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General characteristic values

Main properties of soda-lime silicate glass

Characteristic Symbol Numerical value and unit

Density (at 18 °C) p 2,500 kg/m? diiaaid ()9
Hardness (Knoop) HK; 100 6 GPa

Young's modulus (modulus of elasticity) F 7%x10"Pa

Modulus of rigidity G 2,92 x 10" Pa

Poisson’s ratio I 0.2

Characteristic bending strength f 45x 106 Pa

Specific heat capacity C 0.72x10%J/ (kg.K)

e clfcent o rearewansen |

Resistance to temperature differential 10K

and sudden temperature change

Thermal conductivity ) 1 WAmK) > colas oo
Mean refractive index to visible radiation \ .

(380nm to 780nm)

M temperature = 1,550 °C

Glass transition temperature =630 °C Ainasds § yaass (glod
Light transmission (clear float 4mm) T, 90% il 9 )= sl aalgo
Solar factor (clear float 4mm) g 87% 9 E9 4 diumlg) 1 ddinaids
Normal emissivity : 0.89 (i il
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Cylinder or broad glass.
Crown glass.

Plate glass.

Drawn sheet glass.

Rolled 8|ass

> o s W N e

Float 8|ass
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Rolling process flow:

Batching—> Melting—> Rolling & forming—> Annealing—> Cooling—>
Cutting—> Taking out—> Packaging

I Lo | A
1 t O L1

a b c d e

1900 C (Lo ;3 wlio 8,95 ;3 pls Slgo jl (Sbglixe 39,9 (a
Ueduire (gl Caoliud b diiudd (6315 JSib 9 1 e (pslo duinasd (g aad e j9uc (b
Yoo C a3 900 C ;I ddinsids (glod (553,35 LS (C
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i 1591y 9 (5 15,1 (e
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Float Glass process flow :

Melting and refining—> Float bath— Coating—> Annealing—>
Inspection— Cutting to order

1. Batch House 2. Furnace 3. Molten Tin 4. Annealing 5. Cutting 6. Despatch
The raw Float glass manufacture consists of Float Bath Chamber The continuous The packs or
materials are three main stages: Liquid glass is floated On leaving the Bath cold glass ribbon is tases of glass
weighed, mixed . Mali . - onio the maltan tin at of molten tin, the now autamatically are then loaded
and charged 100g, Ynen, Che o e s approximately 1000°C neww rigid glass ribbon cut into sheets and onto trucks or
, became moken at a temparature - : : :
into the fumace of around 1550°C forming a ribbon. passes through a stacked into packs into open top
automatically _ ’ Since the glass is highly cooling turnel of cases ready for containars and
andwatersdto  ® Refinement, when the molten P p— ealled a ler”. despatch. delivered to tha
prevent particles glass is homogenised and gas with Ihl.:'. very fluid molten The temperature of CUSIME.
of the vanous bubhbles are removed. y ; - the glass is gradually
. tin, producing a perfecthy

separating and molten glass is cooled to a paint The thickness of the glass 0 Z50°C.
producing dust. where i1s visoosity is suitabla for is controlled by increasing The glass is further

drawing into the tin float bath, or reducing the rate at eonled in controlled

which it spreads. conditions.
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A QUALITY IS NOT ACCIDENTAL | o

It is always the result of careful thought
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Types of Normal or Float Glass

Clear Glass / wola s B—
Extra Clear Glass / Wb s ddadd ——

Tinted Glass / ;55 diis

Patterned Glass or / I 2 ,b diuis
Textured Glass

Wired Glass / jl> (yixo ddixuis —
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Types of High Performance Glass

Solar Control Glass
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--------------------------------------------------------------------------

' Longwave
*,* IR >2500nm
*

*

. Ordinary clear 0.84

L
- ‘$ - G
: Sungate® 500 0.20

EXT.

Low-emissivity coating: . T ’
Vocuum CoRtings o 351005004
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SOLAR
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Low-E Coating (see Inset) ———4

(Coated Glass) jI5 g5 duinadis
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TRIPLE SILVER LOW-E COATING

TOTAL THICKNESS: 225-250 nm

SOLAR
HEAT

1-4nm  MOX Dielectric Protective layer
20-40nm MOX Dielectric Top Coat
5-6nm  MOX Dielectric

1-2nm  M-OX Protective layer
1015nm  Sjlver

65-900nm MOX Dielectric

1-2nm  M-OX Protective layer
10-12nm  Sijlver

65-900nm MOX Dielectric

1-2nm  M-OX Protective layer
10-12nm  Silver

20-30nm MOX Dielectric Base Coat

VISIBLE
LIGHT

Air Space

RADIANT

Glass ——e / HEAT
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Low-emissive Cold-climate low-e High-reflective
configuration coated WindOWS configuration
_ . b _: _
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[ | [ |
[ |
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[ | |
1 1
| | [ |
[ | [ |
[ 1
1 1
lL 1
| | [ |
i 1
| ' | In ||
Cold Warm Cold Warm
Hot-climate coated windows
Absorptive longwave conversion Solar direct reflection
1 ] Or [ T ] Or ] ]
c.| |t ; d. * *
1 1
[ | [ |
<N e | NNy i
: "JI'L‘
|
| (]
[ | | |
] "J\p i
[ | [ |
[ | |
1 N
1 1
| | [ |
| | [ |
[ 1
10 — jimaaaa] | | — L___I= — | |
I Hot Cool Hot Cool Warm Cool Warm Cool
<N Long-wavelength [R mmmmm=  Cold-climate low-e coating
Solar near IR monminnn Hot-climate solar near IR reflective coating
- Solar near IR absorber (longwave convertor) % Second pane optional in principle
Figure 8. Low emittance coatings for radiative energy trapping or rejection.
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Double-Glazed Triple-Glazed
Monolithic Glass Insulating Glass Unit Insulating Glass Unit Laminated Glass
1 2 1 2 3 4 1 2 3 4 5 6 123 4
- - e e
Exterior || Interior Exterior Interior Exterior Interior Exterior || L Interior
|G Unit IG Unit IG Unit
Laminated Inboard Laminated Outboard Laminated Inboard/Outboard
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- e e e e e e e e

Exterior | Interior Exterior || Interior Exterior [ _H_ || Interior
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(Coated Glass) jls <595 duinai

wSsil @gbomdﬁg#

Conventional heat insulation film
Low-E glass

Heat-ray
retro-reflective film
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59*“’

F il (59) 2 Y ol RHHS lp lize glo G,

weS 3, L Pyrolytically (g,
weS wdlw L) Vacuum coater (i,

2515 (g5l pRolS y (g )56 Hard Coat 95 51 il 4 Soft Coat g5 Low-E glo wgS
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(Coated Glass) jI5 g5 duinadis

Pyrolithic Coating
(On Line)

LowE + Reflective
[ Low'E ] [%Iar ControJ [Solar oontroJ

® Pyrolitic / Online process ® Magnetron / Offline process
®High Temp. Process ® Vacuum — deposit
<> High Durability & Scratch Resistance -> Custom coatings benefit
® Combination with various tinted glass
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(Coated Glass) jI5 g5 duinadis

oS 3)lo by,

3ohd s )d 9 (5o AL b AW JawS @5 Rg) pb @ o5 gy 2!

Cawwl

15 (VL plg> 9 6393 o/10 yj diadd JuwS )laio Jgazo job 4

Furnace

Loading

1580°C 1100°C 600°C
k***) Sn,O:F - layer
{ m Quality
Mixing & ogogogooo U_J [MYAYA L“JL J Control

weighting
of raw materials N———

Automatic

) . cutiing,
Melting of Float/Tin Annealing Storage ...

raw materials Bath Lehr

Schematic of a float bath production line showing one possible online
coating reactor used to deposit fluorine-doped tin oxide.
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(Coated Glass) jI5 g5 duinadis

95 b oy,

el jl Geg 9 o Bl 5 T JawS @S (hg) pU @ &S Gy ol
O adids )85 3)90 B (59) 2 (38 SiU @Y S GBI b ddad ik
Al (50 )L Cle gy yols o jd a5 3L (50 S baslyd ) saub 631>

9 yig2 Uil J)iiS g 039 o/oF 135 gy (Rl ) wiaid JauwS jladie Joeme job 4y -
)1 Ji8 (h9) 4 s (53 Gamwlio (Sl 3)Sac

MSVD PROCESS

MSVD : Magnetic Sputtered Vacume
Deposition

- (2) Sputter Chamber .

@ i Vacuum Pumps @

g crame crame 20990 @ @ -
ol Jol [l o
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(Coated Glass) jls <595 duinai

G

GUARDIAN
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(Coated Glass) jls <595 duinai

aidld Al 6,3V CardsS diiiaid (SSail 9 ()l Olatine «gS Cadlw (yivg) jI o3l by

U-Value (W/m2.K)

1.9

1.2

2.7

1.5

Energy Reflection (%)

Solar Factor (%) | #£-1V-F aduis )lislw
36 sunergy
28 Stopray
31 Stopsol
62 Low-E
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Types of Processed Glass

Tempered Glass or /< gSuw ddivds
. | Toughened Glass

Heat /<u)9Sw daus diinads

Strengthened Glass
Laminated Glass /oad caiad) ddaadd ——
Insulated Glass Units /o)la>gs adiads ——
Bending Glass /3 ddixuis —

Reflective /gl aul b )15 (wlssil ddud

Glass or Mirror Glass

Ceramic Printed /,ls ol> ddud

Glass

Lacquered Glass /55, wls ddadd —

Frosted Glass /63 <lo adids —
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FLOAT GLASS

(Annealed Glass) LT (gl duiauis

o3l i | s Ml 095 | 20y s -

Gy oS g wps (Plie )3 b Coglio -
l:.“ R i.’. ).l ) . :.).) k:)' l O

inadd (45395 Jlaisl pac

HEAT.STRENGTHENED GLASS (Heat Strengthened Glass) &J“)giw doad (gl duiauw

63w diian ply 93 ()l (IS g b il ) Cuoglie -
)b Jlash jI g 2L Candbsiw 9 (5)5 Ehow iy sl Glilee plil -
| .'.“ R i:. ).l U-U-). . :.).) C)l ! O

diads S395 oS Jlais! -
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(Toughened Glass / Fully Tempered Glass) < ;95w plas (gl i

Ca)95un dad dainid 32lyy 93 9 03Lw ddiid pl )le2 )l YIS 9 wpb plp > Caoglio
Oyl Jlacl 51 G 1L Cuwnlydiw 9 (5)8 2hgw oy o Oldac pll
K 4 BN i S ).I (JJ;:)U .\).D)IN ‘ C)l l .

AMMEALED GLASS TEMPERED GLASS

Uniform Tension/Zompression
|

HEAT STRENGTHEMED GLASS 7

Moderate TensionfCompression A

EC 5500+ pai SC 35IIIII| 7500 p3| — . o -
DV N S e Nie

| R 4 '0 X

TEMPERED GLASS
Extreme TensioniCompression
EC 9700+ p=i 10 IIIIIIIII+ Rz 5
21 ) ) ) el {04 C

TENSIONICOMPRESSION WITHIN GLASS

EC = Edge Compressian
8C = Surface Compression

.

b= )95 — 1 it (gjlw adw by aygSuw 3iy9
3 baoadd 95w — bw‘s)humbw)gﬁnwl)s
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(Spontaneous Breakage) W duixai (4xS395

L iy 5> Baac CunSud - CaygSun dwgy plBim 5> diiuis dilgl dlge )3 3990 Judlguw- S 63le (sazx> blwul Lol Jubs -
Cay g5

(LHh= sl Ginis Joles) (loj a5 b dddd (4dS395 30> oS -

Mg S 03l yguis 1 (sl > adid (5S395 (51 Wlayy (5951 -

il (5395 51 (54U CanSid wlblao (oS g (Heat Soak) Sow caud Cams -
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SentryGlas® ionoplast 4V )lwe -V

(Laminated Glass) o3 cuina) (gl dainads

QY gle diz b SO jleslaiwl b S35 b ddud 3z b 93 wuS)s -
R3S @) CoyoSan plad g CayygSa day @ik dinib Jlasl Sl -

SRS 5| REIRY-W-JEN RIS

o Y Hle g )l -
& Y e ol g )b « Sy £ -

Caxina) dadaais 5O W 43 (o Lol €yl

PVB (polyvinyl butyral) &4V e -¥  EVA(Ethylene-Vinyl Acetate) &3V )l -\

Glass

PVB-foil

Glass

]

y

displacement [mm)]

0.8
+ PVB
u SGP
06 » EVA
0.4 /
0.2
0 T T T T 1
0 300 600 900 1200 1500 1800

time [s]

PVB @1V &) Caw (gyiuin (5 Caoglio plp O g yibw (sizuw ply Yoo Cawlygigy 4V -
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QY Hleo bwgd ,diab 4 0o I Jol> (g5l 0l -

sl CaannSd 1 3=y )0yl 5> Canglie -

QY Hle @ 01 3y (gl ddid S 3iumz Jud O adbud Holoe L1 S0 Cowl jl cuilas -
i 9 PVB Y glwe (Sxismz e 4y Sadb &lygw 9 GH plp > o )il (5392 pglie -
Oli>w 4 (639)9 (slae azgs B oS -

-9 g@B39)8 5Ll )US (sleslatimln )3 o3laiwl (J1S -

Jye> UV amil 3uo)d 99 393> i -

Saibygi> o amibl il )3 .. 9 oo siyd 35la laisbo 515 E3lg) cakiSlona -

' =7 Shock Absorption, Protect
g your screen well
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Glass Delamination) ddicud ydub el

tAa () diaald Slol Je
Cuzal QY )3 Ol ab g "

il Gl Caunz ()9zxad 61395 dlgo Wygloo jd A (5)5,)8 =
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ANNEALED

(Annealed Glass) LT duiuis
(Heat Strengthened Glass) < ,gSw das dubuis
(Fully Tempered Glass) < ;95w pleas dairads

(Laminated Glass) cuaiae) duiiads

LAMINATED

HEAT-STRENGTHENED

TEMPERED

G

GUARDIAN
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(Insulated Glass Units)

> Double glazing (always between 1 and 4) o)Az dw by 93 -

 8)laz ¢yalo ywgaso 55 -
M] M] :U]] i l-
EXT - 3 INT

#1 #2 83 # #1 #2 #3 d.ﬁy ‘S)|93 -
> Triple glazing (always between 1 and 6é) duisaddy (990l y13 (95w s -

EXT INT
#1 #2 81 34 ¥ #1 2 #3 B4 #5 #4

Air or gas

wels Wi L lge
(0s5)1)

Spacer

1 pguirogl]
Opening 'Jl’o I 91.
Bu‘q,rl () X3 l)

] gl ddadi

Dessiccating agent
Sealing )*S D) >
compound

4ol

XXX, ) (J.QSS:‘ )

9.0,0,0.0,0,0.C
[+++++++
0,0,0/0/0.0/00

.0.0.0.0.000

&

4)9.)') (ST T~

(380 1)

Cugh) 3l dlge

a1 ] | |
3
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diiaadd calizo (gl (gl U-Value yljao

EXTERNAL INTERNAL
7 \L:_‘_‘ I l . l/ \E_
é—;v 17'30C 18-5°C E
§12.8°C 3
._ - (200)
Planibel  Traditional IGU with Triple glazing with |
IGU iplus Top 1.1
4 mm 4-12-4 mm 4-15ar-4 mm 4-15ar-4-15ar-4 mm
U,=5.8 U, =29 U, =11 U, =06
Warm-Edge
Metal Spacer Spacer
F r
More Heat Less Heat
Flow Flow
T Heat Transfer = Heat Transfer
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-6
>

. . ”J9| .
@ Convection
B Conduction
U=.35 U=.26 U=.28 BRadiation
100% -
90% -

Percent Heat Transfer

40% A
30%
20%
10% -
0%
5007
Argon Gas Space Width

Percent Heat Transfer From Radiation, Conduction, and Convection
Double Glazed Unit w/one lite of low-e glass and argon gas fill

o3z iz b 95 (gl didsdd (ylao 55

lil »o (g5l S35 (yljae 9 (a0 U o5
I_ _______
Name Formula Moelecular Specific Boiling | Conductivity
Weight Gravity Point °F
1
Air O.N, 28.96 1.00 isae | 0150
Argon Ar 39.95 1.38 —302.6° : 0100
Krypton Kr 83.8 2.89 —244.0° | 0053
|
Xenon Xe 131.3 4.61 —162.6° 1 0032
|
Carbon Dioxide CO, 44 .01 1.52 —108.4° | 0092

(33l 5o 093205 9 95T g el ddiaids E93 3l 5 B (32553, 52)

hir spaces filled with
either Argon Gas,
Krypton Gas or ablend. D

Gas Fill Type | Optimum Gas U-value at
Space Width | Optimum Gas
(inches) Space Width
(btu/hr-ft-°F)
Air 1/2 (.500) 31
Argon 7/16 (438) .26
Krypton 5/16 (.313) .23

U-Value (Btu/hr-sq.ft.-°F

‘—Air — \rgon S nton

N

3

N

‘\‘-

2

063 125 188 250 313 375 437 500 562 625 687

Gas Space, Inches
(WINDOW 4.0, Ti = 70°F, To = 0°F)
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Glass

Secondary Sealant

Molecular Sieves

Aluminium Spacer Bar
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Dots Holes Lines

1/8" Dots on 1/4" Centers 1/8" Holes on 1/4" Centers 1/8" Lines on 1/4" Centers

(40% Coverage) (60% Coverage) (50% Coverage)

N N N

FF2Eete
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o> diiuid (91,9 (70908 Jolpo

urface Assembly
preparation Glass i PVB | Glass

Loading

W

Autoclave Unloading De-airing / Edge sealing

Float glass - Patterned rolled glass - Wired glass -

Base products . .
I P Polished wired glass

Primary  |Low-e coated glass - Surface-treated glass (etched,
processing | sandblasted, etc.)

Processed Tempered glass - Heat-strengthened glass - Laminated
products Secondary |glass - Enameled and silk-screen printed glass -
processing | Bent glass - Mirror glass - Insulating glass -

Spandrel glass
[A)| @P 9 Ojlu! ‘szlu))w ‘LS)IA” .)QS) L LS L,.oa;a'a.’i)li,,m
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ddiaun dlg3 (o> Cudgado *
pro U.‘ﬁho Poo*Foo : '":“'»’«)95"" Aiaads -
)J“ﬂw"sl‘uWo*Voo : %Ajw -
yio (SOlw PYo*Foo sasiaal %)9& A -
)0 L,ﬁl.w YDo*Foo :&ﬂlﬁé )6 039) l,\ CAJ“)SSM) O)‘A?}) w -
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Personal notes:

Ol - Jlo ol LB by (s (6399 9 9,992 oliialas Cadu

Stratobel 88.4 (8 mm Planibel Clearvision + 1.52 mm clear PVB + 8 mm Stopray Smart 51/33
pos.2 (not standard in catalogue)) - 16 mm Argon 90% - Stratobel 12 12.4 (12 mm Planibel
Clearvision + 1.52 mm clear PVB + 12 mm Planibel Clearvision)

IG (Insulated Glass) sjlieg @il (s 4.3 — Entrances North Facade | Jad (sl (sbn (s39y9 (sl dind a0t plio g pdlias colasoiia

012 cyals s

ilas Clasia

AGC Glass Company

10 mm Planibel Clearvision -3 28 Jul 5 iailie 10 5 45

FT (Heat Toughened) < slaa oo pli g 4505

Kinlong Company

Alu Sleeve For IGU - <5, b Jrip Cras Lol et s grina gl sl

Stanless Steel - 315 ws ¥ Ring Spacer - 43ls anal

Molecular Sieve Molver - p55383 5§ (gla o 300 bass Ju e sl J 55050

Kuraray Company - 1.52 mm Extra St Clear PVB - p slas jlew g 8 5 s e du
uraray Lompany mm Extrd >trong et S gt s ditna Gy PVB {Polyvinyl butyral) U e
Trosifol Jhalia 1,52 cuadiiz bicilas Outboard 5 s)la>
10 mm Stopray Smart 51/33 Gray Silver -5 <) 5 jiaba 10 ¢ 45 ]
AGC Glass Compan FT (Heat Toughened) < gse s gla o 4515
pany gl o @i g fufla 5 5133 aiadi ( 8 }s
Ensinger Company i la 16 2= b Thermix® TX.N® plus Warm Fdge Spacer- a8 4 sl
Spacer - juul

Fenzi Company MGMO1 - BA Sized Molecular sieve - s23 Ju_g s J S5 Desiccant - 5 523 ML{"-“’L“‘:Y
idboard
Lot 35310 5 0 S8 2em 52 00 S REFE Gas- ¥
Fenzi Company butyl - s el b 4505 e s Sealant - 55,5
Dow Corning Company Dow Corning® 3363 s o 4 g 4 S e
AGC Glass Company 10 mm Planibel Clearvision -3 28 Jusly o jialie 10 ¢ 400 FT {Heat Toughened) <ue jie 5 gl 5 450
I{uram:rgx;.nir;pluany i 1.52mm Extra Stronﬁa;.ggﬁiféﬁ 3 diip ditas b PVB (Polyvinyl butyral) 4t pha Inboard 1ibale
AGC Glass Company 10 mm Planibel Clearvision =g 58 Juily o ielie 10 (¢ 453 FT {Heat Toughened) <ue jae 5 gl 5 450
ENERGY PROPERTIES EN 410 IS0 9050
Solar factor - g (%) 29 28
Energy Reflection - pe (%) 23 22
Direct Energy Transmission - e (%) 26 24
Solar abs. Glass 1 - ae (%) 50 52
Solar abs. Glass 2 - ae (%) 1 2
Total Energy absorption - ae (%) 51 54
Shading coefficient-SC 0.33 0.32
UV Transmission - UV (%) 0
Selectivity 1.69 1.69
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O3 els (6151 22

ﬂ — 158
clastd Planbel ClearVision Bmrm wiah gyl giiaglis Addgi

*\ dil.‘l

trtttizeg 155 U azis

sikasil i ga g

a9 nigaits U oyl IS

06 R20 atam PYY aup

T . fiﬂﬂnﬂimﬂn}umnﬁmmﬁhdﬂu
/i iy SigTS gl

Sunergy Clear Gmm la cfitw eiiagdis vuiyh

LN

\

|

| |
B

g THERMAL PROPERTIES (EN 873)

B e 5 & >

Flonibel Gray Grmm wiess b gil giiales b ais

Ug-Value - W/(m=.K)

o
ENERGY PROPERTIES EN 410 IS0 8050
Solar factor - g (%) 28 28
Energy Reflection - pe (%) 6 6
V Direct Energy Transmission - Te (%) 21 20
Solar abs. Glass 1-ae (%) 71 72
Solar abs. Glass 2 - ae (%) 2 2
- Total Energy absorption - ae (%) 73 74
Shading coefficient - SC 0.32 0.32

UV Transmission - UV (%) 0
Selectivity 1.04 1.04

OTHER PROPERTIES

Resistance to fire - EN 13501-2 NPD
Reaction to fire - EN 13501-1 NPD
EN 673 Bullet Resistance - EN 1083 NPD
| 1.7 Burglar Resistance - EN 356 P3A - P4A
Pandiliim badv imnact rasistanc~a - FN 12R800 1R1 / NPD

IG (Insulated Glass) ool ojlazgs Gile g a2,s - ndSolanas il g Jlg 75 gl = (el 3 S5, ool Clamsls o lal s Jly 13 8 glad sl azd ali pilia g mllan chaseza

0assf als w15 P L) R s
AGC Glass Company # mm Planibel Gray - o255 Lol g malaf caz,. HS (Heat Strengthed) Lo,% | sad pylic Cli 5 a2,z
Kuraray Company - Trosifol S s VY culis 4 logan. Trosifol BG Ry. ilis PVB &Y 50 PVE (Polyvinyl butyraly | 4 e Outboard =I5 ol
AGC Glass Company £ mm Sunergy clear posy - as g3l 5malaF gaz d HS (Heat Strengthed) Lo,& |y sl pglic Sli g a2, 2
Roltech Chromatech ultra ... Warm Edge Spacer - p,¢ a .l Spacer - ;...
Molecular Sieve Molver MGM +1 - 8A - 55018 sjlail L sn Jlye sl R s -
FenziC ompany s ale sl s Jook ista S5 Molecular sieve - 1:55. 1,2 oF
Seed Desiccant e o5 Y
- (PR T g I L W V. B g oe%l 5 Gas - ;15 Midboard
FenziCompany butyl - Lsa OO | T U0 DU S
- Sealant - ;.
Sika Seal Company 5= 38 ez Sika Seal 1G va HM + Al gad Seflw o
AGC Glass Company 4 mm Planibel Clearvision -Gl L Lib 52ala b 5 as FT Fully Tempered) coglia , cight 5 4zt Inboard sl o lax

1

ardly oo el Cnpges 4y et gl g g glily | ow glean b FiT
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5 —sauai j9l_ino . . . . _ .
gy LSl (HiidjS )3 390 Jolge
Double-Glazed Triple-Glazed
Monolithic Glass Insulating Glass Unit Insulating Glass Unit Laminated Glass
12 12 3 4 1 2 3 4 5 6 1 23 4
.. 7 4 \
Exterior | Intedior Exterior | Interior Exterior M N nterioc Extedor | & Interior
IG Unit IG Unit IG Unit
Laminated Inboard Laminated Outboard Laminated Inboard/Outboard
- 3456 1 23 4 5 6 1 23 4 5678
] N A B9 N 21 N
Exterior = WENNNM . Interior Exterior | L WSS | Interior Exterior | &/ mEmmms L Intecior

W ojlas dlass = dinad ) 9 € " badawdll g gdidode (gl Al diwgy Qi £g5 "
o ojlam J51s 55 €95 = ol £ " by Jowg g5 T b dddd gl Y Cols -
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outside

a3 ilsbe Blak 8 mm

o

Two layers of 0.76 mm clear PVB ~ + X\
—

10 mm Sunergy Clear pos.2

1
HT I:

Butyl il

Silica Gel F

Warm Edge Spacer ﬁ; =
o e A
(I 7

Sikaseal IG25Hm+ % L

16 mm Argon 90% ; | /

K ax ) Silysle slak 8 mm : 5

inside

SsilSo T

Ay H LS (S50 dawlo lud)d

dudiais Sl 9353 (S0 v

ce )
Jlopi)s v
t,«.A.lS ‘/
sbwl v

J

\
033) 9 63,0 (S,

3L ,b
Sy )b
G535 &b

AN N NN

&

= )b

A Slsul

*

Wﬂ
myﬁ TA\) )‘Aeij
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. 55 oo
I & A & Gb ““g Gb S a0 d . OS
Glass type Use Characteristic Permissible Global
bending strength siress safety
[N/mm?2] [N/mm?2] factor y
! i
| Tempered float glass 120 50 120/50 = 2.4 |
! 1
Tempered rolled glass 90 37 90/37=24
Enamelled tempered 70 30 70/30=24
float glass
|
iAnnealed glass Overhead glazing 45 kb 45/12 =3.8 :
Vertical glazing 45 18 45/18=2.5 E

Rolled glass Overhead glazing 25 8 25/8=3.1

Vertical glazing 25 10 25/10=2.5
T e e e T
iLaminated safety glass Overhead glazing 45 15 {25)* 45/15 =3.0 E
1
imade from annealed glass Vertical glazing 45 22,5 45/22,5=2.0 i
! |

1

iHeat«strengthened float glass 70 29 70/29 =24 i
R R R R R R R R R R RS, 1
Enamelied heat-strengthened 45 18 45/18=25
float glass

0.4

0.5 0.2

G2> 9 85w (g lyeid ¢ lao 3)S3g) b Lai (pasaii lisew



Qs (> &Y JSib s ) S

O)L)..'> 9.)
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J9 55 (s s JSib yui5 g3

L/40

L/40

O;L/ i...“ /S I::. ““...

L/150

L/100

L/175yieubio Yo by ,

0.4
04
0.35
0.35
0.3
:0.3
=1 0.25
0.25
0.2
0.2
& 0.15
015
0.1
0.1
002 0.05
0 a
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Your composition:

Stratobel 10 8.4 (10 mm Planibel Clearlite + 1.52 mm clear PVB + 8 mm Stopray Smart 30/20 :
pos.2) - 16 mm Argon 90% - 6 mm Planibel Clearlite S — )b_, 5)9‘0 AL ) ““>Llw

Personal notes:

ENERGY

Solar factor P e n
Reflection = St disdonio LI Ak S & . &

: ENERGY PROPERTIES EN 410 1SO 9050
Solar tactor - g 14 | :

E erqay Reflectior pe ( 20
: Direct Energy Transmission - 1e (%) 14
: Solar abs. Glass 1 - ae | 68
o ir abs 51ass . ae | 1
) 6f

12600 1B1/ NPD

ACOUSTIC PROPERTIES

Direct airborne sound insulation - dB

U_Va | ue THICKNESS AND WEIGHT

Nominal thickness (mm)
\A " ka/n \

OTHER PROPERTIES
Resistance to fire - EN 13501- NPD
O Reaction to fire - EN 13501-1 NPD
i THERMAL PROPERTIES (EN 673) EN673 | Bullet Resistance - EN 1063 NPD
f Ug-Value - W/(m?.K) 1.1 i Burglar Resistance - EN 35 P3A - P4A
I g Pendulum body impact re a ¢
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213.05
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