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Abstract: The concept of a zero-carbon smart home offers an innovative solution for sustainable development
in the future. This paper takes the zero-carbon smart home as the research object, systematically analyzing its
main components and technological implementation pathways. By examining key elements such as energy
efficiency, cost savings, and grid support, it delves into how to construct a low-carbon or even zero-carbon
household energy system through solar photovoltaic systems, smart home devices, and demand-side
management strategies. Finally, this paper provides an outlook on the future development prospects of the
zero-carbon smart home and proposes potential policy recommendations and directions for technological

optimization.
Keywords: Zero-carbon smart home; Energy utilization;economic benefits

Funding Project: 2025 Guangxi Regional College Students' Innovation and Entreprencurship Training Program
Project “Al Dual-track Engine - Full-cycle Empowerment Scheme for College Application and Career
Planning”(Project No.: S202514684045). 2025 Guangxi Bureau of Statistics Key Scientific Research Project
“Research on the Path of Green and Low-carbon Transformation of Guangxi Industry under Digital
Empowerment Based on Game Theory” (Project No.: 2025GX438).

EEE: = (1988—) , 5B, BLIHARE, BIZUE, MRIOAAHFEF. RIEHF.

26



—. 5I§

B AR AR AL 1) H ™ L, R BRHEBUSO # FEEUR AN ok (9 AR S5 . EBAEVRENIH AE
M FE ORI —, JCHAEH W A e B BT, AFAE BRI /7o [ 5 P AL 0 i SR A
TAE, B T AME SACESERR T 6 TSI THRIRE B i, (Ot — 2B IRl A e
FRAE TR« (DR AR A R B T s tHR (2016-2020 45D )« CH 7SRO AP i
(2023 SRR ) 5, SRl AIHES R VE B TAR OTRE . BUA IBCROR 2 2 50T T i, H
BT ERABRKAREZ R, HEEESE DA ML FHRE S E RGBTSR REOR,
REVRE B ARG A LB BE S E e, NN AR 1A R B BRAR D T 58, DAIBRAD Xt A% S REVR (1 1
W JFSCRFEERERR H ARSI .
—. CHESRERRME

BB — A B R IIREE RS, B RERE S B @ LW Rl . SO GEAL 5 A
K. R LRI, BRI RENRE B AT REHNG SOV DO R Tl R S SIS AU T REAT
N, AR ZE TR REROF FEARBRAI M. SUEFN, BredRsoR, UKL SR RS, HoEok
RS B OEIT, NESHRM TIEWE . AR EARE, M DHEsh @R FsizE R,
FERRMZREEI R T, BT 2R RSSO E K 58 5 e, Rems 9 A 20 & S it
ZA W EMINEE G AL, (et T AL RV T IR S DA B

MR R 5 SEokE, BREEKBEIEZ I LATIEM L . N T B A A AN 20 0 B N R K AR S
Fo AL KB R HIAMRTE T R E BRI B L RE S EAE N, EONISE MRS et i RBL i
CETEAIN R . TR (A AR S5 IR AL T OB BIHLE O Pl SR IEARR R B B REAA I A JR a3 5 v
SKER, BUD TR E NS MRS RS R RSN, F N RS E R 5P, Wb E R
ENHUMNBE A LA, IEEIRBHERIE R SRS A, BIRHESE E S QR fvE i, Bl
MU AT BeAh, T AL BORBER KR AL HAE 5, IEAESTIP R S5 E AR A . R RESE U
T A (E 2 [ 8,

=. ERESRELERREMR IS

FERE TR ERERGHL RS, RN R LA R 2 — . R RIS BAM AT
PARRR R RE (I REVR AR, IR REMS (i rT AR RRIRI 7R 2 A, RIS RGN AT . T AR
A REVR AR A AL 2 B e AR JUANJ7 T SR -

(—) ERRESEREERFNES

FERE EFERE T IR E # R4t (Energy Management System, EMS) , % & StilHid ¥ M
(IoT) &K FBE I &5 R REUR & BLIKEE R, ST HL AR 7= i AF FSE F ) S i 58 B . EMS
RERE 2 A TR B i ) & IS ATIRES . WORAR IR LN 5 7R R B ULHED, I8 £l 7 A S 1 me AR A 2
TR BE A R SN M A2 AN RE A I S B 1 FH PSS, S e 08 AL 40 e D) 74y AR A 3 50 R 8 1 ) V4% 1Y
AT REE . B, AL T AR I, RG] DL E SIS RE B s 2K HL I s v s T 2 H R 4k
T AR e SIS, S DR DA SE I A A PR L g el ot B DX PR ARG, T S e 7 FRLA e S P AR AR )
JIRA
(D) BEERAESEaEE

ERMBEFXERG T, AR & TERE 7 OREERH . 8 B shl R, KSR R S
REVR AL TR LA FE K 2 R R R AR & o B, R4 ml DUAR R R AP A R A% 4, $R AT EBOIR R
Grit TR, B ORERIR I ORI s RIS, m] DR SR R L ) H R ARSI, TR R R R i
A PBATI B, W ORTEANTZ A £7 18 B2 ) RT3 b BeIRIR % . bAh, BRI RGICRENE EE T35 5% 2
FOR, S AFIN A R LR R i, s AR ek AT DLPE ZCRE TG NI [ Bl 5k B R AR AR, 1M

27



EH P RIZACIRAT RS, PR PR B A4 @& . X RN s IR A AR AN & T e TR AF
HRCE, R RERT TR
(=) THRERRAMUICFIR

FEAEFERR ) — A EER SR HARENIAF . @I RARR, KERWY H LG
VEH, IR A REIR KIS . AR, KPHEEAE N —Fhial 8 gE IR, FLoR L BE )12 3RS AR [a]
SEZ MRS . K, WA R YR R AR T, BORER AR GRS R . N T
Pox— W, FmEEXERALGIN T ERMERARA, AR EERGET 2 RE ), AR
B HL ) TR SR m R B e . X — SRS AR LR T OB R I BRI RI T, I A ERRAL T R S ) Re A
FRST A, YD TR A EEL IR A G
M. RXEEZERISESEIN
(—) BARCIFESEMREREIRAHEH

MEE R AW, Fral 2 AN TR EE (AD FERHE) (Virtual Power Plant, VPP) $ AR FIHRIHE &
JE, R B R B AR KNG TN BE A 30 AT TERE VR B A 4y ve oo A €0, Gl 40 b D s A s gl
o] AT RE R AE = 5 /R, SEIUL TR P S REIR I . X — RN AT A IR R G K
AR, AT PAE &R 280, A EEFRRHBERI P2, TRl AR RETR I S RO FH . AT 7R3
FE Z2 40 R N FH 3 A e 22 15 25 (R 1 I AT T e 2 . I ALER I YR, RGREE B 2R BB Y
AT, AW 7R () W P B R R A 1) 8, SR AT HEAT4E97, MK iR & A I b e R IR %% . VPP
AR EREERERYE RGNS 56E Y. @i BE0 AR R HE I #ITETEHE, FEMML
BRWHAHLT, B SEHR NS, B2l HEEHMNEImH . VPP R4EIE A GEEE.
BE S EEEITAR, seibmn s AR AR, SEEARIE R A RS, R ERLRAE .
AJRFEEMIREIRAEN . X — B HESh K g 5 M R BE BB, R Re IR &S H I T

(Z) BURBERSFFSRERTTAE

BN TR S E BRI J, BUNBORSCRF R RN R 2 —. 2400, 5 EBUF CHEH % 2 B ik
A, R SR BT T P AR BN, (ER ORI S0 RS A S, DAE B e e I B AR S0
BEG . BURATE I B . W BRI AR B DR, FRRKE 23R PHREIR . il RE i a MR REX R &
GUIRA, RmBORT . RN, BUFRAEShREIR T 32018, sl RNIRBE, RTS8 4 ARGl
WRES . BEAE KA ) AN RE R, REUR T 0 RIEVEATIE W R G 0, SXREF P 7T B k£
G, BARRRIRSOA, (RBERT B A RRIE LA o tbAh, BURF Rl L vEHEB) B bR 1 50— 10 A0
YEYE, WIRAN A BES R CAE RS, IRTT R G TSN S L etk BURH E & N5 8 o il 4x t 2 SRbR v,
W BRSO B REREIRE B RS, DU TR K REHE
(2) ERUNRASHARREE

S TR S X BE TR BN T v A B A B A R B I H , (HBEAE B B A W7 AR
WA (S, HRARIZ L T, RARKAER ZHN SRR RRHET, BEAE. 2. miki
NREEZ R . FOR I S AR 25 FEAR S E I [ 22 1A, A8 TR B RE &
e 3 T 37 (R KA T 3208 i o T R AR R B A AN AR BR T REVR A 7 B BT, I B B
EWNEREFIEEFEEALS. ERBEFOR RS FE NSRS RGN N 41
B LI RGUR RONAR R E RS SR E IR . KRR, MUBE T 2 FEE L T3 T RN
oK, A RIESR T AL 1 2 A S EFE R, N A PR — MR . ARBR I R (L 55
(M) EEZESIERAR

BB R REX ARG 2N, 5 B A SRR DRI R RN B S S E AR R R AN T AR 1]
A KBEREIRE B ARG K REIRAE IR, IO AR R R L AR ST (AR S U5 2. R

28



Ry FTR T oK B R L AR (5 B A R, Wi SRR ISR DRI AL, B R R 5 Y
FORABZAZAE . (RIS, BURFATRESRAT ML AL 2N M) R A IR, VI R RE S L (R R B . A7 AN A
OREE P 0 Hs 22 42 .
(B) HEARERIETSHEHET

TR ERIEN) 12 I T BR3P SEOR ISR, 0/ 24t 2 2 ks 2R 5 5 20
BREXE RGNS . HH1, V2 PR RERIRE B AR S M BOR R BN 7 Stz T, 3
BRI B BRI P A RO R, BURF . TR SRS AR KIEE 54, HEERT
R EXE M IRS AN E . B EAMERI, 200K R A RS 5k 8 K R AR
KRELZTA G, RIS E A Bk B R BRHE,  HESh T RFSR e . BAh, LRI i 5 R4
DAL AR 554 35 B P WA B S I BRI W SR IE G TR S X E MR R TT 58, TSR i BOR (3252 1
AMTABIER .
h. &ie

TR SR IENARKM PR FRIRME T 590 I SCRE, ol B R e ae IR e BLAR S Al A fE
PR B S R R BB, S BTt 1 SR RER AR R R 5 Rt - Bl N TR REATRE
PR SR N EOR I N, T R R B — B3R TR AT, S E R IR BRI M4 . TR
B REIRE BT 5

T T AR R R IR FR 3 AR T U A R S« T SR L 1 £ 7 38 DA SR I ) 475 84t
o BEAE A I BEARMI A 8 fe R R S B AN vt T 370 T e 22 5z B B 375 o 3 I
AR B L ATRY . T A AR AR IFHES) LML REVR o TR S5 IOHE) T, TR B A AT B RN A
NSEBURR A E FR A H TR .

SEXHEL:

(1] SKEE. REIRE B 517 A8 S s 76 B e 4 30 b 10 R BF 0 [0]. 3 e 3R 3 T, 2024, (09):
117-119.

[2] 5k&, WtEwg, M. 2T 28X i 2 280 P 3 fa 158 5 RS YT ], R B4R, 2024,
33(05): 1251-1260.

[3] EX. HreelRFARESEEF TN FT. BEEARH, 2024, (21): 91-94.

[4] A#R, A, BEFER AR EEAMERSLEC/FEE TG RBENEEE ARy
o, HE e T R ALEOR 7 2. B33 [ A R A 2% R R A o B AR 28 Jm [EL bR )
MHEARTHR 22 (CONS&ISBT 2025) . SEEUAL I I 28 G BR A w] V01 70 A =], #iLAE50) H g 2%
A A BR A 7], 2025: 329-334.

[5] PR AEREESEWEER AR R E BRI, #8155, 2025, (16): 25-28.

[6] #A, XIBHA, skIER. B E R K m 5 IR E . AR A8 5 20 508 [0]. JBAE A, 2025, (16):2
2-24.

(71 IS, WAL PR PR 2R A AR E (D). A TR, 2025, (16): 20-21.
[8] EIXIEE, XIS7. JoLeAL AR EE KB 4T R B K EH A [N]. FiEUEZR4k, 2025-11-20(006).

29



