "dual carbon" goals and sustainable building development. It

proposes digital transformation as the core solution, emphasizing unified data standards, integration

of physical buildings with digital twin systems to bridge historical, real-time, and predictive data, and

"digital handover" during construction to ensure high—fidelity, maintainable, and dynamically updatable

digital assets for lifecycle management. Intelligent applications can enhance O&M efficiency, reduce

emissions, and transform buildings from cost centers to value generators. Future advancements in

big data and Al will expand digital O&M applications, potentially enabling platform—based and shared

operation models for building clusters, driving high—quality industry development.

Keywords :

—. ERIESNENEASES

(—) ERE~ERTEE

— RS AT B 2o MR LR S5MTE L i
METESE ERT THERZEAN, R TEINE TS
B 22 R, FEREESREE ], AT s g 2ot i
TS L ARERSEE TSN, XL, A RELEIRILT
Esearkal, SRS —SEEoREZE ", fim, FE
VRS AR S T, RIS A4F, JIRTE 16 77 F5
K, WIER . TN BrREEMlST %A IE 5934
EIYOS RS BUA T T, RIFAE 405 & LB
[

(=) IREEmME R

RS E BB, S TR R AR A H
e, B BRI R T . IXADERA IR, (A TR
ARRCAR AL R S A, AR “se e AR
TTREMT. LA MR XU, ST A K B R SR G4 223

digitalization; smart operation and maintenance; building

A Hk A AEAG TP WIAKEESE, FRIX LR SEHY
WARABAREAETT AR . HEFAE ., EBIRE .. ORI B EIKE.
WHAEE . B AR KA WSk - BTRA, 0 AT
AU (A A 2R, D A N A S A A 14 A 1Tt LA %
P TR BRI T o —0e, BENRLS SEH TR A K
k.

(=) g ESHREEREH

IGETE, 20224 3 [ 2 008 17 Bk A e 2179, A L
2021 AEFEARFR - (21.6% ) 1, EEHETHEIL 1 26.6%, Pig i
Ky A ERRHEE AT 48.3% | B SRR R H AR B SC B2 4> [ H bR
REASCBISCHE, BT, BSIEEERAR IR, BT
e, EHETRARANEREIE, HoEEALh, HRAT
M GCRATREREHET T, SEREMARE TR, ELE T Iost
RBEFER TR, I R R TR R

(@) NBERRETAEE

LBAMER, BT EAHOGHI R, HPBALHLR
SR MAE Je, BAZHAGH S T AR, HHTEE

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 035



THENRIE SR | COMPUTER SCIENCE AND TECHNOLOGY

W TR0, BB A RIS 4EOREE TIEARI 6, SEEHUER
ARG TR, FEIIWHT T T, a0k
TGRSR, A B2 5 SR B BT I S s e
Jageit, 26% MREFHIA SRS T IR RRE " T,
LR GHNETTRCE R AR T HAR I ReE, METCEILEI B H
b, HEEHIRRHIRSE .

—. EFONEB HERERiEH

(—) FRKFHETESTEFMITEINERR

BEAT BIM ORI, i s i SRR A b R 2
AFR, ATDEA S AT L SR T, 1L LR
PSSR HLI A . 220 RGEANHLZ (A e R AR 555
F, X, AU MR R AR AR R SEBR AT T

WA T S — TR e, AEEET
REHSEbREE T U SR 2R AR, ST X A
AR AR T AT . DAL i B bRl 2
MR AERIL 5 il S Ak, Hoo 0/ B R A,
WEANRESZ LR S5 b T MBI, SO BESZ 79 28 TR AU T
ZE TR BRI S0, TR R 55T ie e, BRI T
HluRERarEm

AN, BHECATGR, Bz KBNS B, 3,
MIEAT LS FSERA TR . IR . FER R a7
A, X LEHL P AR E TR, SRR A
LN, MRS RS RN AR .

(Z) MRRFHEIdE. HESRRNER

TEMERROE L, RN, JekiE ANk ERi. Hit,
FATHERIRBL, LT AU AT k.

RIT, TEERMBT AR b, fa—Rikdg, &
—RA] PRSI TEER R, OISR NSl AL
I, SR OISR EAR T EEWESE . SR A . R ER
5, SASHURCARENRT LB . RBFEEUE . FEIEZELR
LA, KX S SRR R AR RS SR BN E
XRE, FRATAMAREIE L 2R (R I 2 i HC i S RIIRAE e, i
HEHE, BTN Sl R i, BRI T
WG WA, B Edimt BB aRE, 1§
FE. ZEMRBIREE . THARGEE R, FI, @i, RIS
ZIRGEEERFR, TTRAHEH, MR & IR S5 T sl 2%
S, TR R, X SR A FARE U S, TR
AR AT T, T T T AR 55 55 A A RS 4 e AR,
PMEHH TP, B g At .

(=) FIRHFHEIMAEZBSIAISHIERR

R 2P AT LU B s 75 . R GE . A B] ASABAT 2 1)
HIXF, SHHEZRKEER. H5E, BORRMEL, W
PERGHENRE N R, TR GG BT AT
FPHEHUER . B SRR SR E MR A F R, % Fa
BB ST, WETHRRE ., 2. RSN

ik brife, FI, AT HEKRGRE, OHEE . 462
AP PRI T TR, SN, R T AL R
BT DHC AR b BT SR T, NI TE 1 AT
TRl A A2

SRIT, BRI H SERER N, SO SRR, Ed
A, LM LA A HoR RN S s 4
Hs s 2508 RGEHETIESRE, ROk T BUAMANIR RO e
METRITHIIAIAL,

SRR 730 22 WA B B R LT BEA T BRRB IE, SR
AHHIENR, BT ARG FERT R . REAERIR AP S -
TUAGHTHIRIR, e ar A6 LRI H # T DA AR
AR . AT S T R FRIA o AT ST (AR

(M) ATSEMERNEFLEE, HFURHGLTAD

T LR Z B RE A B R 2, (U BT
L, WARIUERUE L, B 2R :

o, HURbREE AL Ss HARES —

Hak, B oo THE HR R, “HB—AT, &
MITSEBATEZE , REEETET AR,

A A B R s ARG —? XA AR RS R R
BYERGE, KEWEAVREAIERER), (LSRR B A
SRR IO, RN P B M 5e e, A,
REF M ARTUE D AR MR, BARAF TS
CRER, [AERSUSEN B, MaliRIRZ R, A
BB AR STAOE BTG B R e B 00T F 220 BB S FLban 7
REMT RGNS s Ar s 2B A —E R, hind
SEAIASHG . A FEAR ST, (Al T A F RGN, XL
A S HFRTCIE LIS

WAL THe BAFE0R T ERAEs TR LT 4R
—HEAE, BENEE, SERRE RGNS AR, R
RERET R G B R A AT WL, IR RS L T
Ak, MASIEATERIZLERI AR, EE RO RN I G2 R
G SR, e\ SRR A N R G AR T,
TN BRI, R SRR T R A ICAEA,
TR AR o

pmooEOER

=. HFEEFEHRINAN AN ERT

(—) R ERITHIT W NINE

BRI BT BbR, HA KRR i LA R
FRER BRI W IRE R B BFRIERIZ TR, I (K
SERER AT T AT R R B A T Bk e gt R TR RS I )
FRAYEDR, 2 2030 FFARAA ARIE bR R IETH B LU EEIA ) 25% 72
Fi, 32060 4FX — A EERIAE] 80% LA Fo HBA4, iRk L
KZ K E R FHEEF R AESF R AT REIRHY, i IR REAGIITE K
TR HIXRE, HBTRORAEF= /AL, TRTARIERM .. KR
ERRIRIRE AN, SRR AN FL 7 SRS B

FREA, S R A AR S 02T, 1RIINREASIE RET Y BB

036 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



PR, THAASEI AR FE AR BRI, 2 SEBUNU H AR R E 20T
FEITIA, BT R EOR RO R RSN H ARG, i
HORUER S IEN . BAR TSR, FeeEs 5L, s
ETEEAR AT AR RE IR S 45 TR, D9 SHABIRIRRR T S AL T30
AR

(Z) BFERESENE~EENE

BEA B P b T HE A AT, R R T
FHMERPATE, SOV EEES . SHRE M
ARETHE L — IR SOESRT IS, R A& (TG 8%
EE AN EETE, FilkaCTFENREGTER, BT
AL | B IMERAEE K ¥ MRS UES:, Rl
SIS AMRETAdE, SR AL R S AN
HIBME, ANWOCIIE SRS AR, AR ORE FIR F R R o i
BT, BRI AR LS R S B R p A 7,
[N, R R Y A AR i T ST e PR B, R AE

B¥

243t

SUEERI ARG, SRR R TS ME

M. HFHEEREHERERRRRE

Bt R HR A A LR BEHOR AN EE, FERC IR
At b, ATUAN T2 R s, EEERFIER,
BB LT R, fE— XKW, SRR G4
RN ERGE, KRR R A R . AR FARTTTT, 9 T35
“BASTRATEUER T S, SRS S AT TR
H T HEREAER, FEAREIRT, HA R H R A
VERCRE, 2 e ks et .

i b, AT LIRS, WA EERG—E
SR BRI X AT B T R R TS
BT TR b, AR R T B A s

[1] 45 . 55 BIM AR BRI SUA 4R RN FIAFFS (D). FEPEAS ,2020.DOI: 10.27670/d.cnki.geqdu.2020.003295.
[2] EEAL , T BIM FERESRI A LS AT R ML (D). 90 AT EREOR L 2015,13(10):67-63.

[3] T RE 2 . EEPCR: . 2024 HIESE 2 HE USRI ST L2024,

[4] HEERAT R 2 . EPOR: . 2023 T @R SRR T s 2023,

[5] HE SRR A S A R AT . 2021 HEARE BRILN T BURJARIF TR 1S

[6] PhJia , AR, S, & BIM M NS 4R bRy T 5582 1), R ERRfEAL L2019, (13):150-156.
[7) FREE , AT BIM FARAEE A B R (0 ge S M 0], SRS RS TR ,2018,33(04): 133-134.DO1: 10.19534/j.cnki.zyxxyge.2018.04.066.

(8] JRH T B AHEERI R TR B (). 2k i SRR L2024, (10):90-93.

[9] Bt5 . BT BIM (AIEESRIZAEE LR G5 [D]. FNEHERS | 2021.D01:10.27748/d.cnki.gszkj.2021.000340.

0] XA, FEFth# , Ea . mha R

FT BIM IS AT E R G (1), #ABAESR L 2021,(01):61-64.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 037





