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Abstract: [Introduction] With the development of photovoltaics, energy storage, new building materials and prefabricated construction
industry, Building Integrated Photovoltaic (BIPV) technology which features the integrated design and manufacturing of photovoltaic
modules with components such as roofs, walls and sunshades is evolving as Building Integrated Photovoltaic and Energy Storage
(BIPVES) technology. [Method] The article proposed the world's first rechargeable cement-based battery, promoting the integration of
building walls with photovoltaic power generation and storage and discharging devices. Cross-disciplinary innovation was applied to
equipment and materials, where high-definition, high transmittance patterned designs were printed on glass surfaces to manufacture high-
efficiency photovoltaic building materials. Prefabricated energy storage walls were developed and integrated with various steel-structure

prefabricated building systems to achieve customized production and prefabricated construction, leading to a transformative trend of
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integrating building components with photovoltaics and energy storage. [Result] Cement-based batteries allow building walls to have

multiple functions, including photovoltaic power generation, energy storage and power supply; The new generation of photovoltaic

building materials helps save costs on building facade decoration materials and reduce building carbon emissions; The integration of

photovoltaics, energy storage and renewable energy technologies in buildings can achieve maximum benefits. [Conclusion] The new

photovoltaic building materials and new energy storage technologies such as cement-based batteries show promising prospects.

Combining and integrating rechargeable battery components, photovoltaic exterior panels, prefabricated building walls and embedded

parts for widespread application is feasible.

Key words: building integrated photovoltaic (BIPV); rechargeable cement-based battery; building integrated photovoltaic and energy

storage (BIPVES); photovoltaic exterior wall components; energy-efficient buildings
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Fig. 1 Rechargeable cement-based battery
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Fig. 2 Sample of the world's first cement energy storage wall
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Fig. 3 Integration of new energy and building energy storage

FEHLH A AR T O R A R BRSOk
A UGS, KT ARG U | B e e T
— &, BADEIR & | At DL BEH B D BE, JE i
SIS IR, SBRE— R AR 4. FRATHs Hot —
HAir 4l BIPVES, RDGAR i RE A 5 — 144k

KV Sy A F A A R SRR R, AR IS

SR i, AT RCOR R A SR A 1 M [T 1 o oK D8 T
S AR R AR IR, HORAR | JRRRE L RF R/l AR
P S RAE T P, ke Bo X S AR, A1
) T4 e 2 B TR, K e T ) B A3 T AR 4
PRI EBCE B MO AR | R KT, UE T
U3 3 N 22 R SRR RO K . R FE R U RE K T
HL A 1 ) 2 R D R D8 R RORL, 0T D7 i M AU
Mo, PRAELEH, A S A SR IRRL S, 5
PRESHE B — &R 53, 5280 AT 58 L i A 1 5 B 1A Y —
PRAL, i EF—E K25 IRE, M B — ik 3]
S AR SE A s L BOR o AR REAK U F A 1R O R RER
W, Tl R R, BN il AR i) B -3
RHR; P, AED T B9 R v AR R B
JEA TR RE, Al K BRI, IF B e
T, L, B BSR4 T, AR A B T
RIUGERE o 38 3o 76 T 35 R PN 5 TR, 3
B 591 e e R < o o, T LA g I T 355 A
PRI B S . PR — v 5 i) e B A REOK
U8 F A 1 3 4, 55— i 1 22 RO IR S i A T
SCHUAR S, Ut mT DL ) A% S LR, DGR A
S AT DL o R R R BT, KRR A e AR A
RE 8 o U A i 2 m] 58 r P R R O P T A
RCAE, AT LARR ) A i 222 25 LA K1 48 i A% = T
PrROSAS, f5Ja 52 B H mE IR S 4L 23 A (1Y
LREVEREAR .

FE U A TR A T S8 R L A T PAE— 2 5
ML A I, I B P b RE, [ f IE W B i
BRI AR B AR A i LA it 2
FPIIRE, AT LATE 73 M K B AE ST - A HL e 3, 94
REURTHFE, SCBURBRIR R I (18] 4)™7,

FL M B AR R H A, R AR, ) N TR
PR AP SETCA UK S i, AT RETRI TG U
WA Z MR W4, HEH S 5 n] Fe L
W75 AT USSR SR R WA TN 2248 2 %
S 1O, X RFRATIEERF TSI 1 A58
71 o [ A R Yt 0 254 T A 1 8 e T 2 L
JRPE AR L, e tE I RS T FATR S A
W5 Bl KRS REES &, SR HR A i B 7 B
PRI IR, SGAR s A e 1o B 5 B b A 1 1 £
A, AT S B RE A, K M 6K L sl 1
A RUAEAEBIBE A, 7 P e e e R T, P e



160

7 RETR A B

H11E

START CONCEPT
WEBOBIR & f+K e it it RE
SEHAER

Battery housing:

- As one piece

- BIPV mounted on cement

- Battery capacity indicator to

A be highlighted
- Wiring to be hided
’
4
L 0LAX \
|
P | g
R i
i -
BIPV 411 Fe A A 78 LK Y i b A SR FHIH A

4 EREB+EFEE—FUESEEIBTEE

Fig. 4 lllustration of building wall integrated with photovoltaic power generation and building energy storage
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Tab. 1 Comparison of partial performance of the photovoltaic
patterned panel with traditional building exterior wall products
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Fig. 6 Integration of prefabricated wall components with embedded parts and photovoltaic marble components
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