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TO CONVERT INCH-POUND TO METRIC MULTIPLY BY

Inches (in) Millimeters (mm) 25.4

Feet (ft) Meters (m) 0.305

Square inches (in2) Square millimeters (mm 2) 645

Square feet (ft2) Square meters (m2) 0.093

Pounds (lb) Kilograms (kg) 0.453

Pounds force (lbf) Newtons (N) 4.45

Pounds force/in (lbf/in) Newtons/meter (N/m) 175

Pounds force/inch2 (lbf/in 2) Kilopascals (kPa) 6.89

Pounds force/feet2 (lbf/ft 2) Kilopascals (kPa) 0.048

BTU/hr Watts (W) 0.293

BTU/hr/ft 2/¡F W/m 2/¡C 5.678

BTU/hr/ft 2 W/m2 3.15
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5FC�TGQG@JC�B?R?�EGTCL�@CJMU�GLBGA?RC�RFC�?KMSLR�MD�TGQG@JC�JGEFR
RP?LQKGRRCB�?LB�PCDJCARCB�@W�RFC�GLQSJ?RGLE�EJ?QQ�AMLQRPSARGML
PCJ?RGTC�RM�RFC�$*&�4R?LB?PB�0@QCPTCP��5FC�4MJ?P�)C?R�(?GL�

$MCDDGAGCLR��4F?BGLE�$MCDDGAGCLR�?LB�3CJ?RGTC�)C?R�(?GL�B?R?
GLBGA?RC�RFC�?KMSLR�MD�QMJ?P�E?GL�M@R?GLCB�UGRF�RFC�GLQSJ?RGLE
EJ?QQ�AMLQRPSARGML��5FC�JMUCP�RFC�4MJ?P�)C?R�(?GL�$MCDDGAGCLR�
4F?BGLE�$MCDDGAGCLR�?LB�3CJ?RGTC�)C?R�(?GL��RFC�@CRRCP�RFC
NPMBSAR�GQ�?R�PCBSAGLE�QMJ?P�E?GL��PCQSJRGLE�GL�EPC?RCP�QSKKCP
AMKDMPR�?LB�PCBSACB�AMMJGLE�AMQRQ�

IG ConÞ guration 
Outboard Lite / Inboard Lite

Glass Thickness Visible Light Fading

SHGC LSGmm inches Trans. (%) Reß . Out (%) Reß . In (%)
UV Trans. 

(300 to 380 nm)
ISO-CIE Trans. 
(300 to 700 nm)

Clear / Clear
3.0 1/8 82 15 15 58% 75% 0.78 1.05

5.7 1/4 80 15 15 48% 70% 0.72 1.11

Clear / LoŒ-180̈
3.0 1/8 79 15 15 29% 63% 0.69 1.14

5.7 1/4 77 14 15 24% 60% 0.64 1.20

LoŒ�-272̈  / Clear
3.0 1/8 72 11 12 16% 55% 0.41 1.76

5.7 1/4 70 10 11 14% 53% 0.40 1.75

LoŒ�-270̈  / Clear
3.0 1/8 70 12 13 14% 53% 0.37 1.89

5.7 1/4 68 12 12 13% 50% 0.36 1.89

LoŒ�-366̈  / Clear
3.0 1/8 65 11 12   5% 43% 0.27 2.41

5.7 1/4 63 11 11   4% 41% 0.27 2.33

LoŒ3-340ª  / Clear
3.0 1/8 39 11 13 2% 27% 0.18 2.17

5.7 1/4 38 11 13 2% 26% 0.18 2.11

LoŒ-180̈ / LoŒ-i89̈  (#4)
3.0 1/8 77 15 14 27% 61% 0.62 1.24

5.7 1/4 75 15 13 23% 58% 0.58 1.29

LoŒ�-272̈  / LoŒ-i89̈  (#4)
3.0 1/8 70 11 11 16% 53% 0.41 1.71

5.7 1/4 68 10 11 14% 51% 0.39 1.74

LoŒ�-270̈  / LoŒ-i89̈  (#4)
3.0 1/8 69 12 12 14% 51% 0.36 1.92

5.7 1/4 66 12 12 12% 49% 0.35 1.89

LoŒ�-366̈  / LoŒ-i89̈  (#4)
3.0 1/8 63 11 11   5% 41% 0.27 2.33

5.7 1/4 61 10 11  4% 40% 0.26 2.35

LoŒ3-340ª  / LoŒ-i89̈  (#4)
3.0 1/8 38 11 12 2% 26% 0.17 2.24

5.7 1/4 37 11 12 2% 25% 0.17 2.18

Triple-Pane
Clear / Clear / Clear 

3.0 1/8 75 21 21 48% 67% 0.70 1.07

5.7 1/4 72 20 20 37% 62% 0.63 1.14

Triple-Pane
LoŒ-180̈ / Clear / LoŒ-180̈

3.0 1/8 70 20 20 13% 50% 0.56 1.25

5.7 1/4 67 20 20 11% 47% 0.51 1.31

Triple-Pane
LoŒ�-272̈  / Clear / LoŒ-180̈

3.0 1/8 63 15 18   8% 44% 0.37 1.70

5.7 1/4 60 14 17   7% 42% 0.35 1.71

Triple-Pane
LoŒ�-270̈  / Clear / LoŒ-180̈  

3.0 1/8 62 16 19   7% 43% 0.33 1.88

5.7 1/4 59 15 18   6% 41% 0.32 1.84

Triple-Pane
LoŒ�-366̈  / Clear / LoŒ-180̈  

3.0 1/8 57 14 18   2% 36% 0.25 2.28

5.7 1/4 54 14 17   2% 34% 0.24 2.25

Triple-Pane 
LoŒ-180̈ / LoŒ-180̈ / LoŒ-i89̈

3.0 1/8 68 21 19 13% 49% 0.53 1.28

5.7 1/4 65 20 18 10% 46% 0.48 1.35

Triple-Pane
LoŒ�-272̈ / LoŒ-180̈ / LoŒ-i89̈  

3.0 1/8 62 15 16 8% 43% 0.36 1.72

5.7 1/4 59 15 16 6% 41% 0.34 1.74

Triple-Pane
LoŒ�-366̈  / LoŒ-180̈ / LoŒ-i89̈

3.0 1/8 56 14 16 2% 35% 0.24 2.33

5.7 1/4 53 14 16 2% 33% 0.23 2.30
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Nominal 
Airspace

Clear / Clear
BTU/(hr-ft�-¼F)   (W/m�-K)

Clear / LoŒ-180̈
BTU/(hr-ft�-¼F)   (W/m�-K)

LoŒ2-272¨  / Clear, or 
LoŒ2-270¨  / Clear

BTU/(hr-ft�-¼F)   (W/m�-K)
LoŒ3-366¨  / Clear

BTU/(hr-ft�-¼F)   (W/m�-K)
LoŒ3-340ª  / Clear

BTU/(hr-ft�-¼F)   (W/m�-K)

mm inches air air argon air argon air argon air argon

6.5 1/4 0.54 (3.07) 0.40 (2.27) 0.33 (1.87) 0.39 (2.21) 0.32 (1.82) 0.39 (2.21) 0.31 (1.76) 0.39 (2.21) 0.32 (1.82)

8.0 5/16 0.52 (2.95) 0.36 (2.04) 0.29 (1.65) 0.35 (1.99) 0.28 (1.59) 0.34 (1.93) 0.28 (1.59) 0.35 (1.99) 0.28 (1.59)

9.8 3/8 0.50 (2.84) 0.33 (1.87) 0.27 (1.53) 0.31 (1.76) 0.25 (1.42) 0.31 (1.76) 0.25 (1.42) 0.31 (1.76) 0.25 (1.42)

11.5 7/16 0.48 (2.73) 0.31 (1.76) 0.26 (1.48) 0.30 (1.70) 0.25 (1.42) 0.29 (1.65) 0.24 (1.36) 0.29 (1.65) 0.24 (1.36)

13.0 1/2 0.48 (2.73) 0.31 (1.76) 0.26 (1.48) 0.30 (1.70) 0.25 (1.42) 0.29 (1.65) 0.24 (1.36) 0.29 (1.65) 0.25 (1.42)

14.5 9/16 0.48 (2.73) 0.31 (1.76) 0.27 (1.53) 0.30 (1.70) 0.25 (1.42) 0.30 (1.70) 0.25 (1.42) 0.30 (1.70) 0.25 (1.42)

16.0 5/8 0.48 (2.73) 0.32 (1.82) 0.27 (1.53) 0.30 (1.70) 0.26 (1.48) 0.30 (1.70) 0.25 (1.42) 0.30 (1.70) 0.25 (1.42)

17.5 11/16 0.48 (2.73) 0.32 (1.82) 0.27 (1.53) 0.31 (1.76) 0.26 (1.48) 0.30 (1.70) 0.25 (1.42) 0.31 (1.76) 0.26 (1.48)

19.5 3/4 0.49 (2.78) 0.32 (1.82) 0.28 (1.59) 0.31 (1.76) 0.26 (1.48) 0.31 (1.76) 0.26 (1.48) 0.31 (1.76) 0.26 (1.48)
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Classic UV Visible Light Near Infrared (Heat)

300 380 600 700 780 2500

Solar Spectrum in Nanometer (nm) Wavelength
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Nominal 
Airspace

LoŒ-180̈  
LoŒ-i89̈  (#4)

BTU/(hr-ft�-¼F)   (W/m�-K)

LoŒ2-272¨  
LoŒ-i89̈  (#4)

BTU/(hr-ft�-¼F)   (W/m�-K)

LoŒ2-270¨  
LoŒ-i89̈  (#4)

BTU/(hr-ft�-¼F)   (W/m�-K)

LoŒ3-366¨  
LoŒ-i89̈  (#4)

BTU/(hr-ft�-¼F)   (W/m�-K)

LoŒ3-340ª  
LoŒ-i89̈  (#4)

BTU/(hr-ft�-¼F)   (W/m�-K)

mm inches air argon air argon air argon air argon air argon

6.5 1/4 0.31 (1.76) 0.26 (1.48) 0.30 (1.70) 0.26 (1.48) 0.30 (1.70) 0.26 (1.48) 0.30 (1.70) 0.25 (1.42) 0.30 (1.70) 0.25 (1.42)

8.0 5/16 0.28 (1.59) 0.24 (1.36) 0.28 (1.59) 0.23 (1.31) 0.28 (1.59) 0.23 (1.31) 0.27 (1.53) 0.23 (1.31) 0.27 (1.53) 0.23 (1.31)

9.8 3/8 0.26 (1.48) 0.22 (1.25) 0.25 (1.42) 0.21 (1.19) 0.25 (1.42) 0.21 (1.19) 0.25 (1.42) 0.20 (1.14) 0.25 (1.42) 0.21 (1.19)

11.5 7/16 0.24 (1.36) 0.21 (1.19) 0.24 (1.36) 0.20 (1.14) 0.24 (1.36) 0.20 (1.14) 0.23 (1.31) 0.20 (1.14) 0.23 (1.31) 0.20 (1.14)

13.0 1/2 0.24 (1.36) 0.21 (1.19) 0.23 (1.31) 0.20 (1.14) 0.23 (1.31) 0.20 (1.14) 0.23 (1.31) 0.20 (1.14) 0.23 (1.31) 0.20 (1.14)

14.5 9/16 0.24 (1.36) 0.21 (1.19) 0.24 (1.36) 0.20 (1.14) 0.24 (1.36) 0.20 (1.14) 0.23 (1.31) 0.20 (1.14) 0.23 (1.31) 0.20 (1.14)

16.0 5/8 0.25 (1.42) 0.21 (1.19) 0.24 (1.36) 0.21 (1.19) 0.24 (1.36) 0.21 (1.19) 0.23 (1.31) 0.20 (1.14) 0.24 (1.36) 0.20 (1.14)

17.5 11/16 0.25 (1.42) 0.22 (1.25) 0.24 (1.36) 0.21 (1.19) 0.24 (1.36) 0.21 (1.19) 0.24 (1.36) 0.20 (1.14) 0.24 (1.36) 0.21 (1.19)

19.5 3/4 0.25 (1.42) 0.22 (1.25) 0.24 (1.36) 0.21 (1.19) 0.24 (1.36) 0.21 (1.19) 0.24 (1.36) 0.21 (1.19) 0.24 (1.36) 0.21 (1.19)

Nominal
Airspace

Clear / Clear / Clear
BTU/(hr-ft�-¼F)   (W/m�-K)

LoŒ-180̈   
LoŒ-180̈  

BTU/(hr-ft�-¼F)   (W/m�-K)

LoŒ2-272¨   
LoŒ-180̈  

BTU/(hr-ft�-¼F)   (W/m�-K)

LoŒ2-270¨  
LoŒ-180̈  

BTU/(hr-ft�-¼F)   (W/m�-K)

LoŒ3-366¨  
LoŒ-180̈  

BTU/(hr-ft�-¼F)   (W/m�-K)

mm inches air air argon air argon air argon air argon

6.5 1/4 0.37 (2.10) 0.25 (1.42) 0.20 (1.14) 0.25 (1.42) 0.19 (1.08) 0.25 (1.42) 0.19 (1.08) 0.25 (1.42) 0.19 (1.08)

8.0 5/16 0.35 (1.99) 0.22 (1.25) 0.17 (0.97) 0.22 (1.25) 0.17 (0.97) 0.21 (1.19) 0.17 (0.97) 0.21 (1.19) 0.17 (0.97)

9.8 3/8 0.33 (1.87) 0.19 (1.08) 0.15 (0.85) 0.19 (1.08) 0.15 (0.85) 0.19 (1.08) 0.15 (0.85) 0.19 (1.08) 0.14 (0.79)

11.5 7/16 0.32 (1.82) 0.17 (0.97) 0.14 (0.79) 0.17 (0.97) 0.13 (0.74) 0.17 (0.97) 0.13 (0.74) 0.17 (0.97) 0.13 (0.74)

13.0 1/2 0.31 (1.76) 0.16 (0.91) 0.13 (0.74) 0.16 (0.91) 0.13 (0.74) 0.16 (0.91) 0.13 (0.74) 0.16 (0.91) 0.13 (0.74)

Airspace

LoŒ-180̈  
LoŒ-180̈  

LoŒ-i89̈ (#6)
BTU/(hr-ft�-¼F)   (W/m�-K)

LoŒ�-272̈  
LoŒ-180̈  

LoŒ-i89̈  (#6)
BTU/(hr-ft�-¼F)   (W/m�-K)

LoŒ�-366̈  
LoŒ-180̈  

LoŒ-i89̈  (#6)
BTU/(hr-ft�-¼F)   (W/m�-K)

mm inches air argon air argon air argon

6.5 1/4 0.21 (1.19) 0.17 (0.97) 0.21 (1.19) 0.17 (0.97) 0.20 (1.14) 0.16 (0.91)

8.0 5/16 0.18 (1.02) 0.15 (0.85) 0.18 (1.02) 0.15 (0.85) 0.18 (1.02) 0.14 (0.79)

9.8 3/8 0.16 (0.91) 0.13 (0.74) 0.16 (0.91) 0.13 (0.74) 0.16 (0.91) 0.13 (0.74)

11.5 7/16 0.15 (0.85) 0.12 (0.68) 0.15 (0.85) 0.12 (0.68) 0.15 (0.85) 0.12 (0.68)

13.0 1/2 0.14 (0.79) 0.12 (0.68) 0.14 (0.79) 0.11 (0.62) 0.14 (0.79) 0.11 (0.62)
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Spacer Type NFRC U-Factor NFRC CR  Sightline Temp ¡F

Aluminum 0.28 56 30.8

Intercept 0.27 57 32.5

Technoform 0.27 58 33.8

Duraseal 0.27 59 35.1

XL Edgë 0.26 60 35.9

Intercept Ultra 0.26 60 36.2

Endur IG¨ 0.26 61 36.9

Super Spacer Premium Plus 0.26 61 37.7

Duralite 0.25 63 39.0
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Glazing

Class 1 Class 2 Class 3

BTU/(hr-ft�-¼F) (W/m�-K) BTU/(hr-ft�-¼F) (W/m�-K) BTU/(hr-ft�-¼F) (W/m�-K)

Clear / Clear Code Default for Double-Pane & Non-Metal Frame is 0.55 (3.12)

Clear / LoŒ-180̈  0.33 1.87 0.31 1.76 0.29 1.65

LoŒ�-272̈  or 270̈  / Clear 0.32 1.82 0.30 1.70 0.28 1.59

LoŒ�-366̈  / Clear 0.31 1.76 0.29 1.65 0.27 1.53

LoŒ3-340ª  / Clear 0.31 1.76 0.29 1.65 0.27 1.53

LoŒ-180̈ / LoŒ-i89̈  (#4) 0.29 1.65 0.27 1.53 0.25 1.42

LoŒ�-272̈  or 270̈  / LoŒ-i89̈  (#4) 0.29 1.65 0.27 1.53 0.25 1.42

LoŒ�-366̈  / LoŒ-i89̈  (#4) 0.28 1.59 0.26 1.48 0.24 1.36

LoŒ3-340ª  / LoŒ-i89̈  (#4) 0.28 1.59 0.26 1.48 0.24 1.36

Clear / Clear / Clear 0.38 2.16 0.36 2.04 0.34 1.93

LoŒ-180̈ / Clear / LoŒ-180̈ 0.25 1.42 0.23 1.31 0.21 1.19

LoŒ�-272̈  / Clear / LoŒ-180̈ 0.25 1.42 0.23 1.31 0.21 1.19

LoŒ�-270̈  / Clear / LoŒ-180̈ 0.25 1.42 0.23 1.31 0.21 1.19

LoŒ�-366̈  / Clear / LoŒ-180̈ 0.24 1.36 0.22 1.25 0.20 1.14

LoŒ-180̈ / LoŒ-180̈  / LoŒ-i89̈  (#6) 0.24 1.36 0.22 1.25 0.20 1.14

LoŒ�-272̈  / LoŒ-180̈  / LoŒ-i89̈  (#6) 0.24 1.36 0.22 1.25 0.20 1.14

LoŒ�-270̈  / LoŒ-180̈  / LoŒ-i89̈  (#6) 0.24 1.36 0.22 1.25 0.20 1.14

LoŒ�-366̈  / LoŒ-180̈  / LoŒ-i89̈  (#6) 0.24 1.36 0.22 1.25 0.20 1.14
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Insulating Glass Unit

U winter

BTU/(hr-ft 2-¡F)  
(W/m2-K)

Radiative Heat Loss 
BTU/(hr-ft 2)

(W/m2)

Conductive 
Heat Loss 

BTU/(hr-ft 2)
(W/m2)

Total 
Heat Loss 

BTU/(hr-ft 2)
(W/m2)

Clear / Clear 0.48 (2.73) 21 (66) 13 (41) 34 (107)

Clear / LoŒ-180̈  0.26 (1.48) 3 (9) 15 (47) 18 (57)

LoŒ�-272̈  / Clear 0.25 (1.42) 2 (6) 16 (50) 18 (57)

LoŒ�-270̈  / Clear 0.25 (1.42) 2 (6) 16 (50) 18 (57)

LoŒ�-366̈  / Clear 0.24 (1.36) 1 (3) 16 (50) 17 (54)

LoŒ3-340ª  / Clear 0.25 (1.42) 1 (3) 17 (54) 18 (57)

LoŒ-180̈ / LoŒ-i89̈  (#4) 0.21 (1.19) 2 (6) 13 (41) 15 (47)

LoŒ�-272̈  / LoŒ-i89̈  (#4) 0.20 (1.14) 1 (3) 13 (41) 14 (44)

LoŒ�-270̈  / LoŒ-i89̈  (#4) 0.20 (1.14) 1 (3) 13 (41) 14 (44)

LoŒ�-366̈  / LoŒ-i89̈  (#4) 0.20 (1.14) 1 (3) 13 (41) 14 (44)

LoŒ3-340ª  / LoŒ-i89̈  (#4) 0.20 (1.14) 1 (3) 13 (41) 14 (44)

Clear / Clear / Clear 0.35 (1.99) 14 (44) 11 (35) 25 (79)

LoŒ-180̈ / Clear / LoŒ-180̈ 0.17 (0.97) 2 (6) 10 (32) 12 (38)

LoŒ�-272̈  / Clear / LoŒ-180̈ 0.17 (0.97) 1 (3) 11 (35) 12 (38)

LoŒ�-270̈  / Clear / LoŒ-180̈ 0.17 (0.97) 1 (3) 11 (35) 12 (38)

LoŒ�-366̈  / Clear / LoŒ-180̈ 0.17 (0.97) 1 (3) 11 (35) 12 (38)

LoŒ-180̈ / LoŒ-180̈  / LoŒ-i89̈  (#6) 0.15 (0.85) 1 (3) 10 (32) 11 (35)

LoŒ�-272̈  / LoŒ-180̈  / LoŒ-i89̈  (#6) 0.15 (0.85) 1 (3) 10 (32) 11 (35)

LoŒ�-366̈  / LoŒ-180̈  / LoŒ-i89̈  (#6) 0.14 (0.79) 1 (3) 9 (28) 10 (32)
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Insulating Glass Unit

U summer  

BTU/(hr-ft 2)
(W/m2) SHGC

Solar Radiation 
Reß ected 

BTU/(hr-ft 2)
(W/m2)

Solar Radiation 
Transmitted 
BTU/(hr-ft 2)

(W/m2)

Total Energy 
Rejected 

BTU/(hr-ft 2)
(W/m2)

Total Energy 
Gained 

BTU/(hr-ft 2)
(W/m2)

Clear / Clear 0.50 (2.84) 0.78 32 (101) 181 (571) 55 (174) 200 (631)

Clear / LoŒ-180̈  0.23 (1.31) 0.68 52 (164) 149 (470) 79 (249) 172 (543)

LoŒ�-272̈  / Clear 0.22 (1.25) 0.41 87 (274) 94 (297) 146 (461) 105 (331)

LoŒ�-270̈  / Clear 0.22 (1.25) 0.37 97 (306) 84 (265) 157 (495) 94 (297)

LoŒ�-366̈  / Clear 0.21 (1.19) 0.27 109 (344) 62 (196) 181 (571) 70 (221)

LoŒ3-340ª  / Clear 0.21 (1.19) 0.18 99 (312) 35 (110) 203 (640) 48 (151)

LoŒ-180̈ / LoŒ-i89̈  (#4) 0.18 (1.02) 0.62 52 (164) 136 (429) 94 (297) 157 (495)

LoŒ�-272̈  / LoŒ-i89̈  (#4) 0.17 (0.97) 0.40 87 (274) 92 (290) 149 (470) 101 (319)

LoŒ�-270̈  / LoŒ-i89̈  (#4) 0.17 (0.97) 0.36 97 (306) 82 (259) 159 (502) 91 (287)

LoŒ�-366̈  / LoŒ-i89̈  (#4) 0.17 (0.97) 0.27 109 (344) 60 (189) 181 (571) 69 (218)

LoŒ3-340ª  / LoŒ-i89̈  (#4) 0.17 (0.97) 0.17 99 (312) 35 (110) 206 (650) 44 (139)

Clear / Clear / Clear 0.38 (2.16) 0.70 42 (132) 156 (492) 74 (233) 179 (565)

LoŒ-180̈ / Clear / LoŒ-180̈ 0.18 (1.02) 0.56 62 (196) 117 (369) 109 (344) 142 (448)

LoŒ�-272̈  / Clear / LoŒ-180̈ 0.18 (1.02) 0.37 92 (290) 79 (249) 156 (492) 95 (300)

LoŒ�-270̈  / Clear / LoŒ-180̈ 0.18 (1.02) 0.33 99 (312) 72 (227) 166 (524) 85 (268)

LoŒ�-366̈  / Clear / LoŒ-180̈ 0.18 (1.02) 0.25 114 (360) 52 (164) 186 (587) 65 (205)

LoŒ-180̈ / LoŒ-180̈  / LoŒ-i89̈  (#6) 0.15 (0.85) 0.53 62 (196) 109 (344) 117 (369) 133 (420)

LoŒ�-272̈  / LoŒ-180̈  / LoŒ-i89̈  (#6) 0.15 (0.85) 0.36 92 (290) 77 (243) 159 (502) 91 (287)

LoŒ�-366̈  / LoŒ-180̈  / LoŒ-i89̈  (#6) 0.14 (0.79) 0.24 114 (360) 52 (164) 188 (593) 62 (196)
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Insulating Glass Unit

U winter  

BTU/(hr-ft 2)
(W/m2) SHGC

Solar Radiation 
Reß ected 

BTU/(hr-ft 2)
(W/m2)

Solar Radiation 
Transmitted 
BTU/(hr-ft 2)

(W/m2)

Total Energy 
Rejected 

BTU/(hr-ft 2)
(W/m2)

Total Energy 
Gained 

BTU/(hr-ft 2)
(W/m2)

Clear / Clear 0.48 (2.73) 0.77 32 (101) 181 (571) 91 (287) 191 (603)

Clear / LoŒ-180̈  0.26 (1.48) 0.68 52 (164) 149 (470) 97 (306) 169 (533)

LoŒ�-272̈  / Clear 0.25 (1.42) 0.41 87 (274) 94 (297) 164 (517) 102 (322)

LoŒ�-270̈  / Clear 0.25 (1.42) 0.36 97 (306) 84 (265) 177 (558) 89 (281)

LoŒ�-366̈  / Clear 0.24 (1.36) 0.27 109 (344) 62 (196) 198 (625) 67 (211)

LoŒ3-340ª  / Clear 0.25 (1.42) 0.17 99 (312) 35 (110) 220 (694) 42 (132)

LoŒ-180̈ / LoŒ-i89̈  (#4) 0.21 (1.19) 0.60 52 (164) 136 (429) 114 (360) 149 (470)

LoŒ�-272̈  / LoŒ-i89̈  (#4) 0.20 (1.14) 0.40 87 (274) 92 (290) 163 (514) 99 (312)

LoŒ�-270̈  / LoŒ-i89̈  (#4) 0.20 (1.14) 0.35 97 (306) 82 (259) 175 (552) 87 (274)

LoŒ�-366̈  / LoŒ-i89̈  (#4) 0.20 (1.14) 0.26 109 (344) 60 (189) 198 (625) 64 (202)

LoŒ3-340ª  / LoŒ-i89̈  (#4) 0.20 (1.14) 0.17 99 (312) 35 (110) 220 (694) 42 (132)

Clear / Clear / Clear 0.35 (1.99) 0.70 42 (132) 156 (492) 99 (312) 174 (549)

LoŒ-180̈ / Clear / LoŒ-180̈ 0.17 (0.97) 0.56 62 (196) 117 (369) 121 (382) 139 (438)

LoŒ�-272̈  / Clear / LoŒ-180̈ 0.17 (0.97) 0.37 92 (290) 79 (249) 168 (530) 92 (290)

LoŒ�-270̈  / Clear / LoŒ-180̈ 0.17 (0.97) 0.33 99 (312) 72 (227) 178 (562) 82 (259)

LoŒ�-366̈  / Clear / LoŒ-180̈ 0.17 (0.97) 0.24 114 (360) 52 (164) 200 (631) 60 (189)

LoŒ-180̈ / LoŒ-180̈  / LoŒ-i89̈  (#6) 0.15 (0.85) 0.52 62 (196) 109 (344) 130 (410) 129 (407)

LoŒ�-272̈  / LoŒ-180̈  / LoŒ-i89̈  (#6) 0.15 (0.85) 0.35 92 (290) 77 (243) 172 (543) 87 (274)

LoŒ�-366̈  / LoŒ-180̈  / LoŒ-i89̈  (#6) 0.14 (0.79) 0.23 114 (360) 52 (164) 201 (634) 57 (180)
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Insulating Glass Product 

Winter Summer

Center of Glass 
¼F  (¼C)

MRT 
¼F  (¼C)

MRT 
¼F  (¼C) SHGC

Clear / Clear 44 (7) 60 (16) 81 (27) 0.78

Clear / LoŒ-180̈  55 (13) 64 (18) 83 (28) 0.69

LoŒ�-272̈  / Clear 56 (13) 65 (18) 79 (26) 0.41

LoŒ�-270̈  / Clear 56 (13) 65 (18) 78 (26) 0.37

LoŒ�-366̈  / Clear 56 (13) 65 (18) 78 (26) 0.27

LoŒ3-340ª  / Clear 56 (13) 65 (18) 79 (26) 0.18

LoŒ-180̈ / LoŒ-i89̈  (#4) 46 (8) 68 (20) 78 (26) 0.62

LoŒ�-272̈  / LoŒ-i89̈  (#4) 47 (8) 68 (20) 77 (25) 0.41

LoŒ�-270̈  / LoŒ-i89̈  (#4) 47 (8) 68 (20) 77 (25) 0.36

LoŒ�-366̈  / LoŒ-i89̈  (#4) 48 (9) 68 (20) 77 (25) 0.27

LoŒ3-340ª  / LoŒ-i89̈  (#4) 47 (8) 68 (20) 77 (25) 0.17

Clear / Clear / Clear 51 (11) 63 (17) 82 (28) 0.70

LoŒ-180̈ / Clear / LoŒ-180̈  60 (16) 66 (19) 83 (28) 0.56

LoŒ�-272̈  / Clear / LoŒ-180̈  60 (16) 66 (19) 80 (27) 0.37

LoŒ�-270̈  / Clear / LoŒ-180̈  60 (16) 66 (19) 79 (26) 0.33

LoŒ�-366̈  / Clear / LoŒ-180̈  60 (16) 66 (19) 79 (26) 0.25

LoŒ-180̈ / LoŒ-180̈  / LoŒ-i89̈  (#6) 52 (11) 68 (20) 79 (26) 0.53

LoŒ�-272̈  / LoŒ-180̈  / LoŒ-i89̈  (#6) 53 (12) 68 (20) 78 (26) 0.36

LoŒ�-270̈  / LoŒ-180̈  / LoŒ-i89̈  (#6) 53 (12) 68 (20) 78 (26) 0.32

LoŒ�-366̈  / LoŒ-180̈  / LoŒ-i89̈  (#6) 53 (12) 68 (20) 77 (25) 0.22
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% Relative Humidity vs. Indoor Glass Surface Temperature
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Outdoor Temperature ¡F Recommended Relative Humidity

20¡ and Above 35% to 40%

+10¡ 30%

0¡ 25%

-10¡ 20%

-20¡ 15%
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Outdoor Glass

Airspace -20º F (-29º C) Outdoor Air Temperature 0º F (-18º C) Outdoor Air Temperature +20º F (7º C) Outdoor Air Temperature

mm inches

U-Factor Tcog %RH U-Factor Tcog %RH U-Factor Tcog %RH
BTU/hr-ft 2-°F

(W/m2-K)
BTU/hr-ft 2-°F

(W/m2-K)
BTU/hr-ft 2-°F

(W/m2-K)ºF (ºC) ºF (ºC) ºF (ºC)

Clear / Clear 6.5 1/4 0.53 (3.01) 34 (1) 26 0.54 (3.07) 41 (5) 35 0.55 (3.12) 48 (9) 45

9.8 3/8 0.49 (2.78) 35 (2) 28 0.50 (2.84) 43 (6) 38 0.51 (2.90) 50 (10) 49

13.0 1/2 0.48 (2.73) 37 (3) 30 0.48 (2.73) 44 (7) 39 0.48 (2.73) 51 (11) 51

16.0 5/8 0.49 (2.78) 37 (3) 30 0.48 (2.73) 44 (7) 39 0.48 (2.73) 51 (11) 51

Clear / Loå-180®  (#3) 6.5 1/4 0.33 (1.87) 47 (8) 44 0.33 (1.87) 52 (11) 53 0.33 (1.87) 57 (14) 63

9.8 3/8 0.27 (1.53) 51 (11) 51 0.27 (1.53) 55 (13) 59 0.27 (1.53) 59 (15) 68

13.0 1/2 0.28 (1.59) 50 (10) 49 0.26 (1.48) 55 (13) 59 0.24 (1.36) 60 (16) 71

16.0 5/8 0.29 (1.65) 50 (10) 49 0.27 (1.53) 55 (13) 59 0.25 (1.42) 60 (16) 71

Loå2-272®  / Clear 6.5 1/4 0.32 (1.82) 48 (9) 45 0.32 (1.82) 52 (11) 53 0.32 (1.82) 57 (14) 63

9.8 3/8 0.26 (1.48) 51 (11) 51 0.26 (1.48) 55 (13) 59 0.25 (1.42) 60 (16) 71

13.0 1/2 0.27 (1.53) 51 (11) 51 0.25 (1.42) 56 (13) 61 0.23 (1.31) 61 (16) 73

16.0 5/8 0.28 (1.59) 50 (10) 49 0.26 (1.48) 55 (13) 59 0.23 (1.31) 60 (16) 71

Loå2-270®  / Clear 6.5 1/4 0.32 (1.82) 48 (9) 45 0.32 (1.82) 52 (11) 53 0.32 (1.82) 57 (14) 63

9.8 3/8 0.26 (1.48) 51 (11) 51 0.25 (1.42) 56 (13) 61 0.25 (1.42) 60 (16) 71

13.0 1/2 0.27 (1.53) 51 (11) 51 0.25 (1.42) 56 (13) 61 0.23 (1.31) 61 (16) 73

16.0 5/8 0.28 (1.59) 50 (10) 49 0.26 (1.48) 55 (13) 59 0.23 (1.31) 61 (16) 73

Loå3-340’  / Clear 6.5 1/4 0.31 (1.76) 48 (9) 45 0.32 (1.82) 52 (11) 53 0.32 (1.82) 57 (14) 63

9.8 3/8 0.26 (1.48) 52 (11) 53 0.25 (1.42) 56 (13) 61 0.25 (1.42) 60 (16) 71

13.0 1/2 0.27 (1.53) 51 (11) 51 0.25 (1.42) 56 (13) 61 0.22 (1.25) 61 (16) 73

16.0 5/8 0.28 (1.59) 51 (11) 51 0.25 (1.42) 56 (13) 61 0.23 (1.31) 61 (16) 73

Loå3-366®  / Clear 6.5 1/4 0.31 (1.76) 48 (9) 45 0.31 (1.76) 52 (11) 53 0.32 (1.82) 57 (14) 63

9.8 3/8 0.26 (1.48) 52 (11) 53 0.25 (1.42) 56 (13) 61 0.24 (1.36) 60 (16) 71

13.0 1/2 0.26 (1.48) 51 (11) 51 0.24 (1.36) 56 (13) 61 0.22 (1.25) 61 (16) 73

16.0 5/8 0.27 (1.53) 51 (11) 51 0.25 (1.42) 56 (13) 61 0.23 (1.31) 61 (16) 73

Loå-180®  / Loå-i89®  (#4) 6.5 1/4 0.26 (1.48) 35 (2) 28 0.26 (1.48) 42 (6) 36 0.26 (1.48) 49 (9) 47

9.8 3/8 0.22 (1.25) 40 (4) 34 0.22 (1.25) 46 (8) 42 0.21 (1.19) 52 (11) 53

13.0 1/2 0.23 (1.31) 39 (4) 32 0.21 (1.19) 46 (8) 42 0.19 (1.08) 54 (12) 57

16.0 5/8 0.23 (1.31) 39 (4) 32 0.21 (1.19) 46 (8) 42 0.20 (1.14) 53 (12) 55

Loå2-272®  / Loå-i89®  (#4) 6.5 1/4 0.26 (1.48) 36 (2) 29 0.26 (1.48) 42 (6) 36 0.25 (1.42) 49 (9) 47

9.8 3/8 0.22 (1.25) 40 (4) 34 0.21 (1.19) 46 (8) 42 0.21 (1.19) 53 (12) 55

13.0 1/2 0.22 (1.25) 40 (4) 34 0.20 (1.14) 47 (8) 44 0.19 (1.08) 54 (12) 57

16.0 5/8 0.23 (1.31) 39 (4) 32 0.21 (1.19) 47 (8) 44 0.19 (1.08) 54 (12) 57

Loå2-270®  / Loå-i89®  (#4) 6.5 1/4 0.26 (1.48) 36 (2) 29 0.26 (1.48) 42 (6) 36 0.25 (1.42) 49 (9) 47

9.8 3/8 0.21 (1.19) 41 (5) 35 0.21 (1.19) 47 (8) 44 0.21 (1.19) 53 (12) 55

13.0 1/2 0.22 (1.25) 40 (4) 34 0.20 (1.14) 47 (8) 44 0.18 (1.02) 54 (12) 57

16.0 5/8 0.22 (1.25) 39 (4) 32 0.21 (1.19) 47 (8) 44 0.19 (1.08) 54 (12) 57

Loå3-340’  / Loå-i89®  (#4) 6.5 1/4 0.25 (1.42) 36 (2) 29 0.25 (1.42) 42 (6) 36 0.25 (1.42) 50 (10) 49

9.8 3/8 0.21 (1.19) 41 (5) 35 0.21 (1.19) 47 (8) 44 0.18 (1.02) 55 (13) 59

13.0 1/2 0.22 (1.25) 40 (4) 34 0.20 (1.14) 47 (8) 44 0.18 (1.02) 55 (13) 59

16.0 5/8 0.22 (1.25) 40 (4) 34 0.20 (1.14) 47 (8) 44 0.18 (1.02) 54 (12) 57

Loå3-366®  / Loå-i89®  (#4) 6.5 1/4 0.25 (1.42) 36 (2) 29 0.25 (1.42) 42 (6) 36 0.25 (1.42) 50 (10) 49

9.8 3/8 0.21 (1.19) 41 (5) 35 0.20 (1.14) 47 (8) 44 0.20 (1.14) 53 (12) 55

13.0 1/2 0.21 (1.19) 41 (5) 35 0.20 (1.14) 48 (9) 45 0.18 (1.02) 55 (13) 59

16.0 5/8 0.22 (1.25) 40 (4) 34 0.20 (1.14) 47 (8) 44 0.18 (1.02) 55 (13) 59

Clear / Clear / Clear 8.0 5/16 0.34 (1.93) 46 (8) 42 0.35 (1.99) 51 (11) 51 0.36 (2.04) 56 (13) 61

11.5 7/16 0.31 (1.76) 48 (9) 45 0.32 (1.82) 52 (11) 53 0.33 (1.87) 57 (14) 63

Loå-180®  / Clear / Loå-180® 8.0 5/16 0.17 (0.97) 58 (14) 66 0.17 (0.97) 60 (16) 71 0.17 (0.97) 63 (17) 78

11.5 7/16 0.14 (0.79) 60 (16) 71 0.14 (0.79) 62 (17) 76 0.14 (0.79) 64 (18) 81

Loå2-272®  / Clear / Loå-180® 8.0 5/16 0.17 (0.97) 58 (14) 66 0.17 (0.97) 60 (16) 71 0.17 (0.97) 63 (17) 78

11.5 7/16 0.14 (0.79) 60 (16) 71 0.13 (0.74) 62 (17) 76 0.13 (0.74) 64 (18) 81

Loå2-270®  / Clear / Loå-180® 8.0 5/16 0.17 (0.97) 58 (14) 66 0.17 (0.97) 60 (16) 71 0.17 (0.97) 63 (17) 78

11.5 7/16 0.14 (0.79) 60 (16) 71 0.13 (0.74) 62 (17) 76 0.13 (0.74) 64 (18) 81

Loå3-366®  / Clear / Loå-180® 8.0 5/16 0.16 (0.91) 58 (14) 66 0.17 (0.97) 60 (16) 71 0.17 (0.97) 63 (17) 78

11.5 7/16 0.14 (0.79) 60 (16) 71 0.13 (0.74) 62 (17) 76 0.13 (0.74) 65 (18) 84

Loå-180®  / Loå-180®  /  
Loå-i89®  (#6)

8.0 5/16 0.15 (0.85) 49 (9) 47 0.15 (0.85) 52 (11) 53 0.15 (0.85) 57 (14) 63

11.5 7/16 0.12 (0.68) 52 (11) 53 0.12 (0.68) 55 (13) 59 0.12 (0.68) 59 (15) 68

Loå2-272®  / Loå-180®  /  
Loå-i89®  (#6)

8.0 5/16 0.14 (0.79) 49 (9) 47 0.15 (0.85) 53 (12) 55 0.15 (0.74) 57 (14) 63

11.5 7/16 0.12 (0.68) 52 (11) 53 0.12 (0.68) 55 (13) 59 0.12 (0.68) 59 (15) 68

Loå3-366®  / Loå-180®  /  
 Loå-i89®  (#6)

8.0 5/16 0.14 (0.79) 49 (9) 47 0.14 (0.79) 53 (12) 55 0.14 (0.79) 57 (14) 63

11.5 7/16 0.12 (0.68) 52 (11) 53 0.12 (0.68) 56 (13) 61 0.11 (0.62) 60 (16) 71
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Clear Glass

LoŒ2-272¨

LoŒ2-270¨

LoŒ3-366¨

LoŒ3-340ª

LoŒ-i89̈
LoŒ-180̈

LoŒ̈ SOLAR TRANSMISSION COMPARISON
(3 mm LoŒ / 13.0 mm airspace / 3 mm Clear)
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UV Visible Light Near Infrared

Base line unit construction: STC rating 28
3.0 mm (1Ú8Ó) Glass/6.5 mm (1Ú4Ó) Airspace/3.0 mm (1Ú8Ó) Glass

Property Change in STC rating (dB)

Increase airspace thickness

 6.5 mm to 13.0 mm
 13.0 mm to 25.0 mm

+ 2 dB
+ 3 dB

Change glass thickness

3.0 mm to 6.0 mm
 6.0 mm to 12.0 mm
 3.0 mm to 2.2 mm

 One lite  Both lites

 + 2 dB  + 4 dB
 + 2 dB + 5 dB
  - 2 dB - 3 dB

Mismatch glass thickness increased from 2:1 to 3:1 + 1 dB

PVB Laminate addition of 0.8 mm (0.030Ó) + 4 dB

Increase PVB thickness Ð 
0.8 mm to 1.5 mm (0.030Ó to 0.060Ó)

+ 2 dB

Replace air with argon No change
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6LJGIC�DGCJB�APMN�NJ?LRQ��FMSQC�NJ?LRQ�F?TC�RFC�?@GJGRW�RM�EPMU�GL
PCJ?RGTCJW�JMU�JGEFR�AMLBGRGMLQ��'GESPC������@CJMU�JGQRQ�RFC�NCP�
ACLR?EC�MD�NFMRMLQ�RP?LQKGRRCB�GL�RFC�1"3�PCEGML�NCP�$?PBGL?J
-MY\ AM?RGLE��5FC�K?HMPGRW�MD�RFC�JGQRCB�AM?RGLEQ�UGJJ�F?TC�KGLG�
K?J�CDDCARQ�ML�NJ?LR�EPMURFQ��CVACNR�DMP�-MY�����^ ��5FGQ�AM?RGLE
?JJMUQ�MLJW���
�MD�JGEFR�RM�@C�RP?LQKGRRCB�RFPMSEF�?L�GLQSJ?RGLE
EJ?QQ�SLGR��UFGAF�GQ�COSGT?JCLR�RM�RFC�?KMSLR�MD�JGEFR�NPMBSACB
BSPGLE�?�@PGEFR�MTCPA?QR�B?W��5FCPCDMPC��ML�AJMSBW�B?WQ�RFC�P?RC
MD�NFMRMQWLRFCQGQ�AMSJB�D?JJ�RM�JCTCJQ�UFGAF�UMSJB�LMRGAC?@JW
QJMU�NJ?LR�EPMURF��*D�GLRCPL?J�JGEFR�GLRCLQGRGCQ�?PC�K?PEGL?J��RFCL
RFC�SQC�MD�RFGQ�AM?RGLE�GL�?L�GLQSJ?RGLE�EJ?QQ�SLGR�AMSJB�PCQSJR�GL
RFC�GL?@GJGRW�RM�EPMU�QMKC�FMSQC�NJ?LRQ��

IG Unit
(3 mm / 13.0 / 3 mm)

Percentage of Photons Transmitted 
in PAR Spectral Region

Clear / Clear 83%

Clear / LoŒ-180̈ 80%

Clear / LoŒ-i89̈ 81%

LoŒ2-272¨  / Clear 73%

LoŒ2-270¨  / Clear 71%

LoŒ3-366¨  / Clear 67%

LoŒ3-340ª  / Clear 44%

Clear Glass

LoŒ2-272¨

LoŒ2-270¨

LoŒ3-366¨

LoŒ3-340ª

LoŒ-i89̈
LoŒ-180̈

IG LIGHT TRANSMISSION IN PAR REGION
(3 mm LoŒ / 13.0 mm airspace / 3 mm Clear)
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���*;.92*4�#.4.,;276
5FC�QC?J?LR�Q
�SQCB�RM�@MLB�EJ?QQ�RM�RFC�QN?ACP�QWQRCK�GQ�
RFC�KMQR�GKNMPR?LR�K?RCPG?J�SQCB�GL�*(�SLGR�AMLQRPSARGML��
5FC�QC?J?LR�Q
�KSQR�PCQGQR�RCKNCP?RSPC�CVRPCKCQ��67�P?BG?RGML�
KMGQRSPC�GLEPCQQ�GLRM�RFC�?GPQN?AC�?LB�PCR?GL�?LW�GLCPR�E?Q�
GL�RFC�?GPQN?AC��G�C���?PEML��$?PBGL?J�F?Q�AFMQCL�?�BS?J�QC?J
QWQRCK�UGRF�NMJWGQM@SRWJCLC��1*#
�?Q�RFC�NPGK?PW�QC?J�?LB�
QGJGAMLC�?Q�RFC�QCAMLB?PW�QC?J�

*L�?BBGRGML�RM�QC?J?LR�AFMGAC��QN?ACP�BCQGEL�?LB�NPMACQQGLE
?PC�?JQM�GKNMPR?LR��$?PBGL?J�SQCQ�DMSP�@CLR�AMPLCPQ�GL�MSP
AMLQRPSARGML�UFGAF�PCOSGPCQ�MLJW�MLC�HMGLR�GL�RFC�QN?ACP��.?LW
MRFCP�*(�K?LSD?ARSPCPQ�SQC�AMPLCP�ICWQ�RM�?RR?AF�RFC�DMSP
QN?ACP�NGCACQ�RMECRFCP��'MSP�HMGLRQ�GLQRC?B�MD�MLC�QGELGDGA?LRJW
GLAPC?QCQ�RFC�NMRCLRG?J�DMP�KMGQRSPC�GLEPCQQ�GLRM�RFC�*(�SLGR�

���'7935*6:128
$PGRGA?J�RM�*(�SLGR�JMLECTGRW�GQ�D?@PGA?RGML�AMLQGQRCLAW��5FCPC�
KSQR�@C�LM�TMGBQ�?JJMUCB�GL�RFC�QC?J�QWQRCK��$?PBGL?JdQ�
SLGOSC�*LRCJJGECLR�2S?JGRW�"QQSP?LAC�1PMEP?K�TGPRS?JJW�
CJGKGL?RCQ�?LMK?JGCQ�GL�RFC�D?@PGA?RGML�NPMACQQ��"JJ�GLQNCARGMLQ
PCJW�ML�A?PCDSJJW�A?JG@P?RCB�QAGCLRGDGA�GLQRPSKCLR?RGML��QM
PCQSJRQ�?PC�M@HCARGTC��*L�?BBGRGML��$?PBGL?J�K?LSD?ARSPCQ�
GRQ�MUL�NPMBSARGML�COSGNKCLR�RM�CLQSPC�RF?R�SLGRQ�?PC�
D?@PGA?RCB�UGRF�AMLQGQRCLR�FGEF�OS?JGRW�

����7>�;1.�%62;:��9.��4*A.-
*D�?L�*(�SLGR�QGRQ�GL�U?RCP�MP�RFC�QC?J�QWQRCK�GQ�MTCPQRPCQQCB�
RFCPC�GQ�LM�SLGR�AMLQRPSARGML�RF?R�UGJJ�BCJGTCP�JMLE�RCPK�
NCPDMPK?LAC��$?PBGL?J�@CJGCTCQ�RF?R�MSP�BS?J�QC?J�AMLQRPSARGML
GQ�RFC�KMQR�TCPQ?RGJC�*(�QC?J�QWQRCK�@CA?SQC�MD�GRQ�CVACJJCLR
UC?RFCP?@GJGRW��*L�D?AR��GL�@MRF�PC?J�UMPJB�?LB�QGKSJ?RCB�UC?RFCP�
GLE�AMLBGRGMLQ��$?PBGL?JdQ�BS?J�QC?J�QWQRCK�MSRNCPDMPKQ MRFCP�
*(�SLGR�AMLQRPSARGMLQ�

�*9-26*4��� C %62;��76:;9<,;276
$?PBGL?J�*(�SLGRQ�AMLQGQR�MD�RUM�MP�RFPCC
JGRCQ�MD�EJ?QQ�QCN?P?RCB @W�?L�GLMPE?LGA
KCR?J�QN?ACP��'GESPCQ������?LB�����
�
4N?ACP�AMPLCPQ�?PC�@CLR�RM�@C�?GP�E?Q�RGEFR�
5FC�QN?ACP�AMLR?GLQ�BCQGAA?LR�UFGAF
?BQMP@�RFC�KMGQRSPC�T?NMP�UGRFGL�
RFC�?GPQN?AC��

5FC�BS?J�QC?J�AMLQRPSARGML�F?Q�?�NPGK?PW�QC?J�MD�NMJWGQM@SRWJCLC
�1*#
�?LB�?�QCAMLB?PW�QC?J�MD�QGJGAMLC��$?PBGL?J�ACPRGDGCQ�?JJ
SLGRQ�RFPMSEF�RFC�*($$��*LQSJ?RGLE�(J?QQ�$CPRGDGA?RGML�$MSLAGJ

1PMEP?K��?LB�F?Q�KCR�RFC�PCOSGPCKCLRQ�MD�RFC�*(."��*LQSJ?RGLE
(J?QQ�.?LSD?ARSPCPQ�"JJG?LAC
�$CPRGDGA?RGML�1PMEP?K�

�  5/1'5<�"+'0� 1MJWGQM@SRWJCLC��1*#
�KGLGKGXCQ�KMGQRSPC
NCPKC?RGML�?LB�NPMTGBCQ�MLC�MD�RFC�JMUCQR�?PEML�NCPKC?RGML
P?RCQ�MD�?JJ�ILMUL�QC?J?LRQ��

%CQGAA?RCB�"GPQN?AC�
�"GP�MP�"PEML


%MS@JC�1?LC 'GESPC�����
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� "+)32*'5<�"+'0� 4NCAG?JJW�DMPKSJ?RCB�QGJGAMLC�DMP�*(�SLGRQ
NPMTGBCQ�JMLE�RCPK�?BFCQGML��4GJGAMLCQ��BSC�RM�RFCGP�LML�
MPE?LGA�L?RSPC��?PC�RFC�KMQR�PCQGQR?LR�QC?J?LRQ�GL�RFC�UGLBMU
GLBSQRPW�RM�RFC�LCE?RGTC�CDDCARQ�MD�67�?LB�KMGQRSPC��4GJGAMLC
GQ�PCAMELGXCB�?Q�RFC�@CQR�QC?J?LR�DMP�PCQGQRGLE�UC?RFCPGLE�?LB
?BFCPGLE�RM�EJ?QQ�QS@QRP?RCQ��#CA?SQC�MD�GRQ�QRPSARSP?J�NPMN�
CPRGCQ��QGJGAMLC�NPMTGBCQ�QRPSARSP?J�GLRCEPGRW�MD�RFC�*(�SLGRQ�

� "4')+5� 4R?GLJCQQ�QRCCJ�QN?ACP�DC?RSPCQ�?�PMJJ�DMPKCB
BCQGEL�NPMTGBGLE�K?VGKSK�?PC?�DMP�NPGK?PW�?LB�QCAMLB?PW
QC?J?LR�AMTCP?EC��*R�NPMTGBCQ�GLAPC?QCB�PCQGQR?LAC�RM�
AMLBCLQ?RGML�?LB�JCQQ�QRPCQQ�ML�*(�QC?J�QWQRCK��#CLR�
AMPLCPQ�AMKNJCRCJW�QC?J�RFC�QN?ACP�NCPGNFCPW�RM�CJGKGL?RC
KMGQRSPC�T?NMP�RP?LQKGQQGML�GLRM�RFC�?GPQN?AC�RFPMSEF�AMPLCPQ�

� �+6/))'27� .MJCASJ?P�QGCTC�APC?RCQ�?�DPMQR�NMGLR @CJMU�
���Z�'��$?PBGL?@dQ��?LEQRPMK�BCQGAA?LR�?QQSPCQ�MNRGKSK�
KMGQRSPC�?BQMPNRGML�UFGJC�KGLGKGXGLE�RFC�CDDCARQ�MD�ECMKCRPW�
?LB�RCKNCP?RSPC�PCJ?RCB�NPCQQSPC�AF?LECQ��

�6:<4*;260��4*::��<2-.�#8.,2/2,*;276:
5FC�DMJJMUGLE�ESGBC�QNCAGDGA?RGML�GQ�PCAMKKCLBCB�DMP�
QNCAGDWGLE�GLQSJ?RGLE�EJ?QQ�SLGRQ�

����0'66

[�'JM?R�EJ?QQ��4NCAGDW�AJC?P��FC?R�?@QMP@GLE��MP�
-MY\ ��-MY�\ MP�-MY�\ �

����8'0�"+'0

[�1*#�1PGK?PW�4C?J

[�4GJGAMLC�4CAMLB?PW�4C?J

[�#CLR�$MPLCPQ

����5-32��/00

����+57/,/+*�/2�'))35*'2)+�:/7.��"#��"4+)/,/)'7/32�
���
�	�7.538-.�

[�*LQSJ?RGLE�(J?QQ�$CPRGDGA?RGML�$MSLAGJ��*($$


[�*LQSJ?RGLE�(J?QQ�.?LSD?ARSPCPQ�"JJG?LAC��*(."
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�*9-26*4��?,..-:��6-<:;9@�#;*6-*9-:
5FC�"45.�*LRCPL?RGML?J�F?Q�BCTCJMNCB�?�RCQRGLE�NPMRMAMJ
�&�����4R?LB?PB�4NCAGDGA?RGML�DMP�*LQSJ?RGLE�(J?QQ�6LGR
1CPDMPK?LAC�?LB�&T?JS?RGML
�RM�BCRCPKGLC�RFC�UC?RFCP?@GJGRW
MD�GLQSJ?RGLE�EJ?QQ�AMLQRPSARGMLQ��1?QQGLE�RFGQ�QR?LB?PB�GQ
AMLQGBCPCB�?�KGLGKSK�PCOSGPCKCLR�DMP�GLQSJ?RGLE�EJ?QQ�
BSP?@GJGRW��5FGQ�NPMRMAMJ�CVNMQCQ�RFC�Q?KNJCQ�RM�FGEF�FSKGBGRW�
RFCPK?J�AWAJGLE�?LB�67��5FC�Q?KNJCQ�?PC�CT?JS?RCB�DMP�AFCKGA?J
DMEEGLE��CJCT?RCB�BCU�NMGLRQ��?LB�?PEML�DGJJ�PCRCLRGML��5FC
QR?LB?PB�GQ�SQCB�?Q�RFC�@?QGQ�DMP�*($$�*(."�ACPRGDGA?RGML�

*($$�*(."�F?TC�ACPRGDGCB�?JJ�MD�$?PBGL?J�*(dQ�NPMBSARGML�
D?AGJGRGCQ�DMP�N?QQGLE�RFGQ�QR?LB?PB��

$?PBGL?J�NPCTGMSQJW�RCQRCB�Q?KNJCQ�RM�RFC�GLBSQRPW�?AACNRCB
"45.�&��������BSP?@GJGRW�RCQR��5FGQ�RCQR�U?Q�?�QGKNJGDGCB�
TCPQGML�MD�&������*L�RFC�EP?NF�@CJMU��'GESPC�����
�GR�A?L�@C
QCCL�RF?R�$?PBGL?J�*(�SLGRQ�N?QQCB�RFC����UCCI�RCQR�QCTCL
RGKCQ������UCCIQ
�UGRFMSR�D?GJSPC��"JJ�MRFCP�AMKNJCRGTC�AML�
QRPSARGMLQ�F?B�D?GJCB�NPGMP�RM�DGTC�RGKCQ�RFPMSEF�RFC�RCQR��"JJ
RCQRGLE�RFCL�?LB�RMB?W�GQ�NCPDMPKCB�@W�GLBCNCLBCLR�RCQR�J?@Q��

�*9-26*4����%62;:��?,.4�26�"20797<:� �
�$.:;
$?PBGL?J�?JQM�QS@HCARQ�*(�SLGRQ�RM�RFC�KMPC�BCK?LBGLE�1��
RCQR�a ?L�GLBSQRPW�?AACNRCB�RCQR�a RM�BCRCPKGLC�JMLE�RCPK�QC?J
BSP?@GJGRW��5CQR�AMLBGRGMLQ�QGKSJ?RC�UMPQR�A?QC��PC?J�UMPJB
QACL?PGMQ�����_�'����_�$
��AMLQR?LR�67�CVNMQSPC�?LB����

FSKGBGRW��3CQSJRQ�QFMU�RF?R�AMKNCRGRGTC�QC?J�QWQRCKQ�D?GJ
UGRFGL�CGEFR�RM����UCCIQ�MD�RCQRGLE��'GESPC�����
��)MUCTCP�
$?PBGL?J�*(�SLGRQ�QRGJJ�F?TC�?�BCU�NMGLR�@CJMU��_�'�����_�$

?DRCP����UCCIQ�MD�RFC�RCQR����*
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AVERAGE P1 LONGEVITY OF VARIOUS IG SYSTEMS 
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Single Seal Ð PIB

Single Seal Ð Silicone

Single Seal Ð Butyl Spacer

Single Seal Ð HM, PS, PU

Dual Seal Ð PIB/HM, PIB/PS, PIB/PU

Dual Seal Ð PIB/Silicone, Open Corners

Dual Seal Ð PIB/Silicone

PASS

Cardinal IG Units

FAIL
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$1.95*4��@,4260�
$?PBGL?J�QS@HCARQ�RFCGP�SLGRQ�RM�KMPC�QCTCPC�RFCPK?J�AWAJGLE
CVNMQSPCQ�RF?L�RFC�&�����������0SP�RCQRGLE�GKKCPQCQ�
RFC�CLRGPC�Q?KNJC�GL�?L�CLTGPMLKCLR�RF?R�AWAJCQ�DPMK����_�'�
RM�����_�'�����Z�$�RM���Z�$
�DGTC�RGKCQ�NCP�B?W��'SJJ�GKKCPQGML�
?Q�MNNMQCB�RM�QGLEJC�QGBCB�CVNMQSPC�MD�RFC�"45.�RCQR��?JMLE
UGRF�RFC�UGBCP�RCKNCP?RSPC�P?LEC�QGELGDGA?LRJW�GLAPC?QCQ�
RFC�QCTCPGRW�MD�RFC�RCQR��$?PBGL?J�SLGRQ�J?QR�EPC?RCP�RF?L�
�����AWAJCQ��"45.���������������AWAJCQ
�GL�RFGQ�CLTGPMLKCLR
UFGJC�K?GLR?GLGLE�?�JMU�BCU�NMGLR�GL�RFC�SLGR���

�*9-26*4E:�#.*4��*24<9.��?8.92.6,.
'GESPC������QFMUQ�$?PBGL?JdQ�DGCJB�D?GJSPC�P?RC�AMKN?PGLE�
D?GJSPCQ�RM�GLBSQRPW�UGBC�D?GJSPC�P?RCQ��$?PBGL?J�%S?J�0PE?LGA
4C?JQ�UGRF�"JSKGLSK�4N?ACPQ��%S?J�4C?J�4GJGAMLC�UGRF
"JSKGLSK�4N?ACPQ�?LB�%S?J�4C?J�4GJGAMLC�UGRF�4R?GLJCQQ�
4RCCJ�4N?ACPQ��$?PBGL?JdQ����WC?P�D?GJSPC�P?RC�UGRF�MSP�
NPMBSARQ�?PC�?Q�DMJJMUQ�

[�%S?J�0PE?LGA�4C?J�"JSKGLSK�4N?ACP�a����


[�%S?J�4C?J�4GJGAMLC�"JSKGLSK�4N?ACP�a����


[�%S?J�4C?J�4GJGAMLC�9-�&BEC��44�4N?ACP
�a����


5FC�EP?NF�QFMUQ�$?PBGL?JdQ�?ARS?J�D?GJSPC�P?RCQ�DMP�RFPCC�
BGDDCPCLR�*(�SLGR�AMLQRPSARGMLQ��*L�������$?PBGL?J�GLRPMBSACB�
?�QR?GLJCQQ�QRCCJ�QN?ACP�UGRF�?�1*#�4GJGAMLC�QC?J�QWQRCK�?LB
DMSP�@CLR�AMPLCPQ��8C�NPMBSACB�?NNPMVGK?RCJW���KGJJGML�*(
SLGRQ�RF?R�WC?P��"Q�A?L�@C�QCCL�@W�RFC�B?R?��RFC�QC?J�D?GJSPC
P?RC�MD�RFC�QR?GLJCQQ�QRCCJ�QN?ACP�NPMBSAR�GQ����
�?DRCP�

���WC?PQ�MD�DGCJB�QCPTGAC��$?PBGL?J�F?Q�FSLBPCBQ�MD�KGJJGMLQ�MD
*(�SLGRQ�SLBCP�U?PP?LRW�

8F?R�RFGQ�KC?LQ�RM�RFC�UGLBMU�K?LSD?ARSPCP�GQ�QFMUL�GL
'GESPC�������"QQSKGLE�?�	����QCPTGAC�A?JJ�RM�PCNJ?AC�?�D?GJCB
*(�SLGR�SLBCP�U?PP?LRW��?LB�UGRF�?L��
�QC?J�D?GJSPC�P?RC��RFC
UGLBMU�K?LSD?ARSPCP�UMSJB�LCCB�RM�?BB�	���RM�RFC�AMQR�MD�
RFC�UGLBMU�RM�AMTCP�U?PP?LRW�AMQRQ��8GRF�?����
�QC?J�D?GJSPC
P?RC��RFC�UGLBMU�K?LSD?ARSPCP�UMSJB�LCCB�RM�?BB�	�����RM�
RFC�UGLBMU�RM�AMTCP�U?PP?LRW�AJ?GKQ�
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ACTUAL WARRANTY CLAIMS FOR INSTALLED CARDINAL IG UNITS DUE TO SEAL FAILURE
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Dual Seal Silicone / Aluminum Spacer (1978 Vintage)

Dual Seal Silicone / Stainless Spacer (1993 Vintage) Ð XL Edge¨

0%

$ Ð

$30

$20

$10

$40

$50

2% 4% 6% 8% 10%

C
os

t P
er

 W
in

do
w

IG Failure Rate

WARRANTY COSTS VS. FIELD FAILURE RATE

'GESPC�����

�
�	����3CNJ?ACKCLR�$MQRQ
�
���������6LGRQ�:C?P

'GESPC�����

�%
"�����$)�� ���&

�$)
���"�)�#�&

���#
��#�����"�$�"��

������$������##
�!!����(



�


�.:2,,*6;
$?PBGL?J�DGJJQ�?JJ�DMSP�JCEQ�MD�GRQ
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J?PECP�RF?L��"�A?L�?@QMP@
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QRCCJ�QN?ACP�GLRPMBSACB�GL�RFC
C?PJW�����Q�BGB�LMR�QRPCQQ�RFC
*(�QC?J�QWQRCK�RM�RFC�Q?KC
BCEPCC�?Q�NPCTGMSQJW�SQCB�
?JSKGLSK�QN?ACPQ��&VACQQGTC
QRPCQQ�ML�RFC�1*#�QC?J?LR�A?L
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QN?ACP�QWQRCK�PCBSACQ�1*#
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QSPD?AC
�?LWUFCPC�DPMK�����RM
���RGKCQ�BCNCLBGLE�ML�MSRBMMP
AMLBGRGMLQ��1*#�CVRCLQGML?J
QRP?GL��NCPNCLBGASJ?P�RM�EJ?QQ
QSPD?AC
�U?Q�MLC�RM�RFPCC�RGKCQ
JCQQ�AMKN?PCB�RM�RFC�?JSKGLSK
QN?ACP�QWQRCK��BCNCLBGLE�ML
RFC�AMLBGRGMLQ�QRSBGCB�

QC?J?LRQ��EPGJJCQ��QN?ACP�
QWQRCKQ��BCQGAA?LR��CRA���
A?L�NPMBSAC�?�DME�GL�RFC�
SLGR��"45.�*LRCPL?RGML?J�RCQR
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CVNMQCB�RM�FGEF�FSKGBGRW
AMLBGRGMLQ�MP�GQ�QGRRGLE�
GL�U?RCP��

�1.52,*4��70
"LW�K?RCPG?J�SQCB�GL�?L�
GLQSJ?RGLE�EJ?QQ�SLGR��C�E��

�*9-26*4��70��7?
���Z�'��$MLQR?LR�67��$MJB�1J?RC�?R
��Z�'����8CCI�5CQR �1.52,*4��70



�9076��*:��.*:<9.5.6;
$?PBGL?J�K?GLR?GLQ�?�QR?RC�MD�RFC�?PR�D?AGJGRW�DMP�KC?QSPCKCLR
MD�*(�?PEML�E?Q�AMLACLRP?RGML��$?PBGL?J�F?Q�BCTCJMNCB�
?LB�N?RCLRCB�KCRFMBQ�RM�?QQSPC�RF?R�RFC�QN?PI�CKGQQGML
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$.,162,*4�#.9=2,.��<44.;26:
$?PBGL?J�NPMTGBCQ�?L�CVRCLQGTC�JG@P?PW�MD�5CAFLGA?J�4CPTGAC
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AMMJGLE�COSGNKCLR�

1PMHCARGMLQ�DPMK�RFCQC
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8FCL�AMKN?PCB�UGRF�T?PGMSQ
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CLCPEW�Q?TGLEQ�NPMTGBCB @W
$?PBGL?J�NPMBSARQ�

�%23��.42%
�34$)%2�
.-&)1,
3(!3��.: 	; �+!22
�%$4#%$��%!3)-'
!-$�
..+)-'
�-%1'8��2!'%�
"8�	��
5M�M@R?GL�RFGQ�NPMMD��$?PBGL?J
?SRFMPGXCB�RFPCC�JMLE�RCPK
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RFPCC�QRMPGCQ�?@MTC�EP?BC�GL�FCGEFR��"�FGEF�PGQC�?N?PRKCLR�
MP�AMLBMKGLGSK�D?JJQ�SLBCP�RFC�NSPTGCU�MD�RFC�AMKKCPAG?J�
AMLQRPSARGML�AMBCQ�

.MBCJ�PCQGBCLRG?J�@SGJBGLE�AMBCQ�?PC�SQCB�GL�@MRF�RFC�6�4��
?LB�$?L?B?�?Q�RCKNJ?RCQ�DMP�JMA?J�HSPGQBGARGMLQ��QR?RCQ�MP
NPMTGLACQ
��5FC�*LRCPL?RGML?J�$MBC�$MSLAGJ��UUU�GAAQ?DC�MPE
�
MTCPQCCQ�6�4��KMBCJ�AMBCQ��RFC�J?RCQR�GRCP?RGML�MD�RFC�6�4��
CLCPEW�AMBC�GQ�RFC������*LRCPL?RGML?J�&LCPEW�$MLQCPT?RGML�$MBC
�*&$$
��"�AMKKGRRCC�MD�RFC�/?RGML?J�3CQC?PAF�$MSLAGJ�QCRQ�RFC
QR?LB?PBQ�DMP�$?L?B?��QCC�FRRN���UUU�L?RGML?JAMBCQ�LPA�EA�A?
�
$?L?B?dQ�CLCPEW�AMBC�U?Q�J?QR�SNB?RCB�GL������

$MBC�?BMNRGML�?R�RFC�QR?RC��NPMTGLAC�MP�JMA?J�JCTCJQ�SQS?JJW�
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NPMEP?K�UGJJ�@C�CDDCARGTC�GL�'C@PS?PW�MD������

5FC�CLCPEW�AMBC�BCDGLCQ�CGEFR�BGDDCPCLR�AJGK?RC�XMLCQ�
?APMQQ�RFC�/MPRF�"KCPGA?L�AMLRGLCLR��;MLC��� �QMSRF��
;MLC��� �LMPRF
��6�4��&/&3(:�45"3�AMK@GLCQ�RFC�XMLCQ�
UGRFGL�RFC�JMUCP����QR?RCQ�GLRM�DMSP�XMLCQ��$?L?B?�&/&3(:
45"3�A?JJQ�MSR�RFPCC�XMLCQ��/MRC�RF?R�RFC�AJGK?RC�XMLCQ�?R
RFC�6�4��$?L?B?�@MPBCP�?PC�bKGVCB�c�5FC�Q?KC�UGLBMU�K?W
LMR�@C�AMKNJG?LR�ML�@MRF�QGBCQ�MD�RFC�@MPBCP�

U.S. ENERGY STAR REQUIREMENTS FOR WINDOWS

Zone U-Factor (IP) SHGC

Northern �7 0.27 any

North Central �7 0.30 �7 0.40

South Central �7 0.30 �7 0.25

Southern �7 0.40 �7 0.25

�
�6�?LB�4)($�KSQR�@C�P?RCB�NCP�/'3$��UUU�LDPA�MPE
��
�
�$PGRCPG?�NCP�7CPQGML����%P?DR���
�
�.?PGLC����1?AGDGA�AM?QR
�SQCQ�;MLC���APGRCPG?��
�
�5P?BC�SN�RM�?�6�'?ARMP�MD������GQ�?JJMUCB�UGRF�FGEF�QMJ?P�FC?R�E?GL�

�
�4CC�1?EC����DMP�$?PBGL?J�UGLBMU�AJ?QQ�BCDGLGRGMLQ��
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GENERIC MINIMUM COMPLIANCE GUIDELINES FOR THE U.S. 
ENERGY STAR WINDOWS

Zone Compliance Guideline

Northern Class 2 or 3 window with any LoŒ plus LoŒ-i89

North Central Class 2 or 3 w/LoŒ� or LoŒ�

South Central Class 2 or 3 w/LoŒ�

Southern Class 1 or better w/LoŒ�

'GESPC�����
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Northern

North Central

South Central

Southern
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#MRF�&/&3(:�45"3�NPMEP?KQ�A?JJ�MSR�6�'?ARMPQ AMLQGQRCLR
UGRF�@CRRCP�DP?KC�BCQGELQ�?LB�BMS@JC��MP�RPGNJC�N?LC�*( UGRF
JMU�&�?LB�?PEML�DGJJ��QCC�UGLBMU�6�'?ARMP BGQASQQGMLQ�ML
N?EC���
��4MJ?P�FC?R�E?GL��4)($
�PCOSGPCKCLRQ�GL�/MPRF
$CLRP?J��4MSRF�$CLRP?J�?LB�4MSRFCPL�XMLCQ�A?L�@C Q?RGQDGCB
UGRF�-MY�����\ ��*L�KMQR�GLQR?LACQ�/MPRFCPL�6�4��UGLBMUQ
UGJJ�PCOSGPC�RFC�?BBGRGML�MD�?��RF�QSPD?AC�JMU�&�NPMBSAR JGIC
-MY�G�� \ ��MP�RPGNJC�N?LC�EJ?QQ��*L�$?L?B?dQ�DSPRFCQR�LMPRF�
@CRRCP�NCPDMPKGLE�RPGNJC�N?LCQ�UGJJ�@C�LCCBCB��UFGJC�RFC
KMQR�NMNSJMSQ�QCARGMLQ�MD�RFC�AMSLRPW�A?L�SRGJGXC�@CRRCP
NCPDMPKGLE�BMS@JC�N?LCQ�UGRF�?�FGEF�QMJ?P�E?GL�JMU�& QSAF
?Q�-MY���� \ ��$?L?B?dQ�&3�NPMRMAMJ�BMCQ�LMR�NPMTGBC APCBGR
RM�-MY�G��\ �BCQNGRC�?�6�'?ARMP�PCBSARGML��RFC�QJGEFR
PCBSARGML�GL�4)($�UGRF�?��RF�QSPD?AC�JMU�&�LCE?RCQ�?LW
P?RGLE�GKNPMTCKCLR�UFCL�FC?RGLE�GQ�RFC�MLJW ?RRPG@SRC
�

�<//8��?36.381�!<91<+7=

1PMEP?KQ�QSAF�?Q�-&&%�DMP�)MKCQ�?LB�RFC�/")#
/?RGML?J�(PCCL�#SGJBGLE�4R?LB?PB�QCR�APGRCPG?�GL�RFPCC
?PC?Q�MD�@SGJBGLE�BCQGEL�?LB�AMLQRPSARGML�NP?ARGAC�

[�4SQR?GL?@JC�@SGJBGLE�BCQGELQ��K?RCPG?JQ�PCQMSPAGLE�
?LB�QGRC�NJ?LQ


[�&LCPEW�CDDGAGCLAW

[�8?RCP�CDDGAGCLAW

0LC�RCLCR�MD�?JJ�EPCCL�NPMEP?KQ�GQ�RF?R�RFC�@SGJBGLE�
KSQR�DGPQR�AMKNJW�UGRF�CLCPEW�AMBC��"BBGRGML?J�APCBGR�GQ
?U?PBCB�DMP�@CRRCP�CLCPEW�CDDGAGCLAW��@SR�?Q�RFGQ�GQ�RGCB�
RM�UFMJC�@SGJBGLE�NCPDMPK?LAC��GRdQ�BGDDGASJR�RM�K?IC�?
QNCAGDGA�QR?RCKCLR�?Q�RM�UF?R�JCTCJ�MD�?BBGRGML?J�UGLBMU
NCPDMPK?LAC�GQ�BCQGPCB��*L�ECLCP?J�RFC�APCBGR�?T?GJ?@JC�
DMP�CLCPEW�CDDGAGCLAW�GL�UGLBMUQ�GQ�QK?JJ�AMKN?PCB�RM�
RFC�MRFCP�A?RCEMPGCQ�

*L�RFC�N?QR�RFCQC�EPCCL�NPMEP?KQ�?JJMUCB�RFC�EJ?QQ
GLBSQRPW�RM�AJ?GK�APCBGR�DMP�GLRCPL?J�PCAWAJGLE�CDDMPRQ�
�ASJJCR
�GL�RFC�NPMBSARGML�MD�DJM?R�EJ?QQ��$SJJCR�GQ�LMU�
AMLQGBCPCB�?�NPC�AMLQSKCP�GLBSQRPG?J�PCSQC�RF?R�LM
JMLECP�OS?JGDGCQ�DMP�KSAF�MD�?�PCAWAJGLE�APCBGR�

&/&3(:�45"3 \ )MKCQ�?LB�RFC�1?QQGTC�)MSQC�*LQRGRSRC
?PC�RUM�CV?KNJCQ�MD�?BTMA?AW�NPMEP?KQ�RF?R�NSQF�DMP
@SGJBGLE�CDDGAGCLAW�JCTCJQ�QGELGDGA?LRJW�@CWMLB�RFC�KMBCJ
CLCPEW�AMBC��.MQR�b?@MTC�AMBCc�@SGJBGLE�NPMEP?KQ�UGJJ
PCOSGPC�?�FMKC�CLCPEW�P?RGLE��)&34�QAMPC
�DPMK�?L�GLBC�
NCLBCLR�FMKC�CLCPEW�P?RCP��5FC�QAMPCQ�?PC�BCTCJMNCB
SQGLE�AMKNSRCP�QGKSJ?RGML�MD�CLCPEW�AMLQSKNRGML�QNCAGDGA
RM�RFC�N?PRGASJ?P�BCQGEL��JMA?RGML�?LB�MPGCLR?RGML��#CWMLB
GKNPMTCB�UGLBMUQ�RFCQC�NPMEP?KQ�CKNF?QGXC�CVACJJCLR
?GP�QC?JGLE��?BT?LACB�GLQSJ?RGML�DMP�U?JJQ��ACGJGLEQ�?LB
DMSLB?RGMLQ��?LB�FGEF�CDDGAGCLAW�)7"$�COSGNKCLR�

�
�6�?LB�4)($�KSQR�@C�P?RCB�NCP�/'3$��UUU�LDPA�MPE
�MP�$4"�"�����
�UUU�AQ?EPMSN�MPE
��

�
�$PGRCPG?�NCP�7CPQGML����

�
�4CC�1?EC����DMP�$?PBGL?J�UGLBMU�AJ?QQ�BCDGLGRGMLQ��

��

CANADA ENERGY STAR REQUIREMENTS FOR WINDOWS

Zone U-Factor (SI) or ER

3 �7 1.2 �8 34

2 �7 1.4 �8 29

1 �7 1.6 �8 25

'GESPC�����

GENERIC MINIMUM COMPLIANCE GUIDELINES FOR CANADA 
ENERGY STAR WINDOWS

Zone Compliance Guideline

3 Class 3 (3-Pane) w/any LoŒ

2 Class 3 (2-Pane) w/LoŒ-180

1 Class 3 (2-Pane) w/any LoŒ or  Class 2 or 3 (2-Pane) w/LoŒ-180

'GESPC�����

�*6*-*����"�(�#$�"��425*;.�)76.:

'GESPC�����

*98/�	

*98/�


*98/��

���"�)�#�&
���#

��#�����"�$�"��
������$������##

�!!����(



��

�(%�#1)3%1)!�)-�3()2�2%#3).-
2(.4+$�"%�#.-2)$%1%$�6(%-
$%2)'-)-'�6)-$.62���(%
$!3!�/1%2%-3%$�2(.4+$�(%+/
3(%�$%2)'-�/1.&%22).-!+
,!*%�!�,.1%�)-&.1,%$
$%#)2).-�&.1�()2�.1�(%1�
/!13)#4+!1�#)1#4,23!-#%2�



��#�����"�$�"��
������$������##

�!!����(
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�%,/%1%$��+!22��!-4&!#341)-'
)C?R�QRPCLERFCLGLE�?LB�EJ?QQ�RCKNCPGLE�?PC�NPMACQQCQ�MD
FC?RGLE�?LLC?JCB�EJ?QQ�RM�?NNPMVGK?RCJW�����Z�'�����Z�$
�
?LB�RFCL�P?NGBJW�AMMJGLE�GR�UGRF�?GP��5FC�PCQSJR?LR�NGCAC�MD�
EJ?QQ�GQ�?NNPMVGK?RCJW�RUM�RM�DMSP�RGKCQ�QRPMLECP�RF?L�?�NGCAC
MD�?LLC?JCB�EJ?QQ��5FGQ�GLAPC?QCB�QRPCLERF�GQ�RFC�PCQSJR�MD�
NCPK?LCLRJW�JMAIGLE�RFC�MSRCP�QSPD?AC�KMJCASJCQ�MD�RFC�EJ?QQ
GL�AMKNPCQQGML�?LB�RFC�ACLRCP�NMPRGML�GL�AMKNCLQ?RGLE�RCLQGML�

�7>�'*98�
4GLAC�RFC�EJ?QQ�GQ�PCFC?RCB�RM�GRQ�QMDRCLGLE�NMGLR�?LB�RFCL�P?NGBJW
AMMJCB��?�ACPR?GL�?KMSLR�MD�U?PN�MP�@MU�GQ�LMPK?JJW�?QQMAG?RCB�UGRF
C?AF�NGCAC�MD�FC?R�RPC?RCB�EJ?QQ��(CLCP?JJW�RFGQ�U?PN�MP�@MU�GQ�LMR�?
QGELGDGA?LR�D?ARMP�RM�RFC�BCQGEL�NPMDCQQGML?J��0L�MAA?QGML�GR�QFMUQ�SN
?Q�BGQRMPRCB�PCDJCARCB�GK?ECQ�SLBCP�ACPR?GL�TGCUGLE�AMLBGRGMLQ
?LB�UGJJ�@C�KMPC�LMRGAC?@JC�?Q�RFC�MSRBMMP�PCDJCAR?LAC�MD�RFC
EJ?QQ�GLAPC?QCQ�

#;9*26� *;;.96
"�TGQG@JC�NFCLMKCLML�MD�RCKNCPCB�?LB�FC?R�QRPCLERFCLCB�
EJ?QQ�GQ�?�QRP?GL�N?RRCPL�RF?R�KGEFR�?NNC?P�SLBCP�ACPR?GL�JGEFRGLE
AMLBGRGMLQ��CQNCAG?JJW�GD�GR�GQ�TGCUCB�RFPMSEF�NMJ?PGXCB�JCLQCQ�
5FC�QRP?GL�N?RRCPL�A?L�?NNC?P�?Q�D?GLR�QNMRQ��@JMRAFCQ�MP�JGLCQ�
RFGQ�GQ�RFC�PCQSJR�MD�RFC�?GP�OSCLAFGLE��AMMJGLE
�MD�RFC�EJ?QQ�
BSPGLE�RFC�QRPCLERFCLGLE�NPMACQQ�?LB�GQ�LMR�?�EJ?QQ�BCDCAR�

�+!22��8/%2
�66.*4.-��4*::�
"LLC?JCB�EJ?QQ�A?L�@C�SQCB�DMP�TGQGML�?NNJGA?RGMLQ�UFCPC�AJC?P��RGLRCB
?LB�-MY\ EJ?QQCQ�?PC�QNCAGDGCB��NPMTGBCB�RFCW�KCCR�RFC�UGLBJM?B�
RFCPK?J�QRPCQQ�?LB�@SGJBGLE�AMBC�PCOSGPCKCLRQ�MD�RFC�NPMHCAR�

�.*;�#;9.60;1.6.-��4*::�
)C?R�QRPCLERFCLCB�EJ?QQ�GQ�?NNPMVGK?RCJW�RUM�RGKCQ�?Q�QRPMLE
?Q�?LLC?JCB�EJ?QQ�GL�PCQGQRGLE�UGLBJM?B��*D�GR�DP?ARSPCQ��GR�SQS?JJW
@PC?IQ�GLRM�J?PEC�QCARGMLQ��QGKGJ?P�RM�?LLC?JCB�EJ?QQ
�?LB�SQS?JJW
PCK?GLQ�GL�RFC�MNCLGLE��*D�GR�KCCRQ�?JJ�PCOSGPCKCLRQ��AMBCQ�?LB
QNCAGDGA?RGMLQ��FC?R�QRPCLERFCLCB�EJ?QQ�QFMSJB�@C�SQCB�GL�?JJ
?NNJGA?RGMLQ�UFCPC�?LLC?JCB�EJ?QQ�UGJJ�LMR�KCCR�RFCPK?J�MP
UGLBJM?B�PCOSGPCKCLRQ��)C?R�QRPCLERFCLCB�EJ?QQ�A?L�@C�SQCB
DMP�?JJ�RGLRCB��-MY�?LB�PCDJCARGTC�TGQGML�?NNJGA?RGMLQ��*R�GQ�RFC�
PCAMKKCLBCB�AFMGAC�DMP�?JJ�QN?LBPCJ�?NNJGA?RGMLQ�

$.58.9.-��4*::
5CKNCPCB�EJ?QQ�GQ�?R�JC?QR�DMSP�RGKCQ�?Q�QRPMLE�?Q�?LLC?JCB
EJ?QQ�GL�PCQGQRGLE�UGLBJM?B��*D�DP?ARSPC�MAASPQ��GR�UGJJ�@PC?I�GLRM
TCPW�QK?JJ�N?PRGAJCQ�UFGAF�SQS?JJW�UGJJ�CT?AS?RC�RFC�MNCLGLE
?LB�AMSJB�A?SQC�B?K?EC�MP�GLHSPW�RM�NCMNJC�@CJMU��#CA?SQC�MD
RFGQ��$?PBGL?J�PCAMKKCLBQ�RF?R�RFC�SQC�MD�RCKNCPCB EJ?QQ�GL
AMKKCPAG?J�AMLQRPSARGML�@C�PCQRPGARCB�RM�?NNJGA?RGMLQ�UFCPC
AMBCQ�PCOSGPC�Q?DCRW�EJ?XGLE��DGPC�ILMAIMSR�N?LCJQ�MP�GL�
LML�F?X?PBMSQ�?NNJGA?RGMLQ�UFCPC�EJ?QQ�D?JJMSR�NMRCLRG?J�
GQ�LMR�?�AMLACPL��

STRESS PROFILE FOR HEAT-STRENGTHENED GLASS

Compression
(3,500 - 7,500 psi)

Glass
Thickness

(T)

Tension
(2,200 - 3,300 psi)

0.21T

0.21T

0.58T

HEAT-STRENGTHENED AND TEMPERED GLASS 
COMPRESSION AND TENSION ZONES

0 Stress

0 Stress

Glass
Thickness

(T)
0.58T

0.21T

0.21T

Compression

Tension

STRESS PROFILE FOR TEMPERED GLASS

Compression
(10,000 psi minimum)

Glass
Thickness

(T)

0.21T

Tension
(4,500 - 7,000 psi)

0.21T

0.58T
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%GQRMPRGML�A?L�MAASP�GL�?JJ�EJ?QQ�NPMBSARQ��G�C���?LLC?JCB��FC?R�RPC?RCB�
KMLMJGRFGA��GLQSJ?RGLE��AM?RCB�MP�LML�AM?RCB
��5FCQC�QMKCRGKCQ�
TGQG@JC�NFCLMKCL?�?PC�RFC�BGPCAR�PCQSJR�MD�JGEFR�@CGLE�PCDJCARCB�?LB�PC�
DP?ARCB�?R�BGDDCPCLR�?LEJCQ�?LB�QNCCBQ�RFPMSEF�SLCTCL�EJ?QQ�QSPD?ACQ�

.GPPMP�JGIC�GK?ECQ�QFMSJB�LMR�@C�CVNCARCB�DPMK�EJ?QQ�RF?R�F?Q
@CCL�RCKNCPCB�MP�FC?R�QRPCLERFCLCB��2S?JGRW�QR?LB?PBQ�DMP�T?PGMSQ
QGXCQ�?LB�RFGAILCQQCQ�MD�FC?R�RPC?RCB�EJ?QQCQ�?PC�BCR?GJCB�GL�"45.
4NCAGDGA?RGML�$���������4MKC�EJ?QQ�NPMBSARQ�UGJJ�RCLB�RM�?AACLRS?RC
BGQRMPRGML�JCTCJQ�GD�RFCW�F?TC�?�PCJ?RGTCJW�FGEF�MSRBMMP�PCDJCAR?LAC�
7GCUGLE�?LEJC��EJ?QQ�RWNC��QIW�AMLBGRGML��RGKC�MD�B?W��EJ?QQ�
MPGCLR?RGML�?LB�RFC�RWNC�?LB�?KMSLR�MD�PCDJCARCB�GK?ECQ�?JJ
?DDCAR�RFC�NCPACGTCB�BCEPCCQ�MD�BGQRMPRGML�GL�?LW�EJ?QQ�NPMBSAR�
$?SQCQ�MD�BGQRMPRGML�A?L�@C�?RRPG@SR?@JC�RM�MLC�MP�?�AMK@GL?RGML
MD�RFC�DMJJMUGLE�D?ARMPQ�

���3MJJ�3GNNJC
?��)C?R�RPC?RKCLR�NPMACQQ�DMP�FC?R�QRPCLERFCLCB�?LB�

RCKNCPCB�EJ?QQ
���#MU�MP�8?PN��CGRFCP�NMQGRGTC�MP�LCE?RGTC


?��)C?R�RPC?RKCLR�NPMACQQ
@��%GDDCPCLACQ�@CRUCCL�GLQSJ?RGLE�EJ?QQ�?GPQN?AC�NPCQQSPC�?LB

@?PMKCRPGA�NPCQQSPCQ�A?SQCB�@W�UC?RFCP�MP�?JRGRSBC�
A��%GDDCPCLAC�@CRUCCL�GLQSJ?RGLE�EJ?QQ�?GPQN?AC�RCKNCP?RSPC

?LB�MSRBMMP�RCKNCP?RSPC�
B��4R?RGA�MP�BWL?KGA�NPCQQSPC�BGDDCPCLACQ�DPMK�GLBMMPQ�RM�MSR�

BMMPQ��G�C���UGLBJM?B��@SGJBGLEdQ�GLRCPL?J�NPCQQSPC��CRA�

C��(J?XGLE�QRMN�NPCQQSPC�
D���'P?KGLE�K?LSD?ARSPGLE�?LB�CPCARGML�RMJCP?LAC�
E��*LQSJ?RGLE�EJ?QQ�?GPQN?AC�D?@PGA?RGML�NPCQQSPCQ�

*R�GQ�$?PBGL?JdQ�GLRCLR�RM�AMLRPMJ�?LB�KGLGKGXC�BGQRMPRGML�JCTCJQ�GL
NPMACQQCQ�SLBCP�MSP�AMLRPMJ��5FC�EJ?XGLE�QWQRCK��RCKNCP?RSPCQ
?LB�NPCQQSPCQ�EPC?RJW�GLDJSCLAC�RFC�?KMSLR�MD�BGQRMPRGML��*R�
GQ�PCAMKKCLBCB�RF?R�RFC�BCQGEL�NPMDCQQGML?J�PCQNMLQG@JC�DMP�
EJ?QQ�QCJCARGML�TGCU�?�KMAI�SN�MD�RFC�GLRCLBCB�EJ?QQ�AFMGAC�GL�
?L�CLTGPMLKCLR�?Q�AJMQC�?Q�NMQQG@JC�RM�RFC�?ARS?J�@SGJBGLE�QGRC�
RM�BCRCPKGLC�GD�RFC�EJ?QQ�NPMBSAR�KCCRQ�RFC�?CQRFCRGA�M@HCARGTCQ
MD�RFC�NPMHCAR��

�+!9)-'�
.-2)$%1!3).-2�
5FC�EJ?XGLE�QWQRCK�QFMSJB�NPMTGBC�PCAMKKCLBCB�D?AC�?LB�CBEC
AJC?P?LACQ�?LB�@GRC�RM�PCR?GL�RFC�EJ?QQ�GL�NJ?AC�SLBCP�UGLBJM?B��
*R�?JQM�QFMSJB�RFCPK?JJW�?LB�KCAF?LGA?JJW�GQMJ?RC�RFC�EJ?QQ�DPMK
RFC�DP?KGLE�KCK@CPQ�RM�NPCTCLR�EJ?QQ�RM�KCR?J�AMLR?AR��4C?J?LRQ
MP�E?QICRQ�QFMSJB�NPMTGBC�?�U?RCPQFCB�UGRF�?L�?NNPMVGK?RC
FCGEFR�MD�� 
�� � �����KK
�?@MTC�RFC�CBEC�MP�QGEFRJGLC MD�RFC�EJ?QQ
DP?KGLE�KCK@CPQ��5FC�@GRC�NJSQ�U?RCPQFCB�QFMSJB�@C�J?PEC
CLMSEF�RM�AMTCP�RFC�GLQSJ?RGLE�EJ?QQ�QGEFRJGLC��

#.;;260��47,3:�
4CRRGLE�@JMAIQ�?PC�PCOSGPCB�DMP�QSAACQQDSJ�EJ?XGLE�MD�GLQSJ?RGLE
EJ?QQ�SLGRQ�GLRM�RFC�UGLBMU�DP?KC��8FCL�NPMNCPJW�SQCB��QCRRGLE
@JMAIQ�NPMTGBC�RFC�LCACQQ?PW�UCGEFR�BGQRPG@SRGML��ASQFGMLGLE�
?LB�AJC?P?LAC�LCCBCB�DMP�JMLE�RCPK�BSP?@GJGRW�MD�RFC�*(�SLGR�
(J?QQ�JGRCQ�QFMSJB�@C�QCR�ML�RUM�QGJGAMLC�MP�MRFCP�AMKN?RG@JC
CJ?QRMKCPGA�QCRRGLE�@JMAIQ�F?TGLE�?�4FMPC�"�%SPMKCRCP�F?PB�
LCQQ�MD�������������4CRRGLE�@JMAIQ�QFMSJB�@C�NMQGRGMLCB�?R�RFC
OS?PRCP�NMGLRQ��8FCL�RFGQ�GQ�LMR�NP?ARGA?J��QCRRGLE�@JMAIQ�A?L�@C

GLQR?JJCB�RM�UGRFGL��� �����KK
�MD�RFC�TCPRGA?J�EJ?QQ�CBEC�
-CLERF�MD�RFC�QCRRGLE�@JMAIQ�QFMSJB�@C����� �����KK
�GL�JCLERF
DMP�C?AF�QOS?PC�DMMR�MD�EJ?QQ�?PC?��@SR�LM�JCQQ�RF?L�� � ����KK

GL�JCLERF��4CRRGLE�@JMAIQ�LCCB�RM�@C�MD�QSDDGAGCLR�UGBRF�RM�DSJJW
QSNNMPR�@MRF�JGRCQ�MD�RFC�GLQSJ?RGLE�EJ?QQ�SLGR��WCR�QRGJJ�?JJMU
U?RCP�RM�N?QQ�@W�?LB�BP?GL�DPMK�RFC�EJ?XGLE�AF?LLCJ��4CRRGLE
@JMAI�RFGAILCQQ�GQ�PCAMKKCLBCB�RM�@C�� 
 � � ���KK
�MP�EPC?RCP
RM�NPMTGBC�QSDDGAGCLR�EJ?QQ�CBEC�AJC?P?LAC���

4CRRGLE�@JMAIQ�QFMSJB�@C�JMU�GL�MP�DPCC�MD�KGEP?RGLE�MPE?LGA
NJ?QRGAGXCPQ��UFGAF�QFMSJB�@C�AMLDGPKCB�UGRF�RFC�@JMAI�
QSNNJGCP��4MKC�MPE?LGA�NJ?QRGAGXCPQ�F?TC�RFC�NMRCLRG?J�RM
KGEP?RC�GLRM�?LB�B?K?EC�RFC�GLQSJ?RGLE�EJ?QQ�QC?J?LRQ��4MKC
@JMAI�K?RCPG?JQ�A?L�BGQAMJMP�MRFCP�GLQSJ?RGLE�EJ?QQ�AMKNM�
LCLRQ��*D�BGQAMJMP?RGML�GQ�?�AMLACPL��"45.�$������A?L�@C�SQCB
RM�QAPCCL�AMKNMLCLRQ��5FC�AMKN?RG@GJGRW�MD�RFC�QCRRGLE�@JMAI
QFMSJB�@C�TCPGDGCB�UGRF�RFC�@JMAI�QSNNJGCP�?LB�$?PBGL?J�*(�

'..8�#@:;.5:
8?RCP�QFMSJB�LMR�@C�NCPKGRRCB�RM�PCK?GL�GL�RFC�EJ?XGLE�
P?@@CR��"�UCCN�QWQRCK�QFMSJB�GLAMPNMP?RC�CLMSEF�UCCN�
FMJCQ�RM�CLQSPC�?BCOS?RC�BP?GL?EC��SQS?JJW�RFGQ�AMLQGQRQ�
MD�RFPCC�� 
 � � �����KK
�BG?KCRCP�FMJCQ�MP�COSGT?JCLR��COS?JJW
QN?ACB�?R�RFC�QGJJ�

�9*5260�".,755.6-*;276:�
5FC�DP?KGLE�QWQRCK�QFMSJB�NPMTGBC�QRPSARSP?J�QSNNMPR�DMP�
RFC�EJ?QQ�?LB�SLBCP�BCQGEL�JM?BQ�KSQR�LMR�CVACCB�RFC�JCLERF
MD�RFC�QN?L�BGTGBCB�@W������)MPGXMLR?J�KCK@CP�BCDJCARGML�BSC
RM�RFC�EJ?QQ�UCGEFR�QFMSJB�@C�JGKGRCB�RM�� 
 � � ���KK
�MP���
�MD
RFC�BCQGEL�CBEC�AJC?P?LAC�MD�RFC�EJ?QQ�MP�N?LCJ�@CJMU�
UFGAFCTCP�GQ�JCQQ��*L�BPW�EJ?XCB�E?QICR�QWQRCKQ��AMKNPCQQGTC
NPCQQSPC�CVCPRCB�?R�RFC�EJ?QQ�CBEC�QFMSJB�@C���RM����NMSLBQ
NCP�JGLC?J�GLAF������RM������/�K
�

�4*::�$12,36.::��75.6,4*;<9.
5FC�EJ?QQ�GLBSQRPW�F?Q�SQCB�?�QMDR�AMLTCPQGML�KCRFMB�RM�
BCQGEL?RC DJ?R�EJ?QQ�NPMBSAR�RFGAILCQQ�GL�KCRPGA��5M�KMPC�
?AASP?RCJW�BCQAPG@C�RFC�?ARS?J�EJ?QQ�RFGAILCQQ�DMP�NPMBSARQ�
NPCQCLRCB�GL�RFGQ�@PMAFSPC��RFC�QNCAGDGA�KCRPGA�RFGAILCQQ�UGJJ�
@C�SQCB��5FGQ�BMCQ�LMR�PCNPCQCLR�?�AF?LEC�GL�EJ?QQ�RFGAILCQQ��
@SR�?�KMPC�?AASP?RC�BCNGARGML�MD�RFC�RFGAILCQQ�RP?BGRGML?JJW�
SQCB��-GQRCB�@CJMU��'GESPC�����
�GQ�?�AMKN?PGQML�MD�QNCAGDGA�
KCRPGA�RFGAILCQQ��RFC�LMKGL?J�EJ?QQ�RFGAILCQQ�GL�GLAFCQ�?LB�
RFC�RP?BGRGML?J�BCQGEL?RGML�

SpeciÞ c Metric 
Thickness

Target Glass 
Thickness

ASTM 
Designation

Traditional
Designation

2.2 mm 0.087 inches 2.5 mm Single-Strength

2.3 mm 0.092 inches 2.5 mm Single-Strength

3.0 mm 0.117 inches 3 mm Double-Strength, 1Ú8 inch

3.1 mm 0.122 inches 3 mm Double-Strength,
DST, 1Ú8 inch

3.9 mm 0.153 inches 4 mm 5Ú32 inch

4.0 mm 0.160 inches 4 mm 5Ú32 inch

4.7 mm 0.187 inches 5 mm 3Ú16 inch

5.7 mm 0.223 inches 6 mm 1Ú4 inch
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*LCPR�E?QCQ��G�C���?PEML�?LB�IPWNRML��F?TC�@CCL�SQCB�GL�*(
SLGRQ�RM�CLF?LAC�RFC�RFCPK?J�NCPDMPK?LAC�MD�RFC�*(�SLGR�
?LB�UGLBMU�@W�PCBSAGLE�RFC�6�'?ARMP��"PEML�?LB�IPWNRML�?PC
AMJMPJCQQ��MBMPJCQQ��LML�RMVGA��LMLAMPPMQGTC��LMLDJ?KK?@JC�
AFCKGA?JJW�GL?ARGTC�E?QCQ�?LB�?PC�N?PRQ�MD�RFC�?RKMQNFCPC�
"PEML�GQ�?NNPMVGK?RCJW��
�MD�RFC�?RKMQNFCPC�?LB�IPWNRML�
GQ�?NNPMVGK?RCJW���������
�MP���N?PR�NCP�KGJJGML�MD�
RFC�?RKMQNFCPC���

�5897=.-�$1.95*4��76-<,;2=2;@
5FC�NPGLAGN?J�PC?QML�DMP�SQGLE�?PEML�MP�IPWNRML�GL�RFC�
?GPQN?AC�MD�?L�*(�SLGR�GQ�@CA?SQC�RFC�RFCPK?J�AMLBSARGTGRW�
MD�RFCQC�GLCPR�E?QCQ�GQ�QGELGDGA?LRJW�JMUCP�RF?L�RF?R�MD�?GP��
5FGQ�JMUCPQ�RFC�AMLBSARGTC�FC?R�RP?LQDCP�?APMQQ�RFC�A?TGRW�
MD�RFC�*(�SLGR��GKNPMTGLE�RFC�ACLRCP�MD�EJ?QQ�6�'?ARMP�?LB
MTCP?JJ�UGLBMU�6�'?ARMP��5FC�JMUCP�AMLBSAR?LAC�MD�RFCQC
E?QCQ�GQ�BSC�RM�RFC�D?AR�RF?R�RFCGP�KMJCASJ?P�K?QQ�GQ�EPC?RCP
RF?L�RF?R�MD�?GP��8GRF�?�J?PECP�K?QQ��RFCQC�GLCPR�E?QCQ�KMTC
QJMUCP�RF?L�?GP��?LB�RFCPC�?PC�DCUCP�KMJCASJ?P�AMJJGQGMLQ�
NCP�SLGR�MD�RGKC��'CUCP�AMJJGQGMLQ�PCQSJR�GL�JCQQ�FC?R�RP?LQDCP��

�9076�*6-��9@8;76
#CA?SQC�MD�GRQ�J?PEC�L?RSP?J�?@SLB?LAC��?PEML�GQ�GLCVNCLQGTC
AMKN?PCB�RM�IPWNRML� ,PWNRML�GQ�?NNPMVGK?RCJW�����RGKCQ�RFC

NPGAC�MD�?PEML��?LB�RF?R�GQ�RFC�K?GL�PC?QML�UFW�IPWNRML�GQ
SQCB�QN?PGLEJW�AMKN?PCB�RM�?PEML��4GLAC�?PEML�?LB�IPWNRML
E?QCQ�?PC�GLCPR�?LB�TCPW�NSPC�GL�AMKKCPAG?J�EP?BCQ��RFCPC
QFMSJB�LMR�@C�?�AMLACPL�MTCP�AFCKGA?J�PC?ARGMLQ�UGRF�MRFCP
K?RCPG?JQ�SQCB�GL�?L�GLQSJ?RGLE�EJ?QQ�SLGR�MP�UGLBMU�

*L�������$?PBGL?J�BCTCJMNCB�?LB�N?RCLRCB�?�QR?RC�MD�RFC�?PR
NPMACQQ�DMP�?PEML�DGJJGLE�MD�GLQSJ?RGLE�EJ?QQ�SLGRQ��3CAMELGXGLE
RFC�LCCB�RM�BCRCPKGLC�RFC�QNCAGDGA�?PEML�DGJJ�JCTCJQ�GL�*(�SLGRQ�
$?PBGL?J�F?Q�GLQR?JJCB�ML�JGLC�?PEML�KC?QSPGLE�COSGNKCLR
SQGLE�QN?PI�CKGQQGML�QNCARPMQAMNW��4&4
�RCAFLMJMEW�DPMK
4N?PIJGIC��-RB��

�
�-GKGRQ�QFMUL�BM�LMR�?NNJW�RM�QF?NCQ�
MP�SLGRQ�D?@PGA?RCB�UGRF�KGQK?RAFCB�
EJ?QQ�RFGAILCQQ�

�
�.GLGKSK�BGKCLQGMLQ�BM�LMR�?NNJW�RM�
@PC?RFCP�RS@C�SLGRQ�

�
�.?VGKSK�?PC?�@?QCB�ML����NQD�������I1?

BCQGEL�UGLBJM?B����QCAMLB�BSP?RGML
��
K?LSD?ARSPGLE��?LB�MP�Q?DC�F?LBJGLE�JGKGR�

�
�5FGQ�AF?PR�?NNJGCQ�RM�BMS@JC�N?LC�*(6Q�
�
�5FC�QSEECQRCB�JGKGR�ML�K?VGKSK�QFMPR

BGKCLQGML�DMP�FC?R�RPC?RCB�EJ?QQ�GQ�@?QCB
ML�PCBSAGLE�RFC�NMRCLRG?J�MD�@G�QR?@JC�EJ?QQ
�MGJ�A?LLGLE�?LB�QMDR�ACLRCPCB
�

�
�5FC�K?VGKSK�QFMPR�?LB�JMLE�BGKCLQGML�
DMP�� � � �������KK
�EJ?QQ�GQ�@?QCB�ML�RFC�
QGXC�MD�RFC�RCKNCPGLE�JGLC�

�
�5FCQC�?PC�ESGBCJGLCQ�MLJW�?LB�?PC�LMR�?�
QS@QRGRSRC�DMP�RFC�"45.�QR?LB?PB�&������

�
�3CTGQCB���������

Glass 
Thickness 

inches (mm)

Minimum 
Recommended 

Short Side 
Dimension for 

Argon Filled Unit 2 
inches (mm)

Annealed Glass

 Maximum Area3 (ft2) (m2)

Heat-Treated Glass Weight

Maximum 
Long 

Dimension 
inches (mm)

Aspect 
Ratio 
Less 

than 2

Aspect 
Ratio 

Greater 
than 2

Maximum 
Short 

Dimension 
inches (mm)

Maximum 
Long 

Dimension 
inches (mm)

Maximum  
Area3 
ft 2 (m2)

IG Unit Weight 
Approximation 
lbs/ft 2 (kg/m2)

3Ú32 (2.2) 10 (254) 70 (1778) 10 (0.9) 8 (0.7) 36 (914) 70 (1778) 15 (1.4) 2.4 (11.7)

1Ú8 (3.0) 12 (305) 80 (2032) 15 (1.4) 13 (1.2) 36 (914) 80 (2032) 20 (1.9) 3.2 (15.6)

5Ú32 (3.9) 14 (356) 90 (2286) 24 (2.2) 20 (1.9) 48 (1219) 90 (2286) 30 (2.8) 4.2 (20.5)

3Ú16 (4.7) 18 (457) 100 (2540) 33 (3.1) 27 (2.5) 60 (1524) 100 (2540) 50 (4.6) 5.0 (24.4)

1Ú4 (5.7) 24 (610) 120 (3048) 45 (4.2) 37 (3.3) 84 (2134) 144 (3658) 60 (5.6) 6.5 (31.7)

'GESPC�����

Airspace Dimension 
inches (mm)

Maximum Long Dimension 
inches (mm)

Maximum Area 
ft 2  (m2)

1Ú4 (6.5) 80 (2032) 20 (1.9)

5Ú16 (8.0) 90 (2286) 30 (2.8)

3Ú8 (9.8) 100 (2540) 50 (4.6)

³ 7Ú16 (³ 11.5) 144 (3658) 60 (5.6)
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5FC�GLQSJ?RGLE�EJ?QQ�SLGR�QGXC��ECMKCRPW�?LB�?BBGRGML�MD�GLRCPL?J
EPGJJCQ��CRA���GLDJSCLAC�RFC�CDDCARGTCLCQQ�MD�RFC�?PEML�DGJJGLE
NPMACQQ��'MP�GLQR?LAC��EPGJJCQ�GLQGBC�RFC�?GPQN?AC�AMLR?GL�?GP�
?LB�RFC�?GP�GL�RFC�EPGJJCQ�UGJJ�PCBSAC�RFC�MTCP?JJ�GLGRG?J�?PEML
NCPACLR�DGJJ�JCTCJ��8GRF�AJMQC�RM����WC?PQ�MD�?PEML�DGJJGLE�RCQRGLE
?LB�K?LSD?ARSPGLE�CVNCPGCLAC��$?PBGL?J�@CJGCTCQ�RF?R�GRQ�*(
SLGRQ�UGJJ�F?TC�?L�GLGRG?J�?TCP?EC�?PEML�DGJJ�JCTCJ�MD���
�MP�EPC?RCP�

4GLAC�?PEML�GQ�?NNPMVGK?RCJW��
�MD�RFC�C?PRFdQ�?RKMQNFCPC�
RFCPC�GQ�?�BPGTGLE�DMPAC�DMP�RFC�?PEML�RM�NCPKC?RC�RFPMSEF�?JJ
*(�CBEC�QC?JQ�RM�RFC�?K@GCLR�?RKMQNFCPC��-GICUGQC��RFCPC�
GQ�?�QGKGJ?P�BPGTGLE�DMPAC�DMP�?GP��MVWECL�?LB�LGRPMECL
�RM�
NCPKC?RC�GLRM�RFC�*(�SLGR��

$?PBGL?J�ACPRGDGCQ�GRQ�GLQSJ?RGLE�EJ?QQ�NPMBSARQ�?DDGPKGLE�RF?R
RFCW�?PC�AMLQRPSARCB�QGKGJ?PJW�RM�QNCAGKCLQ�RF?R�UCPC�?SBGRCB�

ANSI Z-97.1-2009 CPSC 16CFR 1201 cat. I CPSC 16CFR 1201 cat. II

Use of Standard To test and identify glasses as safety glazing 
materials which will be used in locations where 
required in building codes. Monolithic annealed glass 
in any thickness is not considered a safety glazing 
material under this standard. 

To test and identify glasses as safety 
glazing materials which will be used 
in any location that is subject to human 
impact resistance requirements (limited 
to products having an area not greater 
than 9 sq. ft.)

To test and identify glasses as 
safety glazing materials which 
will be used in any location that is 
subject to human impact resistance 
requirements (unlimited size)

Impact Test Requirements Class A: 100# bag dropped from height of 48"
Class B: 100# bag dropped from height of 18"
Class C: 100# bag dropped from height of 12"

100# bag dropped from height of 18" 100# bag dropped from height of 48"

Evaluation Criteria 
for Tempered Glass to 
Pass Standard

a.  If fracture occurs at the speciÞ ed Class drop height, 
the 10 largest crack-free particles shall not weigh 
more than 10 square inches of the glass tested,

b.  If no fracture occurs from the standard bag drop 
test, then the glass shall be broken using either 
1) sharp impactor such as a pointed hammer or 
2) using a spring loaded center punch. The criteria 
described in (a) above is used for pass/fail criteria 

a. No fracture at 18 inches or,

b.  If fracture occurs, the 10 largest 
crack-free particles shall not weigh 
more than 10 square inches of the 
glass tested

a. No fracture at 48 inches or,

b.  If fracture occurs, the 10 largest 
crack-free particles shall not 
weigh more than 10 square inches 
of the glass tested 

Evaluation Criteria 
for Laminated Glass to 
Pass Standard

a. No fracture at speciÞ ed Class drop height or,

b.  If fracture occurs at the speciÞ ed Class height, no 
hole through which a 3-inch diameter sphere will 
freely pass is allowed

a. No fracture at 18 inches or,

 

a. No fracture at 48 inches or,

b.  If fracture occurs, no hole 
through which a 3-inch diameter 
sphere will freely pass is allowed

b.  If fracture occurs, no hole 
through which a 3-inch diameter 
sphere will freely pass is allowed

RCQRCB�?LB�DMSLB�RM�N?QQ�RFC�QR?RCB�PCOSGPCKCLRQ�MD�*(."
�*LQSJ?RGLE�(J?QQ�.?LSD?ARSPCPQ�"JJG?LAC
�?LB�*($$��*LQSJ?RGLE
(J?QQ�$CPRGDGA?RGML�$MSLAGJ
��5M�GLBGA?RC�RF?R�?�K?LSD?ARSPCP
KCCRQ�RFC�?PEML�DGJJ�JCTCJ�PCOSGPCKCLRQ��?�K?LSD?ARSPCP�KSQR
F?TC�?L�?TCP?EC�GLGRG?J�?PEML�DGJJ�JCTCJ�MD���
�DMP�RCQR�QNCAGKCLQ
?LB�?L�?TCP?EC�MD���
�?DRCP�CVNMQSPC�RM�RFC�"45.�&�����
UC?RFCPGLE�AWAJC��$?PBGL?J�KCCRQ�RFCQC�PCOSGPCKCLRQ�?Q�JGQRCB
GL�RFC�*($$�$CPRGDGCB�1PMBSARQ�%GPCARMPW��

*L�&SPMNC��&/�����N?PR���GQ�RFC�EMTCPLGLE�QR?LB?PB�ML�E?Q�
DGJJGLE��5FGQ�QNCAGDGA?RGML�PCOSGPCQ�RF?R�RCQRCB�QNCAGKCLQ
BCKMLQRP?RC�?�JC?I?EC�P?RC�MD�� �
�NCP�WC?P�?DRCP�UC?RFCP
AWAJGLE��$?PBGL?JdQ�*(�SLGRQ�F?TC�@CCL�GLBCNCLBCLRJW�RCQRCB�
@W�&SPMNC?L�J?@Q�?LB�KCCR�RFGQ�PCOSGPCKCLR��

�!&%38��+!9)-'
4?DCRW�EJ?XGLE�K?W�@C�PCOSGPCB�RM�KCCR�?LW�JMA?J�?LB�MP�L?RGML?J�@SGJBGLE�AMBCQ��5FC�4?DCRW�(J?XGLE�$CPRGDGA?RGML�$MSLAGJ��4($$

NPMTGBCQ�DMP�RFC�ACPRGDGA?RGML�MD�Q?DCRW�EJ?XGLE�K?RCPG?JQ�DMSLB�RM�@C�GL�AMKNJG?LAC�UGRF�MLC�MP�KMPC�MD�RFC�DMJJMUGLE�PCOSGPCKCLRQ�
"/4*�;������������$14$���$'3������A?R��*�?LB�$14$���$'3������A?R��**��?Q�JGQRCB�@C JMU��'GESPC�����
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6LBCP�RFCQC�AMLBGRGMLQ��RFC�GLRCPG�
MP�JGRC�MD�EJ?QQ�UGJJ�@C�CVNMQCB�RM
RFC�K?VGKSK�RFCPK?J�QRPCQQ��5FC
RFCPK?J�PCQGQR?LAC�MD�RFC�*(�SLGR
ICCNQ�RFC�ACLRP?J�EJ?QQ�PCEGML�PCJ�
?RGTCJW�U?PK��"R�RFC�CBEC�MD�EJ?QQ�
FMUCTCP��RFC�RFCPK?J�AMLBSARGTGRW
MD�RFC�*(�CBEC�QC?J�?LB�RFC�DP?KC
BCQGEL�UGJJ�BPMN�RFGQ�EJ?QQ�CBEC
RCKNCP?RSPC�QGELGDGA?LRJW��5FGQ
U?PK�ACLRCP�AMJB�CBEC�AMLBGRGML
LMU�APC?RCQ�RCLQGJC�QRPCQQCQ�?LB
GLAPC?QCB�@PC?I?EC�NMRCLRG?J�


���96.�'38>/<��+C�A3>2��312�#96+<��9+.
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RCKNCP?RSPC�?LB�RFC�PCQSJRGLE�RFCPK?J�QRPCQQCQ��*L�?BBGRGML��?LW�
QF?BGLE�BCTGACQ�SQCB�ML�RFC�GLQGBC�MD�RFC�UGLBMU�UGJJ�RCLB�RM�RP?N
?LB�MP�PCDJCAR�FC?R�@?AI�?R�RFC�EJ?QQ��DSPRFCP�GLAPC?QGLE�RFC�EJ?QQ�
RCKNCP?RSPCQ��*L�CGRFCP�A?QC��RFC�CDDCAR�MD�QMJ?P�JM?BQ�ML�RFC�CBEC
RCKNCP?RSPCQ�GQ�KGLGK?J��5FGQ�K?W�JC?B�RM�FGEFCP�QRPCQQ�NMRCLRG?JQ
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GLRCPGMP�JGRC�GQ�EPC?RCP�RF?L�RF?R�MD�AJC?P�EJ?QQ�
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GLBSACB�QRPCQQ�GQ�FGEF�CLMSEF��EJ?QQ�DP?ARSPC�AMSJB�MAASP��*L�KMQR
?NNJGA?RGMLQ��RFCPK?J�QRPCQQCQ�A?SQCB�@W�RFC�?@MTC�?PC�LMR�FGEF
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DPMK�FMPGXMLR?J�DMP�FMPGXMLR?J�@JGLBQ�

���.GLGKSK��� ����KK
�AJC?P?LAC�@CRUCCL�EJ?QQ�?LB�QF?BGLE�BCTGAC�

����)C?RGLE�AMMJGLE�MSRJCRQ�KSQR�@C�RM�PMMKQGBC�MD�QF?BGLE�BCTGAC�

)C?R�QRPCLERFCLGLE�MP�RCKNCPGLE�MD�RFC�EJ?QQ�K?W�@C�LCACQQ?PW�RM
MDDQCR�RFC�CDDCARQ�MD�?�J?AI�MD�?BCOS?RC�TCLRGJ?RGML�

5FC�DMJJMUGLE�?PC�PCAMKKCLB?RGMLQ�DMP�@JGLBQ�?LB�BP?NCPGCQ�RM
PCBSAC�EJ?QQ�RFCPK?J�QRPCQQ�

���7CPRGA?J�@JGLBQ�?PC�PCAMKKCLBCB�MTCP�FMPGXMLR?J�@JGLBQ�

���%?PI�@JGLBQ�?PC�PCAMKKCLBCB�MTCP�JGEFR�@JGLBQ�

���0NCL�UC?TC�BP?NCPGCQ�?PC�PCAMK�
KCLBCB�MTCP�AMLRGLSMSQ�K?RCPG?J�

���"�AJMQSPC�QRMN�GQ�PCAMKKCLBCB�ML�
FMPGXMLR?J�MP�TCPRGA?J�@JGLBQ�RM�NPCTCLR
RFCK�DPMK�AJMQGLE AMKNJCRCJW�

���"�L?RSP?J�?GP�TCLR�GQ�
PCAMKKCLBCB�?APMQQ�RFC�
FC?B�MD�RFC�FMPGXMLR?J�BCR?GJ�
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�(%1,!+��31%22�!-$��+!22��1%!*!'%
8FCL�UGLBMU�EJ?QQ�GQ�U?PKCP�?R�RFC�ACLRCP�PCJ?RGTC�RM�RFC�CBEC�?Q�QFMUL�@CJMU��'GESPC�����
��RFC�CVN?LQGML�MD�RFC�ACLRP?J�XMLC�NJ?ACQ ?�
RCLQGJC�QRPCQQ�ML�RFC�EJ?QQ�CBEC��#?QCB�SNML�RFC�AMCDDGAGCLR�MD�RFCPK?J�CVN?LQGML�DMP�QMB?�JGKC�EJ?QQ��?��Z�'�����Z�$
�RCKNCP?RSPC�BGDDCPCLAC
APC?RCQ����NQG������I1?
�KCAF?LGA?J�QRPCQQ�GL�RFC�EJ?QQ�CBEC��8FCL�RFC�QRPCQQ�CVACCBQ�RFC�QRPCLERF�MD�RFC�EJ?QQ�CBEC��?�RFCPK?J DP?ARSPC A?L
MAASP��-MU�QRPCQQ�DP?ARSPCQ��G�C���JCQQ�RF?L�������NQG���������I1?
�QRPCQQ��A?L�@C�AF?P?ARCPGXCB�@W�?�QGLEJC�DP?ARSPC�JGLC�NCPNCLBGASJ?P RM�RFC�EJ?QQ
CBEC��5WNGA?JJW�?�DJ?U�MP�AFGN�A?L�@C�DMSLB�?R�RFC�CBEC��MPGEGL
�MD�RFGQ�RWNC�MD�DP?ARSPC��)GEFCP�QRPCQQ�DP?ARSPCQ�A?L�@C�AF?P?ARCPGXCB�?Q�F?TGLE
KSJRGNJC�TCLR�JGLCQ�PSLLGLE�GLRM�RFC�B?WJGEFR�MNCLGLE��1JC?QC�QCC�$?PBGL?JdQ�54#�DMP�)C?R�5P?LQDCP�(SGBCJGLCQ�

5FCPC�?PC�RFPCC�UMPQR�A?QC�AMLBGRGMLQ�GL�UFGAF�RM�CT?JS?RC�RFC�QRPCQQCQ�GL�EJ?QQ�?LB�RFC�GKN?AR�ML�@PC?I?EC�CVNCAR?RGMLQ��5FC�
AMLBGRGMLQ�?PC��AMJB�UGLRCP�LGEFR��AMJB�UGLRCP�B?W�UGRF�FGEF�QMJ?P�JM?B��FMR�QSKKCP�B?W�UGRF�FGEF�QMJ?P�JM?B��&?AF�MD�RFCQC�AMLBGRGMLQ
APC?RCQ�RFC�DMJJMUGLE�PCQNMLQCQ�GL�?�QC?JCB��BMS@JC�EJ?XGLE�SLGR�
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�)-$+.!$2�!-$��-24+!3)-'��+!22��)9%��),)32
5FC�UGLBJM?B�B?R?�NPCQCLRCB��'GESPCQ������������������������?LB�����

GQ�@?QCB�ML�"45.�4R?LB?PB�&������4R?LB?PB�1P?ARGAC�DMP�%CRCPKGLGLE�
-M?B�3CQGQR?LAC�MD�(J?QQ�GL�#SGJBGLEQ
�DMP�?LLC?JCB�EJ?QQ��

5FC�AF?PRQ�K?W�@C�SQCB�@W�RFC�BCQGEL�NPMDCQQGML?J�RM�AFMMQC�RFC
?NNPMNPG?RC�EJ?QQ�NPMBSAR�RM�KCCR�RFC�UGLBJM?B�APGRCPG?�QNCAGDGCB�
5FC�AF?PRQ�?PC�DMP�GLQSJ?RGLE�EJ?QQ�SLGRQ�?LB�?QQSKC�DMSP�QGBCB
QSNNMPR�UGRF�QSNNMPR�BCDJCARGMLQ�LMR�EPC?RCP�RF?L�-�����MD�RFC
QN?L�?R�BCQGEL�JM?B��?LB�?�SLGDMPK�RFPCC�QCAMLB�JM?B�BSP?RGML�

#PC?I?EC�NPM@?@GJGRW�DMP�GLQSJ?RGLE�EJ?QQ�GQ��������SLGRQ��#W�BCDGLGRGML�
@PC?I?EC�MD�CGRFCP�JGRC�GL�?L�GLQSJ?RGLE�EJ?QQ�SLGR�AMLQRGRSRCQ�SLGR
@PC?I?EC��5FC��������SLGR�@PC?I?EC�NPM@?@GJGRW�GQ�RFC�AMK@GLCB�
NPM@?@GJGRW�DMP�@MRF�JGRCQ�UFCL�RFC�SLGR�GQ�CVNMQCB�RM�BCQGEL�JM?B��

�9A�>9�?=/�>2/�A38.69+.�-2+<>�+8.�./=318�0+->9<=�

[�-MA?RC�RFC�JMLE�BGKCLQGML�?LB�QFMPR�BGKCLQGML�ML�RFC�AF?PR�

[�%P?U�?�TCPRGA?J�JGLC�DPMK�RFC�JMLE�BGKCLQGML�?LB�?�FMPGXMLR?J�JGLC
DPMK�RFC�QFMPR�BGKCLQGML�

[�"R�RFC�NMGLR�UFCPC�RFCQC�JGLCQ�GLRCPQCAR��GLRCPNMJ?RC�@CRUCCL�RFC
UGLBJM?B��I1?
�AMLRMSPQ�RM�BCRCPKGLC�RFC�?JJMU?@JC�UGLBJM?B��'MP
UGLBJM?B�GL�14'��SQC�RFC�AMLTCPQGML�D?ARMP�GL�AF?PR�

[�*D�?L�*(�AMLQRPSARGML�MRFCP�RF?L�?LLC?JCB�?LLC?JCB�GQ�RM�@C�SQCB�
BCRCPKGLC�RFC�UGLBJM?B�DMP�RFC�?LLC?JCB�?LLC?JCB�EJ?QQ�UGRF�
RFC�?NNPMNPG?RC�EJ?QQ�RFGAILCQQ��?LB�KSJRGNJW�RFGQ�UGLBJM?B�@W�
��RFC�?NNPMNPG?RC�JM?B�D?ARMP��QCC�-M?B�'?ARMPQ�'GESPC������@CJMU
�

Load Factors

Annealed / Annealed 1.00

Heat-Strengthened / Annealed 1.11

Heat-Strengthened / Heat-Strengthened 2.00

Heat-Strengthened / Tempered 2.11

Tempered / Tempered 4.00

'GESPC�����

'GESPC����� 'GESPC�����

'GESPC����� 'GESPC�����

���!95H�GHF9B;H<9B98�;@5GG�HC�<5J9�5�GIF:579�7CADF9GG=CB�
69HK99B������&)5���
����DG=��5B8������&)5���
����DG =��

���-9AD9F98�;@5GG�HC�<5J9�5�GIF:579�7CADF9GG=CB�C:����&)5�
���
����DG=��A=B=AIA�

����IF5H=CB�C:�@C58�=G�H<F99�G97CB8G�
����
�����DFC656=@=HM�C:�:5=@IF9�
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8FCL�GLQSJ?RGLE�EJ?QQ�SLGRQ�?PC�GLQR?JJCB�?R�?JRGRSBCQ�MD
?NNPMVGK?RCJW�������DCCR�?@MTC�RFC�K?LSD?ARSPGLE�?JRGRSBC��
RFC�AMLTCLRGML?J�?NNPM?AF�F?Q�@CCL�RM�GLQR?JJ�?�A?NGJJ?PW�
RS@C��5FC�RS@C�NCPKGRQ�RFC�GLQSJ?RGLE�EJ?QQ�SLGR�RM�NPCQQSPC
COS?JGXC�UGRF�RFC�JMA?J�?RKMQNFCPC�?LB�PCJGCTC�RFC�?JRGRSBC
NPCQQSPC�BGDDCPCLRG?J�?APMQQ�RFC�SLGR�APC?RCB�@W�RFC�BGDDCPCLAC
GL�K?LSD?ARSPGLE�?JRGRSBC�?LB�GLQR?JJ?RGML�?JRGRSBC��8FCL
?PEML�E?Q�GQ�SQCB�GL�RFC�?GPQN?AC��A?NGJJ?PW�RS@CQ�UGJJ�NCPKGR
RFC�?PEML�E?Q�RM�CQA?NC��?LB�6�'?ARMPQ�QFMSJB�@C�@?QCB�ML�
?L�?GP�DGJJCB�*(�SLGR�AMLQRPSARGML�

 9.::<9.��5+*4*6,.� 97+4.5:
8FCL�?L�GLQSJ?RGLE�EJ?QQ�SLGR�GQ�CVNMQCB�RM�UGLBJM?BQ��JMA?J
@?PMKCRPGA�DJSARS?RGMLQ��RCKNCP?RSPC�QUGLEQ�MP�?L�?JRGRSBC
AF?LEC��?�NPCQQSPC�GK@?J?LAC�GQ�APC?RCB��%CNCLBGLE�ML�RFC
EJ?QQ�QRGDDLCQQ��RFCPC�?PC�DMSP�NMRCLRG?J�GQQSCQ�?QQMAG?RCB�UGRF
RFCQC�NPCQQSPC�JM?BQ�

[�%?K?EC�RM�RFC�GLQSJ?RGLE�EJ?QQ�QC?J

[�(J?QQ�@PC?I?EC

[�&VACQQGTC�BCDJCARGML�?LB�AJC?P?LAC�NPM@JCKQ�DMP�
MNCP?RGLE�UGLBMUQ

[�$MKNJ?GLRQ�?@MSR�SL?AACNR?@JC�BGQRMPRGML�PCQSJRGLE�
DPMK�EJ?QQ�BCDJCARGML

(J?QQ�BCDJCARGML��CBEC�QC?J�JM?BQ�?LB�@PC?I?EC�NPM@?@GJGRW�A?L
@C�OS?LRGDGCB�GD�RFC�GLQSJ?RGLE�EJ?QQ�SLGR�AMLQRPSARGML��EJ?QQ

QGXC�?LB�?�K?ELGRSBC�MD�RFC�GLGRG?J�NPCQQSPC�GK@?J?LAC�GQ
ILMUL��5FC�NCPACGTCB�BGQRMPRGML�DMP�?�EGTCL�BCDJCARGML�GQ�
QS@HCARGTC��0@HCARGMLQ�RM�EJ?QQ�BCDJCARGML�ECLCP?JJW�MAASP�
UFCL�RFC�SLGR�GQ�TGCUCB�DPMK�RFC�CVRCPGMP�?R�QMKC�BGQR?LAC
?U?W�DPMK�RFC�@SGJBGLE��%GQRMPRGML�AMKNJ?GLRQ�?PC�EPC?RCQR�
DMP�AMLA?TC�QSPD?ACQ�QSAF�?Q�?�LCE?RGTC�*(�SLGR��

5FC�?BBGRGML�MD�FC?R�QRPCLERFCLCB�MP�RCKNCPCB�EJ?QQ�GL�
MLC�JGRC�MD�RFC�GLQSJ?RGLE�EJ?QQ�SLGR�UGJJ�LMR�AF?LEC�RFC�EJ?QQ
BCDJCARGML��@SR�UGJJ�PCBSAC�RFC�EJ?QQ�@PC?I?EC�NPM@?@GJGRW��*D
FC?R�QRPCLERFCLCB�MP�RCKNCPCB�EJ?QQ�UCPC�SQCB�GL�@MRF�JGRCQ
MD�?L�GLQSJ?RGLE�EJ?QQ�SLGR��RFC�@PC?I?EC�NPM@?@GJGRW�BSC�RM�
?JRGRSBC�AF?LECQ�UMSJB�@C�CQQCLRG?JJW�CJGKGL?RCB�

�-.*4����%62;��76:;9<,;276
5FC�@CQR�AMLQRPSARGML�?JRCPL?RGTCQ�DMP�FGEF�?JRGRSBC�GLQR?JJ?RGMLQ
MD�GLQSJ?RGLE�EJ?QQ�SLGRQ�UMSJB�@C�RM�SQC�RFC�RFGLLCQR�EJ?QQ
NMQQG@JC�GL�AMK@GL?RGML�UGRF�RFC�QK?JJCQR�NMQQG@JC�?GPQN?AC
E?N�UGBRF��*D�GLQSJ?RGLE�EJ?QQ�SLGRQ�?PC�@CGLE�AMLQGBCPCB�RM�
@C�GLQR?JJCB�GL�FGEF�?JRGRSBC�?NNJGA?RGMLQ��AMLQGBCP?RGML�DMP
@PC?I?EC��BCDJCARGML��B?K?EC�RM�RFC�GLQSJ?RGLE�EJ?QQ�QC?J�
?LB�BGQRMPRGML�QFMSJB�@C�K?BC��*D�?LW�MD�RFCQC�N?P?KCRCPQ�
?PC�@CWMLB�?AACNR?@JC�JCTCJQ��?GP�DGJJCB�A?NGJJ?PW�RS@C�*(�SLGRQ
QFMSJB�@C�AMLQGBCPCB�

'GESPCQ������������������������?LB������UCPC�BCTCJMNCB�DMP
GLQSJ?RGLE�EJ?QQ�SLGRQ�GLQR?JJCB�?R�FGEF�?JRGRSBCQ�

'GESPC����� 'GESPC�����
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[�-M?B�BSP?RGML��GLQR?JJ?RGML�RGKC
�GQ�@?QCB�ML���KMLRF�

[�$SPTCQ�?PC�@?QCB�ML�?��
�EJ?QQ�@PC?I?EC�MP���NMSLBQ�JGLC?J
GLAF�CBEC�QRPCQQ��UFGAFCTCP�MAASPQ�DGPQR�

[�*LQSJ?RGLE�EJ?QQ�SLGR�?QQSKCB�RM�@C�D?@PGA?RCB�?R�?L�?JRGRSBC
MD�����DCCR������KCRCPQ
�?R���Z�'����Z�$
�

[�#MRF�JGRCQ�MD�RFC�*(�SLGR�?PC�?LLC?JCB�EJ?QQ��*D�MLC�MP�@MRF
JGRCQ�MD�EJ?QQ�?PC�FC?R�QRPCLERFCLCB�MP�RCKNCPCB��RFC�AF?PRQ
UGJJ�WGCJB�AMLQCPT?RGTC�PCQSJRQ�

[�/M�AMLQGBCP?RGML�GQ�EGTCL�RM�?CQRFCRGAQ�?LB�EJ?QQ�BGQRMPRGML�

�7>�;7�%:.��201��4;2;<-.��1*9;:
[�%CRCPKGLC�GLQR?JJ?RGML�?JRGRSBC��?JRGRSBC�UFCPC�SLGRQ�

?PC�GLQR?JJCB
�

[�-MA?RC�EJ?QQ�RFGAILCQQ�AF?PR��QFMPR�QGBC�BGKCLQGML��
GLQR?JJ?RGML�?JRGRSBC�?LB�E?N�UGBRF�

[�"R�RFC�NMGLR�UFCPC�RFC�QFMPR�QGBC�BGKCLQGML�KCCRQ�RFC
GLQR?JJ?RGML�?JRGRSBC��BCRCPKGLC�GD�RFC�NMGLR�GQ�?@MTC�MP�
@CJMU�RFC�E?N�UGBRF�JGLC��*D�RFC�NMGLR�GQ�@CJMU�RFC�JGLC��
RFC�GLQSJ?RGLE�EJ?QQ�SLGR�QFMSJB�EGTC�Q?RGQD?ARMPW�QCPTGAC
UGRFMSR�A?NGJJ?PW�RS@CQ��*D�RFC�NMGLR�GQ�?@MTC�RFC�E?N�UGBRF
JGLC��RFC�*(�SLGR�GQ�LMR�QSGR?@JC�DMP�RFC�EGTCL�AMLBGRGMLQ��
?LB�A?NGJJ?PW�RS@CQ��?�AF?LEC�GL�EJ?QQ�RFGAILCQQ�MP�E?N
UGBRF�QFMSJB�@C�AMLQGBCPCB�

[�'MP�RPGNJC�N?LC�SLGRQ�UGRF�COS?J�?GPQN?ACQ�?LB�K?RAFCB
EJ?QQ�RFGAILCQQCQ��SQC�RFC�?NNPMNPG?RC�EJ?QQ�RFGAILCQQ�
AF?PR�?LB�RFC�JGLC�COS?J�RM�RFC�QSK�MD�RFC�RUM�?GPQN?ACQ��

'GESPC����� 'GESPC�����
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$?PBGL?J�J?KGL?RCB�EJ?QQ�GQ�?T?GJ?@JC�GL�?LLC?JCB��FC?R�QRPCLERFCLCB��MP�RCKNCPCB�EJ?QQ
MNRGMLQ�UGRF�MLC�MP�KMPC�RP?LQN?PCLR�RM�MN?OSC�GLRCPJ?WCPQ�Q?LBUGAFCB�RMECRFCP�RM�APC?RC�?
QRPMLECP��QRSPBGCP�EJ?QQ�SLGR���

8C�MDDCP�KSJRGNJC�GLRCPJ?WCP�MNRGMLQ�RM�KCCR�T?PGMSQ�AMBCQ��QCASPGRW��?LB�?CQRFCRGA�PCOSGPCKCLRQ�

����� ���������������

������$������## A5M�7F57?
IB89F�DF9GGIF9
�6IH�H9B8G�HC
F9A5=B�=BH9;F5@
�58<9F=B;�HC
H<9�=BH9F@5M9F�

$��!�"������## G<5HH9FG
7CAD@9H9@M�IB89F�<=;<9F�@9J9@G
C:�=AD57H�9B9F;M
�5B8�:9K�D=979G
F9A5=B�=B�H<9�:F5A9�

������������## 6F95?G
95G=@M
�DFC8I7=B;�@CB;
�
G<5FD�GD@=BH9FG�
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6LJGIC�?LLC?JCB�MP�RCKNCPCB�EJ?QQ��GD�J?KGL?RCB�EJ?QQ�GQ�
@PMICL��RFC�EJ?QQ�DP?EKCLRQ�PCK?GL�?BFCPCB�RM�RFC�GLRCPJ?WCP
?LB�QCASPCJW�GL�RFC�DP?KC��5FGQ�NPMTGBCQ�?�QRPMLE�@?PPGCP
?E?GLQR�DMPACB�CLRPW�MP�UGLB�@JMUL�BC@PGQ��4GLAC�J?KGL?RCB
EJ?QQ�A?L�@C�ASR�DPMK�MLJW�MLC�QGBC��EJ?QQ�ASRRCPQ�?PC�
PCLBCPCB�SQCJCQQ�GL�RFC�F?LBQ�MD�UMSJB�@C�GLRPSBCPQ�

$F?P?ARCPGQRGAQ�MD�$?PBGL?JdQ�-?KGL?RCB�(J?QQ
[�&LF?LACQ�QCASPGRW�?LB�PCQGQRQ�DMPACB�CLRPW�
[�#JMAIQ�MTCP���
�MD�F?PKDSJ�67�P?WQ
[�0NRGML?J�-MY� ���� \ AM?RGLE�DMP�GKNPMTCB�4)($
[�.MLMJGRFGA�MP�GLQSJ?RGLE�EJ?QQ�?NNJGA?RGML
[�$JC?P��RGLRCB�MP�AMJMPCB�GLRCPJ?WCP�?LB�MP�EJ?QQ�

MNRGMLQ�?T?GJ?@JC�
[�0NRGML?J�/C?R\ AM?RGLE��C?QW�AJC?L

[�0NRGML?J�1PCQCPTC\ NPMRCARGTC�DGJK�?T?GJ?@JC

$?PBGL?J�J?KGL?RCB�EJ?QQ�KCCRQ�PGEMPMSQ�GLBSQRPW�AMBCQ�
?LB�QR?LB?PBQ�GLAJSBGLE�"45.�*LRCPL?RGML?JdQ�QR?LB?PB�DMP�
NPCTCLRGLE�DMPACB�CLRPW��"45.�'����
��*R�GQ�?JQM�ACPRGDGCB
RFPMSEF�RFC�4?DCRW�(J?XGLE�$CPRGDGA?RGML�$MSLAGJ�

-?KGL?RCB�(J?QQ�"NNJGA?RGMLQ
[�4?DCRW�(J?XGLE
[�8GLB�@MPLC�%C@PGQ�3CQGQR?LAC��4C?4RMPK\ 

[�'MPACB�&LRPW�3CQGQR?LAC

[�#J?QR�3CQGQR?LAC
[�"AMSQRGA?J�1CPDMPK?LAC��LMGQC�PCBSARGML

[�'?BGLE�1PMRCARGML
[�"PAFGRCARSP?J

"T?GJ?@JC�-?KGL?RC�*LRCPJ?WCPQ
[�1MJWTGLWJ�#SRWP?J��17#
�
[�%S1MLR�4CLRPW(J?Q\ �4(
�
[�17#���1MJWCQRCP��1&5

[�&RFWJCLC�7GLWJ�"ACR?RC��&7"


-?KGL?RCB�(J?QQ�$M?RGLEQ
[�-MY \ ��-MY�\ ��?LB�-MY�\ AM?RGLEQ�UFCL�SQCB�GL�?L�GLQSJ?RGLE

EJ?QQ�SLGR��$M?RGLE�D?ACQ�?GPQN?AC�
[�-MY � ���� \ AM?RGLE�UFCL�SQCB�KMLMJGRFGA?JJW��$M?RGLE�

D?ACQ�GLRCPJ?WCP�

#*/.;@��4*A260
$?PBGL?J�ACPRGDGCQ�RFCGP�J?KGL?RCB�EJ?QQ�NPMBSARQ�RFPMSEF�
RFC�4?DCRW�(J?XGLE�$CPRGDGA?RGML�$MSLAGJ��4($$
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Glass Product STC OITC  

1/4Ó Monolithic Glass 31 29

7.0L (3.0-0.030Ó PVB-3.0) 35 31

10.0L (4.7-0.030Ó PVB-4.7) 36 33

12.0L (5.7-0.030Ó PVB-5.7) 38 34

12.8L (5.7-0.060Ó PVB-5.7) 39 34

Double-Pane: 5.7 Clear / 13.0 / 5.7 Clear 35 28

Double-Pane: 7.0L / 6.5 / 3.1 Clear 35 31

Double-Pane: 7.0L / 13.0 / 5.7 Clear 39 31

Double-Pane: 10.0L / 13.0 / 5.7 Clear 40 31

Double-Pane: Double-Pane Laminate: 7.0L / 13.0 / 7.0L 42 33

Triple-Pane: 5.7 Clear / 13.0 / 5.7 Clear / 13.0 / 5.7 Clear 39 31

Triple-Pane Laminate: 7.0L / 13.0 / 7.0L / 13.0 / 7.0L 44 33
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Laminate Con“guration
Visible Light 

Transmittance

Visible Light  
Re”ectance

 Out In

Solar Heat Gain 
Coef“cient 

(SC = SHGC/0.87)

U-Factor  
(BTU/hr/ft 2/°F)

(W/m2) UV Transmission
Fading (Tuv)

ISO CIE

3.0 / 0.090" SG / 3.0 88% 8% 8% 0.78 0.97  (5.51) < 1% 60%

3.0 Loå³-366®  / 0.090" SG / 3.0 62% 13% 13% 0.34 0.97  (5.51) < 1% 40%

3.0 Loå³-366®  / 0.090" SG / 3.0 Loå-i89®  (#4) 60% 12% 12% 0.30 0.61  (3.46) < 1% 39%

3.0 Loå³-340’  / 0.090" SG / 3.0 37% 15% 14% 0.28 0.97  (5.51) < 1% 25%

3.0 Loå³-340’  / 0.090" SG / 3.0 Loå-i89®  (#4) 37% 15% 14% 0.22 0.62  (3.52) < 1% 25%

3.9 / 0.090" SG / 3.9 88% 9% 9% 0.78 0.96  (5.45) < 1% 62%

3.9 Loå³-366®  / 0.090" SG / 3.9 60% 13% 13% 0.34 0.96 (5.45) < 1% 39%

4.7 / 0.090" SG / 4.7 86% 9% 9% 0.74 0.95  (5.39) < 1% 60%

4.7 Loå³-366®  / 0.090" SG / 4.7 60% 11% 11% 0.35 0.95  (5.39) < 1% 38%

4.7 Loå³-366®  / 0.090" SG / 4.7 Loå-i89®  (#4) 59% 13% 12% 0.30 0.61  (3.46) < 1% 38%

4.7 Loå³-340’  / 0.090" SG / 4.7 37% 14% 14% 0.29 0.96  (5.45) < 1% 26%

4.7 Loå³-340’  / 0.090" SG / 4.7 Loå-i89®  (#4) 37% 13% 12% 0.23 0.61  (3.46) < 1% 26%

5.7 / 0.090" SG / 5.7 84% 7% 7% 0.71 0.94  (5.34) < 1% 59%

5.7 Loå³-366®  / 0.090" SG / 5.7 57% 11% 12% 0.35 0.94  (5.34) < 1% 36%

5.7 Loå³-366®  / 0.090" SG / 5.7 Loå-i89®  (#4) 59% 13% 11% 0.31 0.60  (3.41) < 1% 37%

5.7 Loå³-340’  / 0.090" SG / 5.7 37% 14% 13% 0.30 0.95  (5.39) < 1% 26%

5.7 Loå³-340’  / 0.090" SG / 5.7 Loå-i89®  (#4) 36% 14% 13% 0.23 0.60  (3.41) < 1% 25%

�
�$?JASJ?RCB�T?JSCQ�SQGLE�-#/-�8*/%08�AMKNSRCP�NPMEP?K�UGRF�/'3$����������CLTGPMLKCLR?J�AMLBGRGMLQ�
�
�17#�EPCCL�GQ�RFC�Q?KC�?Q�17#�@JSC�EPCCL��
�
�/?KC�$MBC��(� �(P?W�EJ?QQ��#� �#PMLXC�EJ?QQ��/� �(PCCL�EJ?QQ��-� �17#�GLRCPJ?WCP

'GESPC�����

'GESPC�����

 .9/795*6,.�#8.,2/2,*;276:
$?PBGL?J�J?KGL?RCB�EJ?QQ�NPMTGBCQ�BCQGEL�DJCVG@GJGRW�RM�KCCR�GLBSQRPW�PCOSGPCKCLRQ��5FC�NCPDMPK?LAC�R?@JCQ�@CJMU�QFMU�
AF?P?ARCPGQRGAQ�MD�4(�?LB�17#�-?KGL?RCQ��5FGQ�PCNPCQCLRQ�?�Q?KNJC�MD�NMQQG@JC�J?KGL?RC�AMLDGESP?RGMLQ�?LB�KCPCJW�PCDJCARQ
QMKC�MD�RFC�K?HMP�CJCKCLRQ�GL�EJ?QQ�QCJCARGML��

Laminate Con“guration
Visible Light 

Transmittance

Visible Light  
Re”ectance

 Out In

Solar Heat Gain 
Coef“cient 

(SC = SHGC/0.87)

U-Factor  
(BTU/hr/ft 2/°F)

(W/m2) UV Transmission
Fading (Tuv)

ISO CIE

2.7 / 0.030" PVB / 2.7 88% 10% 10% 0.78 0.96 (5.45) <1% 60%

3.0 / 0.090  PVB / 3.0 88% 9% 9% 0.78 0.96 (5.45) <1% 60%

3.0 Loå³-366®  / 0.090" PVB / 3.0 61% 13% 13% 0.34 0.96 (5.45) <1% 39%

3.0 Loå³-366®  / 0.090" PVB / 3.0 Loå-i89®  (#4) 60% 12% 12% 0.30 0.61 (3.46) <1% 39%

3.0 Loå³-340’  / 0.090" PVB / 3.0 37% 15% 14% 0.28 0.96 (5.45) <1% 26%

3.0 Loå³-340’  / 0.090" PVB / 3.0 Loå-i89®  (#4) 37% 15% 13% 0.23 0.61 (3.46) <1% 25%

4.7 / 0.090" PVB / 4.7 87% 9% 9% 0.73 0.90  (5.34) <1% 56%

4.7 Loå³-366®  / 0.090" PVB / 4.7 61% 13% 12% 0.35 0.95 5.39) <1% 39%

4.7 Loå³-366®  / 0.090" PVB / 4.7 Loå-i89®  (#4) 60% 13% 11% 0.30 0.60 (3.41) <1% 38%

4.7 Loå³-340’  / 0.090" PVB / 4.7 37% 14% 14% 0.29 0.95 (5.39) <1% 26%

4.7 Loå³-340’  / 0.090" PVB / 4.7 Loå-i89®  (#4) 37% 13% 12% 0.23 0.60 (3.41) <1% 26%

5.7 / 0.090" PVB / 5.7 86% 9% 9% 0.72 0.93 (5.28) <1% 54%

5.7 Loå³-366®  / 0.090" PVB / 5.7 60% 13% 12% 0.36 0.94 (5.34) <1% 39%

5.7 Loå³-366®  / 0.090" PVB / 5.7 Loå-i89®  (#4) 59% 12% 11% 0.31 0.60 (3.41) <1% 38%

5.7 Loå³-340’  / 0.090" PVB / 5.7 37% 14% 14% 0.30 0.94 (5.34) <1% 26%

5.7 Loå³-340’  / 0.090" PVB / 5.7 Loå-i89®  (#4) 36% 14% 13% 0.23 0.60 (3.41) <1% 25%
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