- The integration of photovoltaic power generation
* and building materials is an innovation of traditional
building materials and a revolution of photovoltaic
industry.
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BIPV: New mode of architectural glass

BIPV building curtain wall glass

BIPV project cases

Development obstacles of BIPV glass curtain wall
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Old energy-saving mode of architectural glass ez
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For the building energy conservation in China, it is based on the building energy consumption in 1980-
1981, and considered as a stage by every 30% improved energy efficiency compared to the previous :
stage. The first step of energy conservation is to save 30% energy on the basis of that in 1980-1981,
generally known as the standard of 30% energy saving. The second step is to save 30% on the basis of :
energy in the first step, that is, 50% energy saving. The third step is to save 30% on the basis of that in
the second step, that is, 65% energy saving. Along with the implementation of the fourth step energy .
saving standard (75% energy saving) in Beijing, Tianjin and other places, East China will also enter the

stage of 75% energy-saving.

Solar energy RAT equation

: Total solar energy = Reflection+Absorption+Transmittance
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New mode of BIPV architectural glass P
New development mode of architectural glass i eE

Comparison chart of building energy consumption and capacity by stages

75% energy-saving Zero energy bul!dmg

Ordinary bullding near zero energy buildinn Positive energy-building

65% energy saving

Energy consumptiongg _mm Energy supply

Energy saving development stage

65% energy-savingc=)»75% energy-saving——y>Passive Building =) Integrate into BIPV—) Zero Energy
: Consumption Building (ZEB) =) Positive energy building

H
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New mode of BIPV architectural glass Selection direction of susta@e
development ]

« The energy consumption of the terminal can be divided into three parts: industrial energy, building

energy and transportation energy. At present, the building energy consumption accounts for about

20% of the entire energy consumption in our society.

e In the future, the proportion of building energy consumption will further increase due to the stopless
urbanization process in China and more rural people rushing into urban areas, leading to great
demand for buildings in urban and rural construction. Second, with the improvement of people’s living
standards, residents have a rigid demand on building energy. Third, the demand for self-heating in the
south will also lead to the increase of building energy consumption. In the future, the proportion of
building energy consumption in China will come near 30% of the whole society's energy consumption.
The building energy consumption in developed countries generally accounts for about 40% of the
energy consumption of the whole society, there is still great space for increase in energy consumption

and demand of buildings in the future.

«  To meet the new requirements of energy saving and emission reduction arising from building energy :
consumption and achieve the goal of carbon peaking and carbon neutrality in the construction field,
firstly, pay attention to building energy conservation; Secondly, enhance the building's ability to :

generate electricity, and realize the renewable energy of the building to generate electricity.

: «  Photovoltaic building integration is a inevitable trend for the substainable development of green

buildings.



New mode of BIPV architectural glass

Cost recovery
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From the perspective of construction cost, the cost of photovoltaic building can be

recovered and will get lower as time goes on. In the whole life cycle of the building, the cost can
be recovered and the income can be created. And ordinary buildings are sunk costs.

Photoelectric buildings have high cost performance and good economic benefits.

Cost:
RMB/m’
2000

1500
1000
500

-500
-1000
-1500
-2000
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Power generation curtain wall glass

»

Service life of

architecture

Cost: RMB/f

2000
1500
1000

500

-500
-1000
-1500
-2000

[

Conventional curtain wall glass

Ordinary building curtain walls have no possibility of cost recovery

The cost of BIPV building curtain wall can be recovered in 6-10 years

»

Service life of al
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New mode of BIPV architectural glass Policy support zzsa

In October, 2021, the State Council released "peak carbon dioxide emissions Action Plan before
2030", proposing that in the integration of photovoltaic power generation and building, a "direct
and soft light storage" building integrating photovoltaic power generation, energy storage, DC
power distribution and flexible electricity consumption will be built. By 2025, the replacement rate
of renewable energy in urban buildings will reach 8%, and the photovoltaic coverage rate of new
public institutions and new factories will reach 50%.

The Ministry of Housing and Urban-Rural Development issued the national standard GB 55015-
2021 "General Code for Energy Efficiency and Renewable Energy Application in Buildings",
which came into effect on April 1, 2022. This Code is a mandatory engineering construction
specification, and all provisions must be strictly implemented, among which carbon emission
calculation is a mandatory requirement. The standard is to implement the national laws and
regulations on energy conservation, ecological environment protection and climate change
response, implement the decision-making and deployment of peak carbon dioxide emissions and
carbon neutrality, improve the utilization efficiency of energy resources, promote the utilization of
renewable energy, reduce the carbon emission of buildings, create a good indoor environment of
buildings, so as to meet the needs of high-quality economic and social development. The
standard carries out the spirit of reforming and perfecting the standard system of engineering
construction, which plays an important role in improving the quality of buildings and promoting
the high-quality development and green development of the construction industry. It hightlights
the nature of technical regulations, and clarifies the mandatory indicators and basic requirements
of design, construction, commissioning, acceptance and operation management are defined from
three aspects of energy-saving design of new buildings, energy-saving of existing buildings and
utilization of renewable energy.
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BIPV curtain wall glass

® Working principle of solar cell

» The sunlight illuminates the semiconductor p-n junction and
forms a new hole-electron pair, the hole flows from the n
region to the p region under the action of the p-n junction
electric field, and the electron flows from the p region to the
n region. When the circuit is switched on, the current is

formed.

the PN junction with wires to form current.

Photovoltaic power generation

This is the working principle of photoelectric effect solar cell,
which absorbs photons, produces electron-hole pairs, and
produces potential at both ends of PN junction. It connects

Solar photovoltaic battery
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Load

Non-reflective ==
protective layer

N-type semiconductor,

0-type semiconductor

Positive electrode™""

Electricity

! I
Crystal silicon battery

F

Film coated battery

Other new batteries

{ | |
Monocrystalline Polysilicon S'II.ICDH bESE‘d
silicon battery battery film electricity

|
Amorphous Microcrystalline

o and polysilicon
silicon-based  silicon

solar cells (a-Si) film solar battery

l :
Compound semiconductor

film battery
|

| | 1
Cadmium Copper indium Galliu.m
telluride  diselenide film(cis) @rsenide
film (CdTe) film (GaAs)
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BIPV curtain wall glass Electro-crystalline silicon/film module 2258
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Cadmium telluride power chip structure -
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:Nano cadmium telluride solar(CdTe)is a kind of

'thin film solar cell on P type CdTe and N type CdS. :
The transparent conductive film(FTO)and transparent -
hlgh resistance(Sn02)transition film are deposited :
:on the glass.substrate,and the cadmium sulfide(N type)
and cadmuim telluride(P type)films are deposited
sequentlally by gass phase transport deposition method
Then the crystal structure is improved by CdClI2 treatmen;
Eactivation,and the PN junction is activated.Then PVD '
Erhagnetron sputtering was used to gild :
‘Mo/Al/Cr electrode to form the structure of CD telluride :
‘cell as shown in the figure below: '

H
. ?

Glass /FT0 //EFENRRERE /Mo /Al/Cr

ack electrode

H K
HEME

w Back Contact layer
/4l
. CaTelRYE
' CdTe absorb layer

. CasWOR

Cds window layer

TCOE

TCO LAYER

IR

HARD COATING GLASS

R

Raw glass is 3.2/2.5mm FTO photovoltaic grade hard coating glass,
The main producers at present are Pilkington and AGC

-------------------------------------------------------------------------------------------
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Eight advantages of cadmium telluride (CdTe) in architecture -

I

Strong shielding Safety-small hot
resistance spot effect

Small orientation

Good appearance
dependence

consistency
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Low temperature
coefficient

PN

N

1y

Smal| annual attenuation

Good weak |ight
performance

Long service life



Advantages of the product-
Advantage 1 Strong shielding resistance

Polysilicon

Monocry
stalline
half piece

CdTe
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Influence of shielding on

Shielding mode
(c-Si- whaole piece)

Method a:
50% of a piece

(shieldjng.area 0,8%)shielding arga 1,79

, " |Method b:

1 piece

Method c:
50% of two pieces
Jshielding area 3.3%

Method d: |
6 pieces in a row
Ishielding.area 10%

Mpthod e: -
10 pieces in a row

Yshieldipg area 16.75

i

output characteristics of different products

- a 8 [ | A
Power loss $35% ¥35% $70% $#99% ¥35% Method f~ 5
Method a: Method b: Method c: Method d: | 12 pieces in a Method e! 1
) ’ P pieces on different| 2 pieces on the same 2 pieces on differént MthC’d & row on different sides10 pieces in a row
1 piece 6 pieces in a roy

Lides of the same di

bdessides af different diodes

(shielding area 10%)
4%

N deide of different di o (shielding area 16.7%
(shielding area U.E‘?elgh. : 179% N o) (shielding area [5%) -
SEm=== I:.TTIII'.. (EWE’L? e — | |
shielding mode i —— =
(c-Si- half piece) o eSS N [S=SSSSS| R R |————
- T ¥ 1 1
- .E:-:'E-..'-. - m _EEEEE! ;;;3-'.“ |===== =
Power loss $35% $35% $44%8469% WA44%EL71% #47%&100% ¥99% ¥35%
Method e ot Method g:
. . iy , : Method f: -
Method a: 0.8% Method b: 1.7% |  Method ¢: 1.7% Method d: 1.7% [ o ﬂatmlshieldmg 0% (1aaammkabie ing I:h?eigr:gareaw?%)
Shielding mode -
(CdTe)
Power loss | $0.8% $17% | $25% 1.7% $48% $82% $16.7%

ik PSRRI T A AR ER LR SIRRE

When CdTe is shielded at a point, the power loss is proportional to the shaded area, and only when it is shaded
in a large area, and the whole short side is shielded, the power loss is larger
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Good anti- shielding il

Crystalline silicon

The crystalline silicon module is composed of
three regions connected in series, with an anti-
reflection diode between each region; When it is
partially shielded, the loss of a single area is larger,
the power generation amount is seriously affected,
and there will be a fire hazard in case of high
temperature.

Power
generating
area

Shielding

SYP GROUP

Power
generating
area

Shielding

CdTe

The strip-shaped subcell of CdTe solar cell
has a small area, and the other subcells
can work normally even if it is partially
shielded.
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Advantages of the product- Advantage 2: Safety-small hot spot effeglsx
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CdTe c-Si
( CdTe : Isc llow Voc THigh : : R
e - Isc ow  Vvoc IHig c-Si : Isc THigh Voc |Low
Standard product Standard product
parameter Isc: 1.1~ 2.3A v parameter Isc: 10-12A
\ Isc of CdTe product is 1/10 ~ 1/5 times that of existing c-si product. )

Backplane
burning
throug
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Product Advantages Advantage 3: il
S|

Low temperature coefficient-higher power generation SYP GROUP

Minimum loss of
power generation

Data analysis
Temperature influence
|

L -

- R N TR TR W L
| —=— Tempe
4 -, % = Cologne
LoEs Bl patier - ,”3 Cologne ,/ * Chennail.”
Place generation [ ,/"| = Ancona
= .25 ~ /' /,, 3
TUV due to temperature: 0 os /' caal$” T
[ 12 % S o2 A
outdoor Germany 1.2 % to -3.7 % 0301 ¥ P>V
’ ncona

empiric:
| data ltaly 2.6 %t0-5.3 %

i s m )/
035F ¢ :2 3,31
India  53%1t0-9.6% - il &
-U. B ,tl 2 oy
Arizona, United States -5.1 % to -10.6 % L { mits ol
45 + B

Temperature coefficient y [%/K]

-0.50 I A A L1 o n\ao s
30 32 34 36 38 40 42 44 46 48 50

.[ T oo G ot Weighted average module temperature 7_'B sl €l
AMPR,,, ., = y| -———————25°C |In tropical areas, the components are affected by temperature,

TEMP
IGPMdt resulting in great power loss
! Compared with the other three modules, cadmium

telluride module has the least loss caused b)Ae‘mperature

TUVRheinland®
2 B2 AR RIS TEE Precisely Right.
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Product Advantages Advantage 4: il

Good weak light performance-longer continuous power generation prl

SRR IEE SEHISES TUV AU

Good full-spectrum Physical experiment TUV public test data
absorption capacity

—— -5 1 —+—¢-5i 2 ]
+—¢-8i3—+—¢-Si4 + ¢Si5

Ye

+—CIGS 1—+—CIGS 2 ]
+-CI6S3 - Cl6s4 |

Water Absorption

|

Irradiance(W/m)

o—CdTe 1+ CdTe 2 —+— CdTe 3 4

Relative Efficiency n, [

Wavelength (nm

+-aSi2—+—asi3

UVRheinland"

Precisely Right.

g
imadiance Winé] /A T

Paper Paper
semi- full-
shielding shielding



Product Advantages = Advantage 5: -
Small annual attenuation and long power generation years. YRR SR
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20+ year NREL degradation study: -0.45%/yri!)

500 . .
_ T edana. . m aas
o ———— —— -‘,.-.--n.l
& 400 T T W
@
nZ_ 300
g
2 200
3

100

ﬂ T T T T 1

Mos 0 50 100 150 200 250

According to DOE NERL's 20-year attenuation research, the cumulative attenuation of CdTe
products in 20 years does not exceed 9%, and the average attenuation is only -0.45%/ year,

far lower than the average annual attenuation rate of -0.8% for c-Si cells.

: Our company promises in the contract that: our company will provide 5-year:
: warranty for Laminated glass, 10-year warranty for DGU glass, and the product :
: power attenuation within 25 years is not more than 20% :



Product Advantages  Advantage 6: -

good coordination and consistency with the architectural appearance %57

CdTe photovoltaic cell Traditional solar cell
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Product Advantages Advantage 7: -

Low orientation dependence-application scenarios unlimited pierl

O Installation position: Ruike Park, Torch Development

Zone, Zhongshan City, Guangdong Province e V- .
107.48
. . - 102.24
O Longitude and latitude: North latitude: 22° 33’40” , o oo ﬂ . _ o
east longitude 113° 26 45”
60.00 57.16 6.00%
® 2‘56 57 a0t
A0 gy B 8230 55 o o 00k
20.00 II II 2.00%
oo 6R 108 18 128 18 28 38 oom
— 5 CdTe w5 S| — B Batt
Ffir: KWH DATR
o 57‘50”5 szsz = 9.4 . 59.88 4::
g, .
— T caTe w— s —— B E
BAL: KWK IE-F
80.00 16.00%
70.00 14.00%
M 60.00 " - d 12.00%
Test results of cumulative power o B B2 OB B aeon. o
M M 40.00 o e 8.00%
generation in 10 months of CdTe vs
. oge 2000 2% 4 00%
crystalline silicon I
0.00 0.00%
o 108 M"BE 128 1A 28 38
9.4% more on east facade, s — s

7.7% more on south facade
8.5% more on west facade
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Comparison of power generating amount in different directions at 20%z«x
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O Installation position: Ruike Park, Torch Development

Zone, Zhongshan City, Guangdong Province

O Longitude and latitude: North latitude: 22° 33°40” ,
east longitude 113° 26’ 45”

Can simulate the daylighting roof

Monocrystalline silicon-the best inclination angle is 20° CdTe-the best inclination angle is 20°

CdTe can generate more electricity than crystalline silicon
11%



Measured statistics of top and four facades of simulated buildings
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Comparison of power generation by simulating installation of cadmium telluride
vs crystalline silicon on color steel tile

Unit: KWH

10.00
9.00
8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00

345 504

4T (Clogudy)

Simulated color steel tile

214 105

418 (Cloudy) 4/9(5unny) 4110 (sunny)

el CJTe e S| — PERCENTAGE

W TTHS1%

II I ijﬁa

4M11{Cloudy)

16.00%
14.00%
12.00%
10.00%
8.00%
6.00%
4.00%
2.00%
0.00%

summary: 1. The power generation of cadmium telluride installed on thermal insulation
cotton is about 11% more than that of crystalline silicon on average
2.The tracking time is short, further follow-up is

needed for the actual power generation.

Follow-up plans: Install the latest PK-115 model components for further comparison.



Product Advantages Advantage 8: -
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CdTe is a thin film structure, which is
completely attached to the glass and is not

easy to be damaged

L*W: 1200%600 mm
L*W: 1600%1200 mm

Thickness:3.5 mm

L*W: 182/215 mm

Thickness: 1207160
um

The crystalline silicon photovoltaic cell is of thin
sheet structure, which is a brittle silicon wafer of
1207170um that is easy to be damaged in years of use
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Selection of CdTe photovoltaic power generation glass gq«x
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The working time of CdTe for power generation under weak light is
longer.

Both the upper and lower sides can generate electricity, and the total
installation area is large

Strong anti-interference capability and less malfunction in natural

operation
Low temperature coefficient in natural operation, especially less

impact in summer
Maintenance-free, low attenuation, high efficiency and large power

generation amount in a life cycle

In fact, CdTe photovoltaic cells are the most valuable choice for building
photovoltaics

26
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BIPV curtain wall glass Light transmitting module RERI £
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10% TRANSMITTING  20% TRANSMITTING 30% TRANSMITTING 40% TRANSMITTING 50% TRANSMITTING

W

Effect of CdTe power generation glass with
facade of 20% light transmittance

Effect of CdTe power generation glass
with facade of 50% light transmittance
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BIPV curtain wall glass Typical configuration of products gRra el

PVB PVB
3.2 Power Low-e

gen:\erat' coating
1# 2 / m R e e e R L L L L L L R R
face | | > Power generation function :
f# |7 - 8i#face . > Maintenance function:
ace | | | 2 . Wind pressure resistance,
3# ' " i  water tightness and air
face T ; ' 5 i tightness
A# f*’q - : > Thermal, heat insulation
face . DESICCANT !
Sy P : » Sound-proof property
face > Decorative function

nnnnn

nnnnnn
nnnnnnnnnn
nnnnnnnn

nnnnnn
nnnnnnn

nnnnnn

HS6 Low Iron +1.52PVB+3.2 cdte+1.52PVB+HS6 Low Iron+12A+TP8mm Low Iron Low-E(7#)



BIPV curtain wall glass

CdTe

PVB film
/EVA film

.

Tempered

Laminated
glass

Ultra-white

/ta-rrpered-glass
PVB film

L
CdTe
L —battery—

PVB film
R

Tempered

_g_i_a.ss__

Laminated
glass

Configuration combination

e
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Silicone Silicone
ohssivRite adhesive
Aempered-glass
PVB film /" PVB film
A |
CdTe CdTe
PVB ﬁim PVB fiim
JE— -
Tempered Tempered
Tempered Tempered
gtass BUB film
g /
Tempered
_g_i_a.ss_
Desiccant desiccant
in in
aluminum aluminum
spacer spacer
DGU glass P Double- P
laminated

DGU
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BIPV curtain wall glass Display of large samples JREC ]
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BIPV curtain wall glass Display of small samples gRra el




BIPV curtain wall glass =
Several options for light transmittance RS
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Light Light Light Light
transmittance transmittance transmittance transmittance
20%

50% 20%

Back view of photovoltaic Front view of photovoltaic power
power generation glass under generation glass of different light
lllumlnatlon condltlons transmittance under transparent

Tr:10%

background




BIPV curtain wall glass -
Several options for appearance B

Brown Grey Sky blue Dark blue White
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BIPV curtain wall glass = Photovoltaic power generation BRI
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Rated power Pmpp (W)
Peak voltage Vmpp (V)

Open circuit voltagej\YJH{)]

Short circuit current|EeNeAY)

The above data are test data under standard conditions (1000W/m2, AM1.5, 25°C),
Specifications of modules: 1200mm*600mm



BIPV curtain wall glass =
Photothermal energy-saving parameters RS
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6mm L|+1.52PVB++3i§c':6\<1tgmzr(])q%ljrggigiég%rgz;l.52PVB+6mm LI 19 0.22 0.26 177 175 176 17
6mm LI+1.52PVB+§.122;(11Lt6em3rg°/EIt?g_?gétég?;;&a)ﬂ.SZPVB%mm LI 27 0.25 0.29 177 175 176 17
6mm LI+1.52PVB131.22'63?:gricr);’/ol_tlrir;s_rr_rloiétgg(c;i;1.52PVB+6mm LI 33 0.29 033 177 175 1.76 17
omm L'*1'SZPKBl;iﬁfGOr‘,’{"nfrﬁ‘?iﬁgf{‘;‘g?;g’;fzPVB*“‘m H 18 0.18 0.22 1.66 1.60 1.64 16
omm L'*1'SZPKBl;iﬁfSO;{"nfrﬁ‘?iﬁgf{‘;‘g?;g’,;fzPVB*“‘m H 25 0.22 0.26 1.66 1.60 1.64 16
omm L'*1'SZPKBl;iﬁfSO;{"nfrﬁ‘?iﬁgf{‘;‘g?;g’,;fzPVB*“‘m H 31 0.25 0.2 1.66 1.60 1.65 16
omm L'*1'SZP{BlQiﬁfé’;{"nirﬁ?i?étfé‘gﬁ&;;fzPVB*“‘m H 16 0.15 0.19 1.64 1.58 1.63 16
S s sbmm L1 VTE ooy romm L 22 0.19 0.23 164 158 163 16
omm L'*1'SZPﬁBlQiﬁfé’rf{"nfrﬁ?i?gfé‘gﬁ&;;fzPVB*“‘m H 29 0.22 0.26 1.64 1.58 1.63 16




BIPV curtain wall glass
Schematic diagram of chip splicing

i
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Three-piece
splicing-on the side

Six-piece splicing
Double junction
ox side connection

Single piece-on the Single piece-on the
back side
1
i
Double-piece splicing-on the Double-piece
back

splicing-on the
side




BIPV curtain wall glass "
Electric power parameter RSN
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5512

|
[ ]
313,642 I
[ ]
[

——t——— s O I

+OOZ[

o g
#ENE #EHE I
| i
| [
6002 | | ¥
. . i Integrated side-connected junction box
Integrated back-connected junction box
The external dimension of the junction box is ] The external dimension of the junction_box IS
95*75*16mm _150*13*11mm(11 corresponds to the side of glass)

The conventional cable length is (+650mm)/(-650mrh)T N€ conventional cable length is (+650mm)/(-650mm)
For special cable, the length needs to be customized.For special cable, the length needs to be customized.



BIPV curtain wall glass =
Installation node (1) RE
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Aluminum alloy column

Aluminum alloy beam
e

““““““““ - LQ o —
Open frame — i
Power generation glass = Junction box
system I

DIN DN

Power generation glass

Aluminum alloy beam

Aluminum alloy column




BIPV curtain wall glass
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Installation node (2)

Aluminum alloy column

Aluminum alloy beam

Aluminum alloy subframe <

JEnahy

Power generation glass

dim

dim

Power ggneration glass

E
S5

Aluminum alloy beam

Photovoltaic connector lug




BIPV curtain wall glass -
Installation naode (3) e

0
U
]
I W-lil'
=1 2

Aluminum alloy column

Vertically open and |

MC4 connector lug

horizontally |
concealed frame
system

sl w

=i

| Photovoltaic junction box

Power generation glass

dim dim

1\,
@] ) Power generation glass
Photovoltaic junction box
E
Aluminum alloy beam
| &)
®,@ [y
= El)
14
ML £
Aluminum alloy column
&'




BIPV curtain wall glass

Installation node (4)

a a

9 a (U

1/
a ay
C ) v

i
-y i
y il
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14
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Photovoltaic connector lug

Aluminum allo_& column

Aluminum alloy beam

N

=y

jrwsg

Power generation glasil

dim

W

dim

Powel generation glass

Alun‘%1un'! alloy column

Aluminum alloy beam

dm




BIPV curtain wall glass "
Power consumption mode R

SYP GROUP

Self-generation for self-consumption,

residual electricity for power grid

_ Self-generation for self-consumption,
photovoltaic residual electricity not for power grid

power
neneratio

~hotovolta
C power

generation

system

e .\ |-t0-grid

_ sl = NETOY StOrage system
photovoltaic

power

) Photovoltaic products (solar street lamps,
generatio

lawn lamps, etc.)
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BIPV curtain wall glass
Example of grid-connection electrical diagram gl

¥ Imitated power generation module 1
Power generation module < ‘
. P! | | e |
" | P e s e gy — g s p— T
:h [ Fi-1-F- Lot WOZ-T] 428+ |
.n.--;.! = * H b ! ,.T...JL“ .,T,.Aﬁ -_-_t-_,n,-’*”
¥ T T l T T o e o i+ 1+ 14 arid-connected inverter
lsf pupupun I : i
. L
g | |
’ i Junction box
w1
f ! g FE—
Ty 0| ®
E 4
| §
| otethe ,
\ Waterproof adhesive't._ape qnq sealant
Connector lug ] ‘é ~ Aluminum alloy buckle box

Hot-dip galvanized steel pass
(subject to structural _c.‘algql'ati_o.n)

.
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BIPV curtain wall glass  Series combined convergence #:42

SYP GROUP

The photovoltaic square array changes the voltage and current output by the photovoltaic array through
series-parallel connection; When connected in parallel, the following devices are needed, which are
selected according to the parameters such as the number of output paths, the maximum working

current and the maximum output poweLoLthe photovoltaic-array.

- ”WM

hh |t WW ﬁ EENE

I'L it 11 IR A

ERAGAR

| ERIEGER

PV004-T PV004-T3 PV004 T4
IBERERR VR AR

iR

PV004 2T1 PV004 3T1

<& \
PV004-4T1 PV004-DIODE
e it

Convergence Convergence DC combiner
device device b ox
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BIPV curtain wall glass  Inverter R

SYP GROUP

String inverter
ool

Multi-unit Single Wiring
installati installatio principle of
on n inverter
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BIPV curtain wall glass AC combiner box R

SYP GROUP

AC combiner box is applied to photovoltaic power generation system with a large number

of inverters, and installed between inverters and grid connection points; Main

functions: to combine the output current from multiple inverters, disconnect the output of

inverters, so as to improve the security of the system.

WCB1
u > A
ACinput1 12 » % -
&)
WICR2 UOCH Ne+|
i > 41._., i I "
ACinput2 1X | i e B — gl ')
B> i e - [ .
S E A LB AC OUtpUt
WCCB §-1 ‘ Power grid side .
- L | KD
ACinput N-112 l - 3 &
(K G A 4 L.
Inverter
Output side FE
et e iahERi MCCB _ _
A Circuit-breakers B AC lightning protector C Fyse " - N-in and 1-out AC combiner
Rubber sealing,, ... - ] box-schematic diagram

D Ground wire E Triangle lock F

= N MO

strip >



BIPV curtain wall glass =
Grid-connection box B4

SYP GROUP

Photovoltaic grid/cabinet is a power distribution device connecting photovoltaic power station

and power grid, which mainly serves as the dividing point between photovoltaic power generation

system and power grid.

Provided by the power
supply department

Selection of powe MW Newly added photovoltaic
supply bureau RwH metering device

~
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SYP GROUP

Traditional energy-saving mode of architectural glass

BIPV: New mode of architectural glass

BIPV building curtain wall glass

BIPV project cases

Development obstacles of BIPV glass curtain wall

48
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Glass Configuration: 8+1.52PVB+3.2CdTe+1.52PVB+8 Digital Printing #6
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Shanghai Yaohua Pilkington s N

Academy of Arts and Crafts in ChangQing,
China

Lo

VP

Glass Configuration: 5mm Low Iron
HS+1.52PVB+3.2CdTe+1.52PVB+5mm
Low Iron HS+12A+6mm Low Iron
Double Low E HS #5




BIPV Chinese Life Data Center in Beijing, China

> GlLass Configuration: 6mm Low Iron




BIPV

Yellow Sea Wetland Museum in Yancheng,
China

GLass Configuration: 12mm
Low Iron
HS+1.52SGP+3.2CdTe+1.52SG
P+12mm Low Iron HS




» Glass Configuration: 6mm Low Iron
HS+1.52PVB+3.2CdTe+1.52PVB+6mm Low Iron HS+12A+6mm
Low Iron Low-E #7+1.52PVB+6mm Low Iron HS



Shanghai Yaohua Pilkington

BIPV Top Scientists Exhibition Center in Shanghai, China

Glass Configuration: 6mm Low Iron
HS+1.52PVB+3.2CdTe 40%
Transmittance+1.52PVB+6mm Low Iron
HS+12Ar+6mm Low Iron Low-E #7+12Ar+6mm Low
Iron HS+1.52PVB+6mm Low Iron



Shanghai Yaohua Pilkington (s

hina

VA

» Glass Configuration: 5mm Low Iron TP+1.52PVB+40%
Transittance 3.2mmCdTe+1.52PVB+5mm Low Iron
TP+12A+6mm Low Iron LOW-E #7



mBihs: SREHe
IHEEE . MIEBIPV
#iEE: 100KW
FiEtiel: 20234

Shanghai Yaohua Pilkington

Firehouse in Bengbu,China

NRGR: HASE

&S : SmmiEBRPHL+1.1RVB+3.2mmCdTe (20%[2HE)
+1.14PVB+ 5mmiBE L+ 12A+ §mmiB 1L
R3: 1800mm*600mm
1570mm*600mm




Shanghai Yaohua Pilkington (§ss

Ooredoo in Maldives

» Glass Configuration: 8mm Low Iron TP+1.52PVB+3.2CdTe (20%)
+1.52PVB +8mm Crystal Grey YSD6840(#4 )TP



Shanghai Yaohua Pilkington

X

Glass COnfiguration: 6mm Low Iron TP+1.52PVB+40% 3.2Cdte+1.52PVB+6mm Lowlron
TP+12Ar+8mm mm Low Iron TP Low-E YNE-0675(7#)+1.52PVB+8mm Low Iron TP



Shanghai Yaohua Pilkington

Boao Conference Center Corridor in Hainan,
China

mE S
g3 : EmBIPV
RioHE): 2023%F

MElME T OB e

e s et Sy e 2t 75 e AL e Vg S putempr s s e e e s S ——

YR EMA R BRI B a04Sia (218, mOM, |
BEEEL0GOMSE, Rk, v.3::
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Shanghai Yaohua Pilkington _; i

State Grid in Wuhan, China

BEE: AHEER
WmEXS: WEsIPY
SEETR: 20224
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Shanghai Yaohua Pilkington ({8

BIPV Jinpeng Building in ChuZhou,
China

> Glass Configuration: 6mm Low Iron
TP+1.14PVB+3.2mmCdTe (40%i&E%
) +1.14PVB+6mm Low Iron
TP+12A+6mm Low Iron low-e YP #7
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Shanghai Yaohua Pilkington (s

BIPV The Second People’s Hospital in Xiongxian,
China

e nm AN L\

» Glass Configuration : 6mm Low IronHS LOW-E #2+16AR+5mm mm Low Iron
HS+1.14mmPVB+3.2mmCdte 60% Transmittance +1.14mmPVB +5mm Clear
HS



FEIt

Shanghai Yaohua Pilkington

Luogang Park in Hefei,

mn

"an R

> Glass Configuration : 8mm Low Iron Frit #2
HS+1.52PVB+3.2CdTe+1.52PVB+8mm Clear HS




Shanghai Yaohua Pilkington (Reiss

Ali Pulan Airport in Tibet,
China

Chinanews.com

> Glass Configuration : 5mm Low Iron
TP+1.14PVB+3.2mmCdTe+1.14PVB+5mm Clear
TP+12AR+5mm Clear TP+1.14PVB+5mm Clear TP



—
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————— . -
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> Glass Configuration : 6mm Low Iron TP +2.28mmPVB
+3.2mmCdte 60% Transmittance +2.28mmPVB+6mm Low
Iron TP+12A+6mm Low Iron Low E #7
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Shanghai Yaohua Pilkington ‘." /8

BIPV Queen Mary Hospital in HK, China

B 7 A

- —\"- ~ -
———i
-~ =4

<V't‘:4“i.\»m e

S "’%-C:sz;: 3 f

» Glass Configuration: 10mm Clear TP+1.52PVB+20% Transmittance
3.2CdTe+1.52PVB+10mm Clear TP
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SYP GROUP

Traditional energy-saving mode of architectural glass
BIPV: New mode of architectural glass

BIPV building curtain wall glass

BIPV project cases

Development obstacles of BIPV glass curtain wall
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Development obstacles of BIPV glass curtain wall JREC ]

There are still obstacles in the system and mechanism of the integrated development of
photovoltaic buildings, which involve different industries and fail to achieve coordinated

linkage.

: Technical problems in photoelectric building. From the perspective of architecture, the

fitting with photovoltaic also involves various types of work and professions in the building.

From the perspective of photovoltaic enterprises, whether photovoltaic products can adapt
: to buildings, and the structural safety, adaptability and convenience of buildings are not

: achieved in an action.

43
1625135
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Main development direction of BIPV in the future :=:n

Improve the conversion efficiency: When applied on curtain wall, the battery
components are required to have good temperature coefficient and good weak
: light performance,as well as good infrared and ultraviolet absorption and

5 conversion effects. The overall power generation efficiency needs to be further

Improve the bonding degree with architectural glass; The size of power generation :
: chip needs to be further enlarged, and the thickness of glass needs to be further
E : thickened, so that it can be combined with architectural glass more conveniently

| Wlt.h Iower cost: an.cl. hlg.h.er eﬁlClency...................................................................................E
:'Further optimization of light transmittance-design: ‘At present;-the-thin filnr-chips-

: is mainly designed as linear light transmittance, the visual effect at close range is

: still affected and needs to be improved till there is no visual interference.

DC application: At present, both the power generated and the power stored by
: photovoltaic cells are DC current, considering this, DC load should be used in

: application as much as possible to reduce costs and losses.
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