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WORLDLIGHT MATERIAL

Composite Material Application

Composite material with high strength, lightweight, corrosion resistance, safety, harmless, high bending
characteristics, widely used in aerospace, automotive lightweight, wind blades, medicine, household and other
fields, suitable for applications in harsh environments, lightweight and environmentally demanding environments.
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| Ustliin Malzemeler
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| KOMPOZIT CERCEVENIN OZELLIKLERI

Ozellik Birim Deger

Property Unit Range/result

Densit cm3 2.00~2.10

/ 9/ Thickness um 30~40
Hardness Hba >40 ‘
Tensile strength (MD) Mpa 1000~1300 Glossiness/60 / <30
Bending strength (MD) Mpa 1200~1700 Color / blackor customized
Bending modulus (MD) Gpa >40 Hardness / >F
Volume resistivity Q'm >10™ Adhesive force / <class 1
Shear strength | Mpa 50~60 \r/;/renaorvraelﬂstance/sand L >150L, or customized
Thermal deformation °C 240~250

temperature (HDT)
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www.worldlight.cn Solar Enerji Kompozit Cerceveleri Teknoloji Lideri



Kompozit Cercevenin Avantajlari

www.worldlight.cn Solar Enerji Kompozit Cerceveleri Teknoloji Lideri



L 2

O

Ustiin Mekanik Ozellikler Miikemmel Kimyasal Dayanim Miikemmel Korozyon Dayanimi Ultra-disiik karbon emisyonu

+

Diistik PID Riski Yalitkan Malzeme Diisuik sicaklikta bukulmiyor Diisiik Maliyet
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| Avantaj 1: Miikemmel Mekanik Ozellikler, Yuksek Yuklere Dayanim @

Kompozit — AL Cerceve 1. Al Cerceveye gore

1400
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ustiin mekanik
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1000
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400 260 260
0

Tensile Strength Bending Strength

dayanim

2. Yuk kaldinldiktan

sonra herhangi bir

deformasyon olmadan

m AL Cerceve M Kompozit Cerceve 100% eski formunu

2382*1134*30 Double Glass Solar Module koruyor ve panelin

Static loading: Uzerinde stress

Positive pressure 7000pa P Mouting birikimini onliyor.
Negative pressure 3600pa P Block/ Bolt

Test results:

Pressure Cycle time Cycle index Wind level Mouting

+1500 10s 20000 15 BIockIBoIt‘
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| Avantaj 2: Mitkemmel Kimyasal Dayanim

Adhesive force retention rate % | strength Mpa | retention rate % Test result

Standard 32656 100 1358

25%
ammonium 1 30738 94.13 1255 92.44
hydroxide
10% acetic acid 0 29496 90.32 1253 92.29
66.8% seawater 0 29175 91.57 1307 96.27
10% NAOH 1 30422 93.16 1217 89.64
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| Avantaj 3: Tuz spreyi korozyonuna karsi miikemmel direng

9500 Saat

Sample Baslangic

\\[o}

#1

#2

#3

#4

#5

Adhesive force

Class 0

Class 0

Class 0

Class 0

Class 0

Bending Tensile
strength/Mpa strength/Mpa
1526 1184
1481 1148
1421 1185
1402 1141
1450 1201

5000 saat
Adhesive Bending Strength Tensile Strength
force strength/Mpa retentionrate strength/Mpa retention rate
Class 0 1428 93.54% 984 83.10%
Class 0 1338 90.36% 1053 91.74%
Class 0 1331 93.67% 1055 89.04%
Class 0 1270 90.56% 1042 91.34%
Calss 0 1274 87.88% 1099 91.53%

Adhesive

force
Class 0

Class 0
Class 0
Class 0

Class 0

Test sonrasi gorsel inceleme

Tuz spreyi direng testinden sonra GFRP
boya yapisma testi sonuglar

www.worldlight.cn

Solar

Enerji

Bending Strength Tensile Strength
strength/Mpa retentionrate strength/Mpa retention rate
1356 88.85% 1051 88.81%
1266 85.45% 1020 88.79%
1253 88.15% 955 80.59%
1256 89.58% 978 85.70%
1302 89.81% 1041 86.67%

Acik denizdeki bir glines santralinden
paslanmis aliiminyum gergeveli glines
modulindn resmi

Kompozit Cercgeveleri

Teknoloji Lideri



| Avantaj 4: Ultra-disik karbon emisyonu

En son ABD EPEAT sertifikasyon sistemine goére (EPEAT-ULCS-2023): diislik karbon bilesenleri < 630g/w, ultra-

dustik karbon bilesenleri < 400g/w

=

o

'—.

<

= .
w Product Carbon Footprint Verification Statement “™
= No. P2GHG 119651 0002 Rev. 00

& Product Type: WL-303-B30, WL-303-B35, WL-303-B40

o

:: Product Carbon Footprint: Product Type Product Carbon Footprint
5 WL-303-B30 3.73 kgCOze

u'_.l WL-303-B35 3.71 kgCOze

|<—t WL-303-B40 3.67 kgCOze

Kompozit cercevenin karbon emisyonu, 3.7
KgC02/Kg, aliminyum cercevenin karbon
emisyonunun ise 24.2 KgC02/Kg.

AL cerceveye gore %85 daha az karbon
emisyonuna sahiptir

www.worldlight.cn
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Avantaj 5: GFRP cerceve, miikkemmel yalitim 6zellikleri sayesinde PID (Potansiyel
indiiklenmis Bozulma) etkili bir sekilde azaltabilir. =

M FID36 W PID192 M PID283
PID96 PID192 PID288
Saat Saat REEL
Product

0.0242

Front Front Front 0.0224 0.0910-0219
GFRP1# 0.28% 0.68% 0.68%
GFRP2# 0.38% 0.93% 0.82%
0.0093 094
- 082 -
Al frame 1# 0.94% 2.42% 2.24% 0-0058.0088 o.006%
0.0028 0.0038 I
Al frame 2# 0.68% 2.10% 2.19% ] .
GFRP 1# GFRP 2# Al 12 Al 2#
q q . PID information of PV
Notlar: 182 ¢ift cam, PERC pil, EVA+ ortak ekstriizyon, POE paketleme, bakir folyo olmadan 182doubleglass . PERC
cell, EVAEPE
'S -~

Test sonuclarina Gore ; Aliminyum cerceveye kiyasla, kompozit ¢cerceve PID
etkisini etkili bir sekilde azaltir!
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Sealing glue

7

Frame

Glass

Encapsulati
on film

PID olusumunu etkileyen unsurlar:

® Yiiksek Sicaklik / Yiksek Nemli ortamlar

® Modiil yiizeylerinin asit ve alkali gibi ionik birlesenler ile

kontamine olmasi

® Devre ve topraklama baglantilari arasinda olan elektriksel

gii¢ farki

www.worldlight.cn

PID96 PID192 PID288
Category

Front side Front side Front side

GFRP1# 0.28% 0.68% 0.68%
GFRP2# 0.38% 0.93% 0.82%
Al Framel# 0.94% 2.42% 2.24%
Al Frame2# 0.68% 2.10% 2.19%

3.00%

2.50%

2.00% H
1.50% . ﬂ
1.00% —
- b
0.50% = . — ! ‘ |

0.00% — :
GFRP1# GFRP2# T

PIDS6 1EME =PID192 IEE =PID288 1IEME

The volume resistivity of the composite frame GFRP is >10*Q-m, which is an insulating
material and can effectively reduce the PID effect.
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Avantaj 6: GFRP cercevesi, direnci > 10*Q-m olan bir yalitim malzemesidir ve topraklanmaya gerek
yoktur. Aksi takdirde, dizilerin birbirine baglanmasi gerekir. e
Bu nedenle, kompozit cerceve kullanimi, son kullanici maliyetlerini azaltir :

® Deniz ustu guc santrallerinde kullanilacak metal cercevelerde topraklama yapilmasi 6nemli bir risk tasir.

Accessories Schematic Drawing Conntection Type

Yildiz rondelalari, diiz rondelalar (Fe)
ve topraklama tellerini (Cu) sirayla
yerlestirilir, vidalari topraklama
deliklerinden (Al) gecirin ve bitisik
bilesenleri sabitlemek icin sikilir

A N Topraklama deligi galvanik korozyona |
sebep olur.

Ortam
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The aluminum frame must be
grounded for protection

Composite frames do not require
grounding

Composite frame can save the EPC installation cost and O&M fees
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| Avantaj 7: Disuk sicaklikta daha az bukilme. %

coefficient of
thermal Type of 25°C 10°C -5°C -20°C
expansion modules
um/ (m=*°C

Single 115 £
glass 35 25 5 5 9 105 8
. 2 45 2 9 125 105
Single
glass 30 7 11 9 18 20.5 135
Aluminum 23.2
Double 3 35 4 55 65 35
glass 35 25 4 3 55 5 25
Double 15 4 6.5 9 105 9
glass 30 1 35 4 7 11 10
3 / / / 25 -0.5
Doubl
GFRP 4 glgss 3%
5 / / / 45 -0.5
Glass 9 / / / / / / /

GFRP'nin (Cam Elyaf Takviyeli Polimer) termal genlesme katsayisi caminkine yakindir, bu da dtsuk sicaklikta biydk

farkliliklar nedeniyle olusan asagidaki tehlikelere karsi direng gosterebilir:

* Uzun sureli yuksek ve dusuk sicaklik dongisu altinda blok ve civata montajinda gerilim gevsemesi olusumu.

* Bilesenlerin uzun sureli dtsuk sicaklik ortaminda aliminyum alasim gercevenin daralmasi ve camin patlama riski
olusturur
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| Low temperature loading test

e o s -
Gtsmm&
=Euu et b 4 4-GOC22 PVT2025640

.= = ST E 9
(GD M ﬁwfﬂa FASHUBRALATH  Static mechanical load test [MQT 16]
T TR KT Report Number $f # 4 &:CGCZJ-PVT-2023-640 Test item 9
R k1t
Test R 12 SINARAIE (Pa) . 1T 5400 A 2400
conditions
KemnE | HE: 2023-12-18
Test period |gtdiFg: 2023-12-18 .
Sample No. AU L 4 By ok 9
“ ', Q ‘\ I ﬂ: PV1230161502 EQULE{MiR 5 e
z 1Y) =
R e il (h) Tl A % (R /) SR (lux) EO L3 ]
TEST REPORT = 2 # ;
= 2 & 1002 P
EFP AR = "
- T TS AT A 7 = £ =
stomer Ty
B P
Erad HM R ISIR 54 89 5 (TR Bvluation
Customer's Address et flk i) Rﬁ'fik A AR R B RS -40°C
A2 R KBH R emar
Name of sample
BRI PVT2301615 RmE 10 STC FHLMERE (A HLBARATMILE) Performance at STC (After Static mechanical load
Sample’s lot No. Test item 10 [test) [MQT 06.1]
” ol |SRER Bt
VoL b ¥ Test
LG /AN # condiiions |SHEEE (/a7 1000
Edited by/ date: Reviewed by/date: A -
KBS 2023-12-26 RSB 2023-12-26 % Hepefe  |FFEHEM. 2023-12-19
- Test period |zes AN, 2023-12-19
JEFCEAEAE S 0 R A T4 T S RULEEAL
Beijing CGC Certification Center Co., Ltd. Zhejiang Branch Sample No. [ gy | tse @ | Voo 0 | tmp @) | vmp 0 | Pmex 0 | B Iﬁ—?’)ﬁ‘vt
%
ks HFICAE BN M I MR RERIBE 1288 S BROLARIBIRE 6 SHE 1 2 2 PVT230161502 |  25.9 13.687 50.02 12. 943 42.02 543.90 79.45 -0.75
Address: 1/F-2/F, west of Building 6, liaxing photovoltaic science and technology park, No.1288, Kanghe LS NA
Road, Gaozhao Street, Xiuzhou District, liaxing City, Zhejiang Province, China Evaluation
ii%i/ Post Code: 314000 HLGRIGH/ Tel8FAX: 057382798882 L. Bt R ET#2 IEH] STC(1000W/m’, 25°C) 4 fF F. The test results are revised to STC
FIAL/ Websi te: waw. oge. org. en WP/ Bnail wuhl@cge. org. cn (1000W/u’, 25°C) conditions.
K 2. A FIE T et (i FIB SO R AR T AT 2, MO et (ERIB RO
R K 0 A R 4L IET HEF TS . When testing the front power of the module, use an anti-
omar freflective black cloth to cover the back of the module; when testing the power of the
back of the module, use an anti-reflective black cloth to cover the front of the
® LW & | module.

» -40°Cloading test from the certifaction
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| Avantaj 8: Fotovoltaik modullerin maliyetini azaltir.

A, B REREAE

2.5
BE 3 qmm ——
o 4 EVAE] AR
2.0mm (GFRP) 5.9k 1eE \
1._5_{_1_.4/1.3/1.2mm (A1) (24850%)
ER/AE 6.tk / \
W 7 EvAR R —"/ \
Cerceve fiyat endeksi Kesit alani 8.5 1R +
0 B4R Va g\

Fotovoltaik (PV) modil malzeme
bilesiminin perspektif goérinimi.

o EEMELOAE

1990 2000 2010 2020 2030 2040

Kompozit cerceve, duvar kalinhigini azaltmadan aliminyum ¢erceveye kiyasla maliyeti
azaltabilir.
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Non-silicon cost share of PV modules

y i‘
4 -
& N\
\
N )
% \
- R
S0
“
A\
\%\

m Cell 46.48%

B Aluminium frame 14.31%

m EVA 10.67%

Glass 14.14%

= Backplane 4.92%

B |nterconnection strip

3.79%

W Junction box 2.98%

H Silica gel 1.21%

m Packages 1.50%

www.worldlight.cn

L_J

Frame share the cost is about 13%, being already the first raw material;
The price of AL is increasing, and in the future it will not go down because
of the dual carbon target.

® Some customers want to reduce the wall thickness of AL frame because it

is a big risk for loading.
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Worldlight'in temel teknik ustlnlikleri.
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| Temel Teknoloji 1: Ozel tasarlanmis kompozit kdse baglantisi.

Avantajlar

* Geleneksel aliiminyum kose baglantisi asit, alkali ve tuz spreyi korozyonuna karsi
direncli degildir.

*  Kompozit kose baglantisi, kompozit cerceve ile daha iyi uyum saglar, daha yiiksek
cekme kuvvetine dayanabilir, daha stabil baglanti saglar.

* Kose baglantisi termal genlesme katsayisi, cerceveninkine uygundur.

* Cerceveyi hizli ve zarar vermeden sokebilir.
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| Temel Teknoloji 2: Ozel olarak tasarlanmis montaj yontemi -Tip C baglanti parcasi (6zel alanlar icin kullanilir,
ornegin deniz lizerinden ve/veya yogun riizgar altinda calisna santraller gibi).

CType
structure

ra
s

Tip C Baglantisi cift
fonksiyonludur,

hem blok hem de civata
montaji icin kullanilir.

Montaj
talimati

Fixed point

Laminate
A A A

f Negative
pressure

Negatif
Basing
Altinda

www.worldlight.cn 00
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| Temel Teknoloji 3 : 6zel kaplama formdilii

Renk Degisimi / AE data Parlaklik koruma orani / AGL
5,00 110,00%
4,50
0,
4,00 100.00% O —
3,50 90,00%
3,00
2,50 80,00%
2,00
70,00%
1,50
1,00 60,00%
0,50
0,00 50,00%
2000h 3000h 4000h 5000h 6000h 1000h 2000h 3000h 4000h 5000h 6000h

STANDART STANDART ——
PU KAPLAMA PU KAPLAMA

® QUVA deneysel kosullari: UV340 1sik kaynagl, 8 saat aydinlatma, siyah tahta sicaklhigi 60°C, 0.25 saat sprey, 3.75 saat yogunlasma, siyah tahta sicakhgi 50°C,
Isinim siddeti 0.89W/m?
® Rayl tagimacilik endustrisinin hesaplama verilerine gore, dis mekan 15 yil = QUVA 4000 saat.
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