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Window Design

 Windows must resist:

o High Wind

o Wind-Driven Rain

o Air Leakage

0 Heat Loss/Gain

o Condensation

o Movement of the rough
opening

o Impacts



Back When...



Back When...

An overhang
protects the wall
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Back When...

Recessed windows
protect the opening



Back When...

Shutters are closed
during the rain



Back When...

Some windows were just
expected to leak



Back When...
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Window Performance Tests

« ASTM E 283 - Air Leakage (1965)

« ASTM E 331 - Uniform Static Water Leakage (1967)

e ASTM E 330 - Structural Wind Pressure (1967)

« ASTM E 547 - Cyclic Static Water Leakage (1975)

e AAMA 1503.1 - Condensation Resistance (1980)

« AAMA 501.1 - Dynamic Water Leakage (1983)

« AAMA 501.4 - Interstory Drift (1983)

« AAMA 501.5 - Thermal Expansion/Contraction (1983)
e ASTM E 1423 - Thermal Transmittance (1991)

« AAMA 1801 - Acoustical Performance (1995)



Through Trial and Error —

Window Manufacturers Figured It Out



Window Design vs. Flashing Design

« Windows are flashed into walls just like glass is
flashed into windows.



Window Design vs. Flashing Design




Flashing Design

« ASTM E 2112-07 (2001)

o The requirements promulgated in this practice
have...been identified as necessary to ensure that as-
installed performance is roughly equivalent to
performance in laboratory testing.

o Window Flashings

« The sill pan flashing should:
0 be used under all windows and doors
o form a three-sided pan
o collect and drain water toward the exterior
o integrate with the surrounding flashings
0 be sloped to drain
o not be punctured by window fasteners

* Provide an air seal around windows that does not impede
drainage.



Sill Pan Flashing Under All Windows

Seal over Heads of Fasteners
INTERIOR using Cat. No 95C Silicone

Elongated holes to allow
for thermal movement

Diameter of fastener plus
expansion joint size

f
Diameter of fastener

plus 1/16" {1.6)
Elongated hole i
size formula

EXTERIOR

Prefab Weep Slots occur
24" (609.6) O C.

Shim at Fasteners locations
and at loading points
1o keep Subsill leveled

NOTE: The equivalent to two

weep holes per lite are required ]~
DETAIL O L Shallow Leg must

always be to exterior



1. Sill Pan Flashing Under All Windows




1. Sill Pan Flashing Under All Windows




2. Three-Sided Sill Pan

Apply RTV408 Silicone
to exterior contact areas

EC450
End Dam

Carefully apply RTV408 Silicone
around joints and over screw 1ips

Ll

EC450
End Dam

NOTE: Clean all surfaces prior to
applying sealants. See sealant
manufacturer requirements.

TYPICAL AT ALL CONDITIONS

Two ST206
#3 x 1/2" PH SMS

DETAIL C



2. Three-Sided Sill Pan
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2. Three-Sided Sill Pan



2. Sill Pan Flashing Under All Windows



2. Sill Pan Flashing Under All Windows



Sill Pan Collects and Drains Water

Seal over Heads of Fasteners
INTERIOR using Cat. No 95C Silicone

Elongated holes to allow
for thermal movement

Diameter of fastener plus
expansion joint size

f
Diameter of fastener

plus 1/16" {1.6)
Elongated hole i
size formula

EXTERIOR

Prefab Weep Slots occur
24" (609.6) O C.

Shim at Fasteners locations
and at loading points
1o keep Subsill leveled

NOTE: The equivalent to two

weep holes per lite are required ]~
DETAIL O L Shallow Leg must

always be to exterior



3. Sill Pan Collects and Drains Water




4. Sill Pan to Integrates with the Surroundings

Butter contact area

with RTV408 Silicone 4 7 Jamb and Sill assembly
L e .

[
A

NOTE: Use a Temporary Shim b
to keep End Dam tight against

Wall Jamb. BRemove Shim
before sealing perimeter with \

Cat. No. 95C Silicone.

DETAIL R




4. Sill Pan to Integrates with the Surroundings




4. Sill Pan to Integrates with the Surroundings




5. Sill Pan to be Sloped to Drain



5. Sill Pan to be Sloped to Drain



6. No Unsealed Penetrations in Sill Pan

NOTE: Panels must be pushed
tight against subsill inside
upturned leg before fastening
head and caulking sill

Seal Inside and
QOutside Joints

Tremco "SPECTREM 1", I
a Low Modulus High i ' )
Performance One Part Silicone
(or similar) i1s recommended

Do Not Plug Weep -
Slots When Sealing D

Perimeter !

DETAIL W
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6. No Unsealed Penetrations in Sill Pan




/. Provide an Air Seal that Does Prevent Drainage

NOTE:

Frame members for Series FF450 shown.
Series FF451, FT451, FF600, FFe01, and
FTe01 will be similar.

This is a CRITICAL SEAL AREA

Apply RTV408 Silicone
to Joint thoroughly from underside.

DETAIL J



/. Provide an Air Seal that Does Prevent Drainage
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/. Provide an Air Seal that Does Prevent Drainage




Windows — Example Flashing

e (For the Owner with little to NO tolerance for
window leaks.)



Windows — Example Flashing
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Windows — Example Flashing



Windows — Example Flashing

Back-dam




Windows — Example Flashing
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Windows — Example Flashing

Weeps ~__
\

Shims in
Sealant
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Windows — Example Flashing



Take Aways

* Do you need high performance
windows/flashings?

« Copy window manufacturers’' designs
o Provide a sill pan
o Give it three sides
o Drain it to the exterior
0 Integrate it with the wall flashings
o Slope it to the exterior
o Don't puncture it
o Provide an interior air seal






