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The Impact of PEDF Technology on Carbon Emissions from Urban Buildings
MA Qian"*¥, ZHA Xiaoxiong', LIANG Kai’, YUAN Yuan’, QI He’

(1. School of Civil and Environmental Engineering, Harbin Institute of Technology (Shenzhen), Shenzhen 518055,
Guangdong, China; 2. China Construction Science and Technology Group Cooperation, Shenzhen 518055, Guangdong, China )

Abstract: [Objective] As one of the main sectors of carbon emissions, it is significant for the building sector to analyze the carbon
emissions and the application potential of carbon reduction technologies, and plan carbon reduction paths, which will help to achieve the
"3060" dual carbon goals in this sector and even in the country. The application of "photovoltaics, energy storage, direct current and
flexibility" technology, one of the advanced low-carbon technologies in the building sector, can help the sector reduce carbon emissions
and achieve carbon peak as soon as possible. However, most research in the field focuses on the emission calculation for individual
buildings. There is currently a lack of comprehensive calculation and planning research on carbon emissions for the building complexes
or the urban-level buildings, as well as the impacts of the carbon reduction technologies applied. This paper is to determine the carbon
condition for each building sub-section and quantitatively analyse the carbon reduction potential of advanced technologies.
[Method] This research focused on carbon emissions research in the field of urban buildings with establishing the carbon emission
calculation and trend prediction models and analyzing the impact of the application of "photovoltaics, energy storage, direct current and
flexibility" technology on carbon emissions in the building sector. The contribution of this advanced technology could be quantified.
Shenzhen City of South China had been chosen as a case study for carbon analysis. [Result] The results show that the carbon emission of

the building sector in the city is on the rise. The PEDF technology shows a great carbon reduction potential with 0.1407 million tons of
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reduction compared with the traditional rooftop photovoltaics. [Conclusion] This model can be widely applied in the urban building

carbon emission analysis and quantifying the impact of low-carbon technology, which can be of great significance for the construction

planning of carbon-neutral cities. The relevant policies should not only strengthen the utilization of renewable energy but also emphasize

its consumption, while promoting the application of the PEDF technology.

Key words: carbon neutrality in building sector; carbon emissions from urban buildings; carbon emissions predictions; low-carbon

technology for buildings; PEDF technology
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emissions in the building sector of Shenzhen
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Tab. 2 Carbon reduction effects comparisons between the
traditional PV technology and the PEDF technology
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Tab. A1 Energy balance sheet in China

- e AT
B HBFET L A R
— . AT REASH X 9% A RE R i 203 343.73 194 104.38
L—IKRBIRA: = 5 187 341.15 177 962.03
K 12477.88 4345.06
¥, 1781.24 620.26
2[R 2507.99 2507.99
3 26 045.95 25967.73
43455 HLESME I 546.74 546.74
s HE(—) —11159.24 —10941.26
6.5M . HLFEFR E i (—) —486.79 —486.79
TR (=) W (H) i —1452.07 —1452.07
TN A=) 7l (H) —3683.59 —47622.04
1k F1kH - —41305.20
2.1tk — —2633.25
3. e —1326.65 —1326.65
4 M55 —526.88 —526.88
5. —1415.60 —1415.60
6.11< —162.31 —162.31
#EE IR AR A (—) —196.36 —196.36
7 A T —55.78 —55.78
=Lk 5439.16 2140.34
DY 2o 2 i 194 103.93 144 227.22
LA R, B i KR 7 679.89 5818.18
2.7l 134 442.37 93 884.39
#IVEIEURE, BB 8412.26 8412.26
3 3258.61 2741.89
4 SIS A KB HLE TR, 14 783.26 13 732.18
SR AL T G Bl 482032 3098.56
6.1 1% T 2 21 280.66 10 545.43
WA 12973.12 8 994.90
28] 8307.54 6 050.52
7 Al 7 838.84 5 406.60
T T2 117.05 114.77
7. REURIH 7h M 203 226.68 193 989.61
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