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Abstract: In view of the fact that the comprehensive electrification of building energy is the best way to achieve zero— carbon and

b b

low— carbon operation, the electrification of zero— carbon buildings is analyzed according to the investigation of the current
situation of heating, cooking and domestic hot water, and the carbon emission reduction of heating, cooking and domestic hot
water is calculated through the examples of residential buildings and public buildings respectively, and then the electrification
potential of zero— carbon buildings is studied. It is concluded that the use of efficient air source heat pump heating can effectively
reduce the carbon emissions of building heating, electric cookers produce more carbon emissions than gas cookers, the use of
electric water heater carbon emissions are higher than gas water heaters, but the use of air source heat pump water heater, solar
energy and other ways can effectively reduce carbon emissions. At the same time, the paper analyzes the problems existing in
the electrification of zero carbon buildings under the goal of " dual carbon", such as the need for in— depth research and
development in the field of ultra— high temperature heat pump, large capacity high temperature heat pump, super capacity heat
pump, energy price system reform, and finally puts forward the future technology outlook of zero carbon building electrification.

Keywords: zero carbon building; electrification; heating; heat pump; cooking; domestic hot water

*BEUH: TEMHSBEMARFALTE (2022-K-124); jAdtHESMEZ TR (22374501D) ; AL HZBIERLHARTE
(2023-2108)

fEE"N: B ¥ (1988—), &, Wit, SRIREIF, ARAE: FHEER (BRERER. 28EH) WX,

BEEHE: £EEIF (1993—), B, @i+, ITRIF, ARAE: FHER (BRERER. RGEH) HR.

i HEA. 2023-07-19



126 IR 255 R H

38 &

2021 4F 10 A 24 H, whdbrge o [E 55 Be DA 1
(T2 B R 2 1T SE T i LS At il ik e i v
MTAERER) (Fk (2021) 36 %) Hdgih: “Mm
PRAES ST RE I AR AR AL ™ R 32 v i 3
RWE . ETHOK . KBS R
A R R AR . M AT RROK R R
SRR VUHRE R 2 A AL . ST RE 4T HE A
SRR, s T R R, AR K
AR A (CF AR HOKS) | BT, &
SRE IR 2R 48 e A SR A T A e T R UR, SR
G IR B AR L R 1 XA H AR 2R I
B SURB IR R GE, X8 B 4 a2 i) X H AR HoA
Y,

SR, LT DX SRR 1A R LA A r BB TR
AT O PRI RO, AR, T
WA, AT REIR AR 2 AU L kb, WA
s DR AR B ok g L P AR L 2 R
2 F A 20 b Y o XUk B AR AR
BB N RIR R = s e ek, &
WAL Ak T B S B F RE MO BB o ik
A, RSB BB p e A e (1R
gy, Jh A

el R A LU IR (A1) M E, RZ
BORZE S BRI AL B, 35 F /K s e, 77
TEFR TG R REFE . M AR mhoT, i ELAE A i
ELGIE NSV EIV DO = 1 QA
SRUIGE Bl SR AR A IRRE, SR T,
MRIRIEE, L UAF B s R A IR L Z I K 1) SO
B PR AR IR FU A B R U L

it N AR 95 T B 48 v A A B R 58 A L
e, PURAR M TR R, T AR AR BAOK 25 ff
ARCRE R R A . BT, S R R
EEAEHI A RSO B REH A 2ok, T R Ut
T RE B ORI oK . L R RIHBERI = <
TR AT HOK B o T EERRIBE 50, Bl T
AR SRR, K PHBE A1 28 AR Bk A
AW

T, DHMEEMAdEFEFed TR H

i, R BEFERCAL A AT S R . Ve R
WIREAE AN B HE T3, BESE T o AL . IR
A RROK 25 B L AL R TR R, 4R R o
RS AT AT PRI g A, RAAE S AT BOEE ST A
AR M A )R, PR Btk 8 AR F AR AR R
BORR T #aF, DLy 52 B 2 ik it 5 A A F it —
TE IR SHE

1 FERRSIRRR DT

T2 R & EEAE 2 ()
PP . R K ZIRAEHLAL . ROk Hi K — Bk it
BLEH . A A7 RUBR B 4 o — IR Bl . =R AR AL
A S0 IR

O =GR S IR v T, R S R e AR
REMLCR “Jo kAL, RS B8, TG B AN B
KWW ICEE B, R H SR AR BT,
FIE A

TEBRIKIERR h A B AR R, AR IOK 28
AT, HE L ROK E5 R LA A il B EAGUR  AT A g
TP RGeS SR TG POK B

AT H R A SR . K AT R
KB SACBI AR DTS, 5T i A H AT T .
1.1 ZEFGHAEAX S 8% B F

weHEBOH A AT

C=ExEF (1)
K C Ry s AR HE R, kgCO/m’s E N
REVRIHFERE, Bfi/a; EF AReIEmRHEAE ¥

R4 GB/T 51366—2019 (@ ISNBRAFBTHHARIE)
BEs AU, SRR B A S B R 15,3 1O/ T,
AN CO, HERL A 7y 55. 54 1CO,/T), M4 (¢
T 2023—2025 4F % HLAT Ml Al Ui 2 AR HE R
HE A TAEM @R, w7 BRI BUE
0.570 3 tCO,/MWh' "',

1.2 =R BN

SRS D) —MRiE ek e 6], 3 E 7
TWACA RE T . IR & )2 R # i, B
SRR 14 835.86 m*, )25 1, HE3F90 £, #L
KA FU R R 58,50 m, JH B S 56.95 m, HE
AL X R 5 F7 R 454 o

NI DL —HRIE E e R R B S R ], Wi



5 1) IS W EBE R RS LR 127

PEFRILE R E O . BESEAN 9 762 m*, Hi 1
DU, MEATIRE MERE 22 REH., BREEN
18.35 m, FMAEHITEANHELLLEH
1.3 & A AT X BERE B HE
1.3.1  JEfE g s i < AE A i s s HE 1 Ol

XTI PR IERE 77 2. 73R 1 SR T B kg
J7 % 2 R HAAIE UL BE i PRI R B WA SR 42 i) —

PRBL, HS BB R R A IR . A R L
R 17 IHRIBEUCN : PSR BRI 12 ) — MR bl 4
AEETIRRHRCY 171,65 1CO,, TTBUAR R AE4F &
THBRHEIL 236. 48 tCO, . X HeTi B bR, R HIFA
FREALH IR I 2 ] — PR DL RE A8 A R0 D i HE i, 5
AR A 2 64. 83 1CO,, FEARMRHERL 27% o B AN
LA 1 B o

®1 FEAEWMERBMBEHRTESR

Table 1 Calculation results of energy consumption and carbon emissions for demonstration residential projects
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Fig.1 Calculation results of energy consumption and carbon
emissions for demonstration residential projects
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Fig.2 Carbon reduction by different forms of heating
electrification in each climate zone
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Table 2 Calculation results of energy consumption and carbon emissions for demonstration public construction projects
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Fig.3 Calculation results of energy consumption and carbon
emissions for demonstration public construction projects
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Table 4 Comparison of carbon reduction calculations for
different domestic hot water preparation systems
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