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Key Technologies of Zero-carbon Renovation for Existing
Buildings Under Background of Urban Renewal

YUAN Libin

( Beijing Uni-Construction Group Co., Lid., Beijing 100120, China)

Abstract; Combined with the requirements of the zero-carbon demonstration project, the boundary
conditions, technical measures and implementation directions for “ double zero” urban renewal and
renovation project are established. By diagnosing the safety of the existing building structure, the energy
efficiency of operation and the potential for renewable energy, the potential for energy conservation and
carbon reduction is evaluated to determine the appropriate open-source and cost saving technical
strategies. According to the results of energy consumption simulation, the technical parameters are
gradually optimized and determined. By analyzing and evaluating the characteristics, with the “double
zero” goal as the ultimate orientation, the appropriate zero-carbon technical solutions are matched. High-
performance envelope systems, ground insulation, high-performance glass curtain walls, and the
enclosure of the south-facing corridors are adopted, to ensure that the project ultimately achieves the goals
of zero-carbon operation, strong demonstration effect, and controllable economic costs. At the same time,
based on the on-site conditions, the conventional photovoltaic storage direct flexible scheme is designed
and optimized in a targeted manner to ensure the principle of self-generation and self-consumption, and
the surplus electricity is fed into the grid, and the flexible interaction with the municipal power grid is
achieved, to complete the goal of zero-carbon renovation.
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Table 1 Insulation methods for envelope structures
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Fig. 1 Construction joints of the overhanging eave
without thermal bridge
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Fig.2 Construction joints of exterior wall foundation

without thermal bridge
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Fig.3 Construction method of breaking thermal bridges

through wall-penetrating junction boxes
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Fig.4 Construction method of photovoltaic curtain

wall corbels without thermal bridges
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Fig. 5 Construction method of optical guide tubes
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Fig. 6 Construction method of passing air ducts through

exterior walls without thermal bridges
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Fig.7 Simulation of outdoor unit airflow organization
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Table 2 Comparison of building energy consumption and carbon emission data at different renovation stages
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Fig.8 Indoor temperature and humidity during

the heating season

Ry S IR ez 7 T T30 [ S o 4 A 5
B &R RTHEN, 21T 1A, Heas i | R
B IR B A A8 A 1 B A FH L B8R 47 150. 57kW - h,
SR K LR R 66 934. 06kW - h, D4E AR & L ok
TR R, BB ST B TR IR, R
BAT TR B3 PN T BE L R RE H 5 0 R AT TR I 43
MIAFFE , DA 2R A ] 5 TN ff o 3 SR 08 AT AR o, e 45K
MR AT iz E B s, IER R A W F ks
A7 AW PR e SR E 4E T
3 EmREFNUSERAEESZFHARESN
3.1 s AR R

1) AT H T el ik A A1 5 145. 39
Jt/m’ G REA HEA R PR R M I 2 b P A 5
F . AR¥E GB 55015—2021¢ #3175 ] B AE IR
FFHE PR ) | % L 32 2 i g 500 FH e AR ™= AR 1Y
H R AR AT AL, L REASHE o 3 146. 48 TT/m’

2) 1% H it TlA IS i E 2N REFE A R 4
Wk BBt 5 2Ot s iR, R ixgs
) TC I R 2R I T i I T A S K R 3K
e S R e RUST AR T, 5 SO R R i A
AR i TR AR

3) AT H S A RE IR B R g8, T

GIHTE R SIS AT B R B HE O Re Ak ) R
Gt , FEOZAE IR TR G AR A O, W) I B i B
P PERERAES &, S BRI L R 5 AR =, H
ARRGWE G, 5 AT bR

4) 325 H Ry TR, R AR w85 F eIk B
JETRIZCAR T 2 FEME T AR B R
i, EBUSA B L EGIR R D AR

ZEA AT H RUA S5 AT T, 12 2 SR A 2 il
AR 1130, 14 6/m?,
3.2 &R ST

FCEE T HL 29 5B S ) AT AL | 23 RN R
HHARERE N 28 696. 41kW - h/a, 24T 22. 43kW - h/
(m® «a), AHXTTCAIEEST RER TR ff %K
P AR 2 ) 2 IS 47. 9kW - h/(m? - a)
FEfith EREAK 53. 17% , 300 T i By Be R 155
AR B 51.94% , [RIBFHUE T i1 B I IR Bg
L TBAERR 45 T8/ (m® - a) A, B4 4
B e 9% 1] 53 145 JT,

I A I 2017 SRR LR R 25 500K &R
48 1 AR B3t LS T BB 2 B AT i A ik
HUEHEY 2 110 951. 73 T,

XA AR AL J5 09 e TR AR, B A [ 2
32. 4 4F AU AT AR EE AR, A RSO 2 —
4 HEIRARIR

VS Al A 2 e A SR T BT O TR, X
AR Ty BT i TR R it T B T AL
i AL SR AR PR A AR S O T AT Y IR R
RIS E AR, S e WA Bt it
THARE S, IR T H 40 R 2 08 TIE Bk 5K
FARB AT TR, WA, AT H S 85 T
RN WFIT LR, B R Th N F R ik m
X H | LR 3 5 PRI E A R
| EREREINAREFIH
5 ZiE

WEMA B EAUGE D THUREE 5%
Fa im0 T AR ek | TH /N X 0 R g
PETF KSR B, A1 Be el 1A, B E e AL T
KW M X B0 %20 Il pg Oy e, 3R E RE A FE AR
FAEHGE NS MERE LA L E AN I B 2 5%, 7ER
FE ST BB A7 2 5 ek g Bk v A H BR BT S
T, BEA A A B N TR R R
K LA RESR Ak D BE A O O B A 25 el
A IR B R
BE T
[ 1] IPCC. Climate change 2022 mitigation of climate change [ M].



66 il TR (R SC0) 54 %
Cambridge; Cambridge University Press, 2022. “ photovoltaics, energy storage, direct current and flexibility ”
[2] WHEZE AR, FT LCA Tkl B 91k B Bt il ik 2 ik il & distribution system in buildings[ J]. Modern architecture electric,
SSRGS (1], W THAR (RHE30), 2025, 54 (17): 2023,14(12) ;17-24,28.
89-93. [ 8] FEAR,EW AL F W TS FREGOEEERAKL
ZENG H J, YAN X D. Research on carbon footprint JRIREEAFSE [1]. A THEAR(h3Es0), 2024, 53 (17): 77-
measurement and application based on the physical and chemical 84,106.
stage of LCA prefabricated segments [ J ]. Construction LUY J, WANG N, ZHU T, et al. Research on development
technology, 2025, 54 (17) . 89-93. strategy of green construction technology in China under the
(3] T2, AW, RS 45, T I B e Y 4% [ 500 0s 17 RE AR background of “dual carbon” [ J]. Construction technology,
SRRHEON LA ST T7 ik BB [T ] A A T 2024, 53 (17) : 77-84,106.
2023,19(6) :749-760. [9] M, IV OF R 0E 5, 4. HURZ A IX o —— IR
YANG Z Y,HU S, XU T H, et al. Method and application of SRS B I RE R R[], BREZ (P,
global building operation energy use and carbon emissions 2024,30(8) :54-64.
comparison in the context of carbon neutrality[ J]. Climate change GAO W Z,SUN J F,CHU Y N, et al. Gongchen ZEB Community
research ,2023,19(6) :749-760. Center; a systematic investigation of the low-carbon building
(47 JEZ. b AR TR SRR R )] P E RS prototype and envelope [ J]. Architecture technique, 2024, 30
PRI, 2021(3) :21-23. (8) :54-64.
ZHOU J. Research on zero carbon building standard system under [10] &3 BAEML, DET, 5. B N SRR HE O 58 v AL 4 BT
the carbon neutrality target [ J ]. China quality and standards [J]. i THAR(PIRSC), 2023, 52 (15); 138-143.
review,2021(3) :21-23. SI Q, XU FF, MARJ, etal. Visualization analysis of domestic
[ 5] HEME;,XNE, ZEE, % NSO wish=U a5 m Z 5 building carbon emissions research[ J]. Construction technology,
EHAEE )], EHE,2021,20(10) :19-22. 2023, 52 (15): 138-143.
DONG H R,LIU J,QIN Y Y, et al. Thoughts on steps from green [11] 29,5k a5, Jo B R v #1522 8 50 % 11 0k s iF
building and passive building to zero-carbon buildings [ J]. e[ EFH L (hPE) ,2025,31(3) :44-55.
Chongging architecture,2021,20( 10) :19-22. CAI S, ZHANG Y Z,ZHA ] R. Research on the sustainable
[ 6] Z=TL. WKW HSF Y BEAE Pk B A 132 B 19 e A BRAT M T architectural design strategies of Tus-Design Building [ J ].
[J]. LiE568,2023(12) :1832-1838. Architecture technique,2025,31(3) :44-55.
LI Y J. Interpretation of EU building energy conservation (127 SRWMASE, . Joa 25 i B 7 55 90 Y 4 A= i J5 39 ik HE
management regulations and analysis on energy efficiency Ty R [T]. BFHZ,2023,29(6) :36-42.
management behavior[ J ]. Shanghai energy saving, 2023 (12) . ZHANG X P, BAO L. Preliminary study on carbon emission
1832-1838. accounting throughout the whole life cycle of urban regeneration
[ 7] akom &R AEETR” M RERITE R[], s projects in residential areas[ J |. Architecture technique,2023,29
LA ,2023,14(12) :17-24,28. (6) :36-42.
ZHANG Q. Analysis of the key points in the design of the
(%5 26 11) P05 PR SR A, 2023,
(97 JEScze SHRIRM VS TR TRE AN 12 18" —— iR EHIRIR HU Y H. Research on BIM model consistency check and
SIZETR E DR & E[T]. P E B F RIS (RFID # AR 58 intelligent component recognition [ D]. Xi” an: Xi’ an University
A1) ,2008,3(3) :9-10. of Architecture and Technology,2023.
ZHOU W H. RFID VS wireless connection: witch one of them [12]  Fedd. HETHLERILGE IS 6 1R A Sl 22 5 A S B
more ubiquitous—development of RFID in China [ J ]. Radio [DJ. B IR, 2020.
frequency identification technologies and applications, 2008, 3 QIAO L. Research on automatic filament laying defect detection
(3): 9-10. algorithm for composite materials based on machine vision[ D ].
[10] SRR, 300, B 40 52, 4 AU TR MO (65 A RS Hangzhou: Zhejiang University , 2020.
R R R RS T 1] SRR, 2025,56( 1) 14-7. [13] BT BT DXCHf i 2R e U SR M5 8 Db F) 8 B R e 2R 4

[11]

ZHANG C Y, JIANG Y, GUAN M H, et al. Component coding
standard and application of building information model for digital
management of construction engineering [ J ]. Architecture

technology, 2025, 56(1) .4-7.
0. BI UL B Ko T P O fL BB D .

PABL D] WA ZRE WA R BE R K2, 2024,
ZHAO Y. Architecture optimization of information collaborative
management system for prefabricated building components based
[ D]. Harbin

on blockchain Harbin

Commerce, 2024.

University  of



