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Roto North AmericaRoto North America
Excellence in Window & Door Hardware

Corner Block

Integrated Lock Point

Corner Drive Assembly

Attachment Clip

Connecting Link

Self-Locating Spacer
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Casement HingesCasement Hinges
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Awning
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Triple Glass unit 1 -3/8” 
outside thickness

Wood jamb extension with
3/4” wood return

 Awning  Cross  Section
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Cardinal LoĒ-180 Delivers Outstanding Thermal Performance.

775 Prairie Center Drive
Eden Prairie, MN55344
cardinalcorp.com

©2012, Cardinal Glass Industries. Allrights reserved. 5M7/12

Visible Light Solar Energy U Factor - Argon ER *

Exterior
Lite

Airspace Inboard
Lite

Transmission Reflectance SHGC SC LSG RHG BTU/Hr.ft2°F W/m2°K BTU/Hr.ft2°F W/m2°K
Exterior Interior BTU/Hr 2.ft W/m2 Summer Winter Summer Winter Summer Winter Summer Winter

6m
m

Performance Characteristics vs. Clear Glass

Clear 13mm Clea 80% 15% 15%  0.72 0.83 1.11 172 542 0.49 0.47 2.81 2.68 0.47 0.45 2.69 2.55 26

LoĒ180(#2) 13mm Clea 77%

77%

 15% 14%  0.60 0.69 1.28 142 447 0.28 0.30 1.60 1.72 0.23 0.26 1.32 1.47 43

Clear 13mm   LoĒ180(#3)  14% 15%  0.64 0.73 1.20 150  474 0.28 0.30 1.60 1.72 0.23 0.26 1.32 1.47 45

Transmitted
and Exterior
Appearance
of Clear vs.
LoĒ-180 Glass.

How to Use the Wind Load Chart 
and Design Factors:
• Locate the long dimension and short dimension on

the chart.
• Draw a vertical line from the long dimension and a

horizontal line from the short dimension.
• At the point where these lines intersect, interpolate

between the wind load (kPa) contours to determine
the allowable wind load. For windload in PDF, use
the conversion factor in chart.

• If the glass construction other than annealed-
annealed is to be used, determine the wind load
for the annealed-annealed glass with the
appropriate glass thickness, and multiply
this wind load by the appropriate load factor
(see Load Factors).

Load Factors
Annealed-Annealed 1.0
Heat Strengthened-Annealed 1.11
Heat Strengthened-Heat Strengthened 2.0
Heat Strengthened-Tempered 2.11
Tempered-Tempered 6.0

EXTERIOR APPEARANCETRANSMITTED APPEARANCE

CLEAR | LoĒ -180
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PERFORMANCE CHARACTERISTICS 
(6 mm monolithic substrates)

Wavelength (nm)

Near Infrared (Heat)

1300  1500  1700  1900  2100  

Clear Glass

*These values are based on center of glass numbers assuming no air flow.

Unit Make Up UFactor - Air

Cardinal Glass Industries is considered one of theworld’s leading
providers of superior quality glass products. From themelting
of sand to produce clear float glass to the vacuum sputtering of
silver to produce low-emissivity coatings, Cardinal manufactures
the quality components and finished insulating glass products
used in top-of-the-line buildings around theworld.
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Cardinal LoĒ2-272 Delivers Outstanding Thermal Performance.

UniUnitt MakMakee UpUp Visible LightVisible Light SolaSolarr EnergyEnergy UU FactoFactorr -- AirAir U Factor - ArgonU Factor - Argon

Exterior
Lite

Airspac Inboard 
Lite

Transmissio Refl ectance SHGC SC LSG RHG BTU/Hr.ft2°F W/m2°K BTU/Hr.ft2°F W/m2°K

Exterior Interior BTU/Hr.ft2 W/m2 Summer    Winter    Summer     Winter Summer    Winter    Summer     Winter

Clear 13mm Clear 80% 15% 15% 0.72 0.83 1.11 172 542 0.49 0.47 2.81 2.68 0.47 0.45 2.69 2.55

LoE2 272® 13mm Clear 70% 10% 11% 0.40 0.46 1.75 95 300 0.27 0.29 1.54 1.67 0.22 0.25 1.25 1.41

Arctic Blue 13mm LoE2 272® 41% 7% 9% 0.28 0.32 1.47 67 212 0.27 0.29 1.54 1.67 0.22 0.25 1.25 1.41

Evergreen 13mm LoE2 272® 51% 8% 9% 0.30 0.34 1.72 71 224 0.27 0.29 1.54 1.67 0.22 0.25 1.25 1.41

Blue-Green 13mm LoE2 272® 59% 9% 10% 0.37 0.42 1.61 88 276 0.27 0.29 1.54 1.67 0.22 0.25 1.25 1.41

Bronze 13mm LoE2 272® 40% 7% 9% 0.31 0.36 1.27 75 238 0.27 0.29 1.54 1.67 0.22 0.25 1.25 1.41

6m
m

©2012,Cardinal Glass Industries. All rights reserved. 5M7/12

Cardinal Glass Industries is considered one of theworld’s leading
providers of superior quality glass products. From themelting
of sand to produce clear float glass to the vacuum sputtering of
silver to produce low-emissivity coatings, Cardinal manufactures
the quality components and finished insulating glass products
used in top-of-the-line buildings around theworld.

• Locate the long dimension and short dimension on
the chart.

• Draw a vertical line from the long dimension and a
horizontal line from the short dimension.

• At the point where these lines intersect, interpolate
between the wind load (kPa) contours to determine
the allowable wind load. For windload in PDF, use
the conversion factor in chart.

• If the glass construction other than annealed-
annealed is to be used, determine the wind load
for the annealed-annealed glass with the
appropriate glass thickness, and multiply
this wind load by the appropriate load factor
(see Load Factors).

Load Factors
Annealed-Annealed 1.0
Heat Strengthened-Annealed 1.11
Heat Strengthened-Heat Strengthened 2.0
Heat Strengthened-Tempered 2.11
Tempered-Tempered 6.0

Clear Glass

Loå2 272®

PERFORMANCE CHARACTERISTICS 
(6 mm monolithic substrates)
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Performance Characteristics vs. Clear Glass

EXTERIOR APPEARANCETRANSMITTED APPEARANCE

CLEAR | LoE 2-272

Unit Make Up Visible Light Solar Energy U Factor - Air U Factor - Argon

How to Use the WindLoad Chart 
and Design Factors:

Transmitted
and Exterior
Appearance
of Clear vs.
LoĒ2-272 Glass.
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Cardinal LoĒ3-366 Delivers Outstanding Thermal Performance.

How to Use the Wind Load Chart 
and Design Factors:

UniUnitt MakMakee UpUp Visible LightVisible Light SolaSolarr EnergyEnergy UU FactoFactorr -- AirAir U Factor - ArgonU Factor - Argon

ExteriorExterior
LiteLite

Airspace    InboardAirspace    Inboard
LiteLite

Transmission Reflectance SHGC SC LSG RHG BTU/Hr.ft 2 °F W/m2 °K BTU/Hr.ft 2 °F W/m2 °K

Exterior Interior BTU/Hr.ft 2 W/m 2 Summer    Winter     Summer    Winter     Summer     Winter    Summer    Winter

Clear 13mm Clear 80% 15% 15%

Loå 3 366® 13mm Clear 63% 11% 11

Arctic Blue 13mm Loå 3 366® 37% 7% 9%

Evergreen 13mm Loå 3 366® 46% 8% 10%

Blue-Green 13mm Loå 3 366® 53% 9% 10%

Bronze 13mm Loå 3 366® 37% 7% 10%

6m
m

775 Prairie Center Drive
Eden Prairie, MN55344
cardinalcorp.com

©2012, Cardinal Glass Industries. Allrights reserved. 5M7/12

Cardinal Glass Industries is considered one of theworld’s leading
providers of superior quality glass products. From themelting
of sand to produce clear float glass to the vacuum sputtering of
silver to produce low-emissivity coatings, Cardinal manufactures
the quality components and finished insulating glass products
used in top-of-the-line buildings around theworld.

EXTERIOR APPEARANCETRANSMITTED APPEARANCE

CLEAR | Loå 3-366

• Locate the long dimension and short dimension on
the chart.

• Draw a vertical line from the long dimension and a
horizontal line from the short dimension.

• At the point where these lines intersect, interpolate
between the wind load (kPa) contours to determine
the allowable wind load. For windload in PDF, use
the conversion factor in chart.

• If the glass construction other than annealed-
annealed is to be used, determine the wind load
for the annealed-annealed glass with the
appropriate glass thickness, and multiply
this wind load by the appropriate load factor
(see Load Factors).

Load Factors
Annealed-Annealed 1.0
Heat Strengthened-Annealed 1.11
Heat Strengthened-Heat Strengthened 2.0
Heat Strengthened-Tempered 2.11
Tempered-Tempered 6.0

Performance Characteristics vs. Clear Glass

0.24 0.28 1.54 59 186 0.26 0.29 1.48 1.65 0.20 0.24 1.14 1.36

0.72 0.83 1.11 172 542 0.49 0.47 2.81 2.68 0.47 0.45 2.69 2.55

0.27 0.31 2.33 65 205 0.26 0.29 1.48 1.65 0.20 0.24 1.14 1.36

0.27 0.31 1.70 64 202 0.26 0.29 1.48 1.65 0.20 0.24 1.14 1.36

0.32 0.37 1.66 76 240 0.26 0.29 1.48 1.65 0.20 0.24 1.14 1.36

0.26 0.30 1.42 62 196 0.26 0.29 1.48 1.65 0.20 0.24 1.14 1.36

Clear Glass

Loå3 366®

PERFORMANCE CHARACTERISTICS 
(6 mm monolithic substrates)
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Unit Make Up Visible Light Solar Energy U Factor - Air U Factor - Argon

Exterior
Lite Lite

Transmitted
and Exterior
Appearance
of Clearvs.
LoĒ3-366 
Glass
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GLASS PERFORMANCE
Double Pane with LoE-i89

IG TYPE
AND COATING

IG TYPE
AND COATING

L0E-180, L0E-i89

L0E-180, L0E-i89

7/8” Triple Pane

L0E-272, L0E-i89

L0E-272, L0E-i89

L0E-270, L0E-i89

L0E-270, L0E-i89

L0E-366, L0E-i89

L0E-366, L0E-i89

VISIBLE LIGHT

VISIBLE LIGHT

SOLAR

SOLAR

U-FACTOR  IP / SI

U-FACTOR  IP / SI

FADE 
TRANSMISSION

FADE 
TRANSMISSION

TRANS 
MITANCE

TRANS 
MITANCE

AIR FILL

AIR FILL

ARGON FILL

ARGON FILL

ISO

ISO

UV

UV

EXTERNAL 
REFLECTANCE

EXTERNAL 
REFLECTANCE

INTERNAL  
REFLECTANCE

INTERNAL  
REFLECTANCE

HEAT GAIN 
COEFFICIENT 

HEAT GAIN 
COEFFICIENT 

77%

70%

69%

63%

70%

63%

62%

57%

15%

11%

12%

11%

20%

15%

16%

14%

14%

11%

12%

11%

20%

18%

19%

18%

0.27

0.16

0.14

0.05

0.13

0.08

0.07

0.02

0.61

0.53

0.51

0.41

0.50

0.44

0.43

0.36

0.62

0.41

0.36

0.27

0.56

0.38

0.34

0.25

0.24

0.23

0.23

0.23

0.26

0.25

0.25

0.25

0.21

0.20

0.20

0.20

0.20

0.20

0.20

0.20
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Low-E coating

Clear Glass

Low-E coating
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You want to do your part,  
We can help
The all-foam formula of Super Spacer® is proven to be less  
conductive, which can block heat from escaping or entering 
through the glass edge. It provides optimal thermal  
performance and is the lowest U-Value in the industry.

• Optimized energy savings
• Enhanced environmental comfort and health near windows
• Condensation and mold resistance like no other spacer
• Extreme durability for sustainable performance

2727
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Vinyl package with classic rosettes

Vinyl package in wood stain finish

Vinyl package with stepcasting

Vinyl package with contemporary  rosettes
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Our Manufacturing Facility
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Our Showroom
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VIS ION  OF  THE  WAY WINDOW SHOULD BE


