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NORTHGLASS Northiass

Founded in: 1995
Production base : Luoyang, Beijing, Shanghai, Tianjin,

with a factory area of 1.12 million square meters and 2200 employees

Main products: Glass machine builder & Glass processing

Product sales to: over 110 countries and regions
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CO-INNOVATION PUSH THE ENVELOPE @m
TO NEW HEIGHTS

Northglass has worked with many world-renowned and quality-demanding architects to create
landmarks all over the world - the list includes:
Architect - Projects

Foster+Partner ... . many many Apple Stores, Apple Head Quarter

Mobility Pavilion for EXPO 2020, National Bank of Kuwait

Pelli Clarke Pelli Architects Tokyo Azabudai Toranomon, Beijing Taking
Snohetta & Blight Rayner 7T New Performing Arts Centre in Brisbane
Snghetta T Beijing Library

SOM T Guangzhou Chamber or Commerce 22.5m glass
SLH T Shanghai Pudong East Library

KPE ~—~ T Abu Dhabi International Airport

Gensler T Shanghai Center



COLLABORATING WITH APPLE TO PUSH THE
ENVELOPE

Supplied glass to almost one hundred Apple Stores all over the world

As well as the Apple World Head Quarter in Cupertino, California - some hi-lighted:

- 2008 Beijing Sanlitun, the first Apple Store in China with 8m flat glass

- 2009 Shanghai IFC, the first time to use curved tempered glass with 12.6m
- 2011 Hong Kong Causeway Bay, the biggest flat facade glass with 16.5m
- 2013 Apple World Head Quarter in Cupertino, California with 16m size

- 2015 Nanjing IST, the biggest curved facade glass with 14.5m height

- 2016 Dubai mall, 12m curved glass with TNG now single silver Low-E

- 2020 Changsha IFS, the first time to use mirror coating facade glass

- 2022 Beijing New Sanlitun Apple Store

- so far as of today...
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Beijing Sanlitun Apple Store (2008 ~2022)
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Shanghai IFC Design Conception (@hﬁlass
Shanghai Pudong Apple Store Shanghai Pudong Apple Store
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Tianjin NorthGlass Processing Capability

- Coated glass (low iron and standard float glass)
Max. size: 3300x25000mm

- Coated Glass (standard float glass)

Max. size: 4000x25000mm (in 2026 New Factory, triple Low E at
the end of 2026, clear glass)

- Flat tempering (low iron and standard float / uncoated
glass)

Max. size: 3600x18000mm /3300x25000mm
- Flat tempering (coated glass)

Max. size: 3300x24000mm

- Curved tempering (no solar or Low-E coating)
Max. size: 3600x18000mm

- Curved tempering

Max. size: 3300x18000mm

- Curved tempering (double Low-E)

Max. size: 3200x18000mm

- Curved tempering (triple Low-E)

Max. size: 3200x18000mm

- Digital printing

Max. size: 3300x18000mm

- 4SG Spacer- Forever Saving Energy

Max. size: 3300x7000mm

18000

12800

5000




- Frit glass

Laser Jet - Max. size: 3300x18000mm

- Insulating, laminating, heat soak

Max. size: 3600x18000mm
3300x25000mm

- Min radius for curved glass

Min radius: 75mm

Max. size: 392mmx9000mm

Max. size: 392mmx12000mm

- 3D curved glass
Max. size: 3300x12000mm (Max arc rise: 2500mm)

/NG000

gy
3300

Arch Height
450

o000

2400

Arch Height
350

3D CURVED GLASS
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Jumbo Size Glass
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Guangzhou Commercial Center, 23m in Height NorthGiass
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Location: Guangzhou -'China
Client; CCPIT .
Architect: SOM
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Anji Cultural and Art Center, Zhejiang, China NorthGlass

-

Location: Zhejiang - China
Client: Anji Construction Group
Architect: MAD
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Single & 3D Curved Glass



Dubai Apple Store
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Dubai Apple Store Main Build Up

Facade: 12 low iron HS+1.52SGP+10 low iron Single Low-E TNG-E80 HS (#4) +18Ar+12low iron

HS+1.52SGP+12 low iron HS (Curved)

Fin: 5*12 low iron FT&HST+4*1.52SGP

12 low iron HS+1.525GP+10 low iron TNG01-80E-DB HS
(#4) +18Ar+12low iron HS+1.52SGP+12 low iron HS

68.0%

15.0%

13.0%

42.0%

16.0%

0.52

0.45

1.23

5"12 low iron FT&HST+4°1.525GP

82.0%

7.0%

7.0%

57.0%

6.0%

0.66

0.57

417




Palm Flower
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Heignt: 7.om
Arc length:8:3m
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Radius = dimy
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_kl-oCation: Brisbane - Austral
“pClient: QPAV
Architect: Snohetta
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in Miami, America 2,3D Curved Tempj
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‘National Speed Skating Hall a9
(lce Ribbon)




Heat Strengthened Laminated Glass

National Speed Skating Hall
Half C

( lce Ribbon)
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Heat Strengthened Laminated Glass
Half Circle & R = 125mm/175mm
6mm +1.52SGP+6mm, low iron HS
Height 4000mm
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Shenzhen Tengchuang M1 / I
Small Radius \ sxda dmml |l () .
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30,000 glass tubes

L1
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Location: Shenzhen - China
Client: Tencent
Architect: Buro Ole Scheeren
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EXPO 2020 Mobility Pavilion Performance Data

R A PBRRY
23 (ame) Visible IlgI:E Solar < En SHGC U Value
ame #Eit RAZER,,, EN | [WIM-K)JEN
ﬂﬂ.rid ﬁ_ﬂngd
Toi Out In
12mm HS extra clear SunGuard HP Neutral 50/32(#2)+20mm Air
Space+6mm HS low iron+1.52mm PVB+6mm HS low iron 484 25.5 22.0 26.4 34.2 0.36 31.2 14
8mm HS extra clear *:'.nth SunGuard HP Neutral 50/32(#2)+20mm Air 497 26.1 29 5 29.9 38.4 0.37 394 14
Space+8mmHS low iron
8mm FT & HST low iron +1.52mm PVB+8mm FT & HST low iron 88.5 0.8 0.8 77.5 0.7 0.93 - -
8mm HS low iron +1.52mm PVYB+8mm HS extra clear with
SunGuard HP Neutral 50/32(#4)+20mm Argon+8mm HS low iron 488 251 22.4 21.9 33.8 0.35 30.3 11
8mm HS low iron +1.52mm PVB+8mm HS extra clear with
SunGuard HP Neutral 50/32(#4)+20mm Argon+5mm HS low iron 48.3 25.0 22.0 26.3 296 0.34 294 1.0
+1.52mm PVB+5mm HS low iron
8mm HS low iron +1.52mm PVB+8mm HS extra clear with
SunGuard HP Neutral 50/32(#4)+20mm Argon+5mm HS low iron 0.3 24.5 4.7 0.2 33.6 0.31 26.9 1.0
with 100% black frit on surface 5+1.52mm PVB+3mm HS low iron




orthGlass

Lusail Tower Podium glass,Qatar C .
N
- 3D Curved Tempered Glass =

- one corner 400mm rise11m height

Location: Doha - Qatar
Client: Lusail Developm
Architect: Foster + Partners




Lusail Tower Main Build Up

« 8mm low iron FT&HST+1.52PVB+8mm low iron TNG 03-5TND FT&HST (#4)+20AR+8mm low iron
FT&’HST+1.52PVB+8mm low iron FT&HST

« 8mm low iron FT&HST+1.52SGR+8mm low iron TNG 03-51ND FT&HST (#4)+20AR+8mm low iron
FT&’HST+1.52SGR+8mm low iron FT&HST (Curved)

Blow iron +1.52PVB+8low iron TNG03-51MD#4 + 20AR + Blow

46.5% 16.6% 11.9% 21.1% 27.2% 0.25 0.22 1.1
iron+1.52PVB+Blow iron
Blow iron +1.525GR+8low iron TNG03-51MD#4 + 20AR + Blow
45.7% 16.4% 11 8% 20.7% 25.5% 0.25 0.22 11
iron+1.525GR+8low iron




SINGLE & 3D CUR

Lusail Tower Podium glass,Qatar

3D curved with one corner 400mm rise
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Middle East Project
- 3D Curved Tempered Glass
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Curved Tempered Glass

New technology

for the visual reflection and anisotropy




4SG INSULATED GLASS

New Technology
4SG Energy Saving IGU System

TNG: Forever Saving Energy

Kommerling: For Structural Glazing
Max. size : 3300x7000mm



Revolutionary Technology of Insulating Glass @%

4SG




4SG INSULATED GLASS

*: The PumpingiMovement ofilnsulating Glass b m

l'llW'l

555 % %;/Box Spacer Kodispace 4SG



s Main advantage

Gas loss

4SG chemical bonding
to glass and secondary
silicone . So it get the
perfect and longtime
sealing, the leakage
rate for argon is less
than 0.1% per year
while the Traditional
IGU is about 1% per
year.

Performance

The performance can be
increased about 15%
compared with traditional
warm edge IGU. Since the
perfect seal of 4SG and
the thermal conductivity
of 4SG is only 0.25

Guarantee

The flexible edge seal
withstands environmental
loads during the entire
lifetime of the insulating
glass. so that the bonding
between 4SG and glass
surface always strong. The
performance can keep
longer. We can guarantee 25
years while Traditional only
10 years

Delivery time

Since fully automated
application, No spacer
bar bending , No PIB
work . the speed of
delivery time will be 2
times compared the
traditional IGU .
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Flat Glass Flatness & Anisotropy
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New Technology- tempered Flatness

TNG achieved excellent flatness by advanced
advance T-Series furnace which NorthGlass

independently developed and installed

Bow tolerance <0.1%
Roller wave tolerance <0.06/300mm

Flatness -Tempered Glass
Standard Bow Rollerwave
ASTM C1048-18 <0.3%~0.4% < 1.6mm/300mm
GB 15763.2-2005 <0.3% < 0.6mm/300mm
BS EN 12150 -15 <0.3% < 0.3mm/300mm

7 N e

NorthGlass
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Flatness request and visual distortion inspection for flat tempered

glass
Roller wave

* Edge lift

Distortion Kk EN EH#r GB E4r ASTM TNG

Rollerwave| = 0.3 mm/300mm | < 0.6 mm/300mm | < 1.6 mm/300mm | = 0.06 mm/300mm

Edge lift 0.3mm 0.6mm 1.6mm 0.15mm
- e 3 4

1  J%JE Roller wave ) 1

2 LEGH D Edge lift E

- . —
3 S Straight edge
4 Pt PiES Tempered glass H
e} P




. . . . . NorthGIass®
Flatness request and visual distortion inspection for flat tempered (\/

glass
Overall bow
Kkbr EN = [Efr GB FEFr ASTM
< 3.0mm/m < (2.0-5.0)mm/m
1 SESH  Overall bow
2 WorH
3 MMILEES Tempered glass
4 (WorH)/?2
5 (WorH)/4




Flatness request and visual distortion inspection for flat tempered ‘ NorthGiass
glass —

Visual distortion inspection - indoor
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Flatness request and visual distortion inspection for flat tempered NorthGlass
glass —

Visual distortion inspection - outdoor

2021/05/07 18:29

Bad visual distortion Good visual distortion (TNG quality)



Flat tempered glass anisotropy control and inspection ‘ l\VcDﬂrGIass®

Normal inspection method: inspect the tempered glass anisotropy by human eyes or polarized
glasses under certain saturated light conditions.

/ 2021/09/02 14:42

B
—

Bad Anisotropy Good visual distortion (TNG quality)



Distortion Scanner and Anisotropy Scanner 7N o

- NorthGlass

LineScANNER
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Tempered glass distortion inspection system-Litesentry Osprey 10

The standard inspection method
P Osprey provides Millidiopter (fBHYSE)

. . - Zaly, 2 =
Flat Bottom Gauge Millidiopter 4 i ¢ EE

iS a unit to measure lens power |
f ] inverse focus length | a

measure of optical
Omm [ maghnification
FH et 45 Sk PR | e A B |t Y6 2 TBOR 3R

0.05mm

3 Point Gauge Calculate the Peak Valley data to compliance
with the standards

/\/\/\/\ PV =12mm | 210md
" S~~~ PV=12mm|25md
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Tempered glass anisotropy scanner -Soft solution

AL L 77 B R £ 58 1E S
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Distribution chart

AP S1

w axis: all measured nm values from 0% to 100%

Wave length Level
0™40nmm ﬁ':ﬁjm
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>80nm A
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Criterion
Thickness Conclusion
95% Area of panel
SmmBmm =50 nm good
8mmi10mm <80 nm good
12mmi15mm =100 nm good
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Tempered glass anisotropy scanner -Soft solution ®
NorthGlass
The anisotropy quality is shown through numerical values and scanned images. =
Each tempered glass has its own ID number to truly achieve the quality of the product traceability.

inescanner 1D:
jhatch number:

ateftime:

inascanner 1D

patch number:

datestime:

Operator:
Datch size:

glass sizes:

perator:
plass sizes: 7.6m*
cod capacty cod copachy ——
1

! number:
glass number: plass numbe

Bad Good (TNG quality)
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Curved Glass Inspection



Curved tempered glass arc accuracy, twist and height edge bending accuracy

* Shape accuracy

Ex#r EN [H#r GB *¥5 ASTM TNG
T=12mm 3.2mm
T<10mm | 2/3T X= 2438
T= 12mm 4 8mm
2438<< X= 3353 4.8mm < 3mm
Tz10mm | 12T T=12mm 4.8mm
X> 3353
T= 12mm 6.4mm
Thickness =T;  X=Girth or Height

1. glass
2. template

3. setting block 1

2

A

NorthGlass
- 4

Method A Method B

Fig.1 Measurement of shape accuracy tolerance



Curved tempered glass arc accuracy, twist and height edge bending accuracy

*Twist
&k EN E#r GB =#r ASTM TNG
Hs< 1200 <2.0mm H=<1829 <1.6mm
G=2438
H= 1500 <2.5mm H>=>1829 =2.4mm
Hs 2000 <23.0mm H=3048 =2.4mm
2438<G=3048
Hs 2400 <<3.5mm H>=>3048 <3.2mm [[JASTM
H= 2400 <<4.0mm _ H<2438 =2.4mm
3048-G=3658
H>=2438 =3.2mm
H=1829 =3.2mm
G>=-3658 H<3048 =4.0mm
=3.2mm
H > 3048 =4.75mm
Thickness =T;  Girth=G; Height=H (mm)

1.glass
2.line
3.setting block

\ =
- Method A Method B

Fig.2 Measurement of maximum twist deviation

A

NorthGlass
-4



Curved tempered glass arc accuracy, twist and height edge bending accuracy

*Height edge bending accuracy

EXtr EN EFr GB %4%r ASTM TNG
Hs 1219 3.2mm
T = 8mm 3.2mm
1219<C Hes 2438
T= 8mm 4.8mm
4mm/m =2.0mm/m
2438 H= 3353 4.8mm
T=12mm 4.8mm
H>3353
T= 12mm 6.4mm

Thickness =T; Height=H (mm)

1.glass
2.line
3.setting block

~

-
N\

Fig.3

Method A Method B

Measurement of maximum cross-curve deviation

A

NorthGlass
-4
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*Curved tempered arc reflection imaging NorthGlass

i
@ "‘u‘: :

Good (TNG quality)



7N ®
NorthGlass
S e®
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Abu Dhabi International Airport Performance Data
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National Bank of Kuwai
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National Bank of Kuwait Performance Data

8 low iron TNG12-325 HS (#2)+1.52PVB+8 clear TNG11-66D
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Louis Vuitton Osaka




JOC-Japan Olympic office Takamatsu Construction Group Toyokaiji in Tokyo



Channel LV Osaka Ginza Gucci
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agawa block 4
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Hongkong Taikoo 2B

Manulife in Canada
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Borosilicate Cast Glass
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Estee Lauder Fountain Water Feature

Single Panel Size

1.3 mx0.7m

NorthGlass Cast Glass Series
Cast Glass Projects
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Thank you for your attention!

Contact person: Nancy Wang

<l ‘ _ Tianjin North Glass Industrial Technical Co., Ltd.
~ Mobile : +86 187 1003 8273

A E-mail : nancy@northglass.com
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