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Aluminum Windows

	Refer to “LEED Notes and Credits” page for additional guidance for LEED projects.

Delete LEED items if project:

.1
is excluded by the Department’s policy on LEED, or

.2
the Department has determined that the work of this Contract is not to attain a LEED rating.


Use this section to specify fixed and operable (except horizontal sliding) aluminum window systems installed vertically between floors and ceilings.

This Master Specification Section contains:

.1
This Cover Sheet

.2
LEED Notes and Credits

.3
Data Sheet – General

.4
Data Sheet ‑ Window Test Data Summary

.5
Specification Section Text:

:
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LEED Notes:
Refer to Section 01 35 18 – LEED Requirements for:

.1
Requirements necessary to obtain points for certification.

.2
Confirmation of LEED prerequisites and credits affecting this Section.  Not all are mandatory for certification.

Maintain built-in sustainability regardless of LEED requirements for:

.1
Energy reducing materials, assemblies and equipment.
.2
Use non-toxic materials.

.3
Recycling, reuse of materials, components and assemblies.

.4
Diversion of construction waste from landfills.

.5
Use of recycled materials, local materials, rapidly renewable and durable materials.

.6
Maintain healthy indoor environment during constructing.

.7
Provide for thermal comfort, access to views and daylight for indoor spaces.

.8
Foster innovation into facility design and planning.

LEED Credits:
1.
Energy and Atmosphere
-
EA Credit 1 – Optimize Energy Performance
2.
Materials & Resources

-
MR Credit 2 - Construction Waste Management
-
MR Credit 4 - Recycled Content
-
MR Credit 5 - Regional Materials
3.
Indoor Environmental Quality
-
IEQ Credit 4.1 - Low-Emitting Materials: Adhesives & Sealants

-
IEQ Credit 4.2 - Low-Emitting Materials: Paints and Coating
-
IEQ Credit 6.2 Controllability of Systems: Thermal Comfort

-
IEQ Credit 8.1 Daylight and Views: Daylight
-
IEQ Credit 8.2 Daylight and Views: Views
REFERENCE STANDARD
This master specification section is based on CAN/CSA‑A440‑M90, Windows and its appended Special Publication A440.1‑M1990, User Selection Guide to CSA Standard CAN/CSA‑A440‑M90, Windows.  Primarily performance‑based, CAN/CSA‑A440‑M90 also includes prescriptive requirements governing, for example, minimum thickness of aluminum, incorporation of a thermal break, and minimum finish coating thickness for different types of finishes.  There are limitations to this standard, one of them being that its scope is largely limited to single window units, either fixed or operable, but not combination or composite windows.  

To properly edit this Section, it is essential that the specifier have a copy of the standard on hand and be familiar with its content.  If you do not have a copy of the standard, contact Infrastructure, Procurement Branch.

TESTING, GENERALLY
Performance of windows installed on buildings is often considerably lower than performance achieved by windows installed in the laboratory.  One common reason is that windows on buildings do not match the window tested.  For example, for test purposes, some manufacturers sealed the insulating glass unit to the window frame with silicone sealant applied all around.  Such installations do not represent typical design or construction practice and provides air and water tightness not normally achieved when installed on site.  Most windows tested used clear glass but others used low E coatings or films and argon gas in sealed units.  It is necessary to have a complete description of windows tested to better understand a manufacturer's test results.

Another reason for lower performance has been found to be faulty installation.  Laboratory installations generally do not exactly duplicate the full range of field conditions windows will be subjected to.

Test methodology may not be representative of actual conditions.  For example, CSA A440 requires thermocouples to be located 50 mm from frame and sash, for condensation resistance testing.  This is considered by some to be too far from bottom of glass lite and to result in overestimating condensation resistance.  As another example, CSA A440 only tests air leakage due to infiltration, not exfiltration.

TESTING BY PROVINCE
This Section provides the option of specifying field and laboratory testing.  Exercising this option can result in considerable expense and should therefore be justifiable on the basis of project size and potential consequences of failure.  Obtain the department’s approval in writing prior to specifying such testing by the Province.

COORDINATING DRAWINGS AND SPECIFICATIONS
Combining performance and prescriptive requirements for windows frequently results in conflicting requirements.  For example, drawings indicate a specific type of frame for which standard sealed units are specified, and the specification calls for a temperature index which testing shows the window cannot provide.  

Usually it is desirable to include prescriptive requirements to control appearance and to ensure positive attachment of an air/vapour seal membrane to the window frames.  Verify with manufacturers that window assemblies specified and detailed for the project have been tested and meet performance requirements specified.  Drawings prepared to show appearance and window type as part of the combined prescriptive/performance approach should show the frame profile intended, including critical dimensions, and window design should follow manufacturers' recommendations to achieve the specified performance.  

If the performance method of specifying is used, and the appearance of windows and method of glazing is not limited to one type, drawings should show only location, type, and in a schematic way, relationship to adjoining construction.  Do not provide details of frame profiles which may be interpreted to conflict with performance requirements, and vice versa.   

DESIGN CONSIDERATIONS

The CSA standard represents a consensus among manufacturers of residential and commercial windows.  Manufacturers of the latter are capable of substantially exceeding CSA A440 air tightness ratings (infiltration only).  Pressures causing exfiltration at building corners can exceed those causing infiltration.  Coordinate specifying Temperature Index with current issue of Infrastructure "Design Requirements for Buildings".

Review assumptions behind CSA A440 ratings to determine if performance requirements need to be upgraded for more severe conditions.  It is possible to specify higher performance than CSA ratings and to specify additional performance requirements not included in the standard.  Doing so, however, must be justifiable on the basis of functional requirements and life‑cycle cost criteria.  This is particularly so if specifying more stringent performance requirements will result in only one or two manufacturers being capable of meeting the specification.

The following is based on information provided by window manufacturers, as of May, 1993.  It is intended to inform the specifier of the approximate capability of manufacturers to meet or exceed CSA A440.  Refer to Data Sheet article titled "Testing, Generally" for some considerations regarding testing.  Window specimens tested are not necessarily representative of industry practice.  DBL test data required for temperature index.
	Aluminum Window

Description
	Air

Tightness

(m3/h)m‑1


	Water

Tightness
	Wind

Resist‑

ance
	Temperature

Index

	Fixed, Exterior Glazed


	
	
	
	

	
	Kawneer 1600

(box frame profile)


	0.46x10‑4

(m3/s/m2*)
	B7
	C4
	61**

	
	Kawneer KAW‑F1

(box frame profile)


	0.030
	B7
	C5
	Ig = 76.6**

	
	Prevost 3800 

(box frame profile)


	0.184
	B7
	C5
	Ig = 56.0**


	Fixed, Interior Glazed, Snap‑on Stops


	
	
	

	
	Kawneer 516
	0.020
	B3
	C3
	If = 57.6

	
	Kawneer 517
	0.094
	B3
	C3
	If = 60.3

	
	Kawneer 518
	0.020
	B3
	C3
	If = 58.1



	
	Alumicor Model 230
	0.01
	B7
	C5
	Ig = 64



	
	Lorlea 560, 564, 

590, 594 
	0.05
	B3
	C3
	55



	
	DBL Series 900
	"not 

measurable"
	B3
	C3
	69.3



	
	DBL Series 1100
	"not 

measurable"
	B3
	C3
	71.6



	
	Prevost 20‑350

(tested to A440‑M84)


	0.0172
	B3
	C1
	D2


* Based on window area, not crack length.
** Depends on depth of frame used.

	Aluminum Window

Description
	Air

Tightness

(m3/h)m‑1


	Water

Tightness
	Wind

Resist‑

ance
	Temperature

Index

	Fixed, Interior Glazed, Snap‑on Stops (Continued)


	
	

	
	Prevost 80‑400 

(tested to CSA A440‑M90)


	0.024
	B3
	C1
	D2



	
	Visionwall  Series 100


	0.063
	B7
	C5
	Ig = 73

	Fixed, Other types


	
	
	

	
	DBL Series 100

(Site Seal)


	0.11
	B3
	C3
	62.9

	Casements


	
	
	
	

	
	Kawneer 526
	A3
	B7
	C5
	56

	
	DBL Series 800
	0.16
	B2
	C3
	68.8

	
	Visionwall  Series 100
	0.058
	B7
	C5
	Ig = 73



	Awning Type


	
	
	
	

	
	Kawneer 526
	A3
	B7
	C5
	56

	
	DBL Series 700
	A3
	B3
	C3
	71.1

	
	DBL Series 1300
	A3
	B7
	C5
	68.4



	Hopper Type


	
	
	
	

	
	Kawneer 526
	A3
	B7
	C5
	56

	
	Alumicor 210 Series
	0.10
	B7
	C5
	If = 56.3

	
	DBL Series 600
	0.43
	B2
	C3
	If = 70.5

	
	Lorlea 540 Series 

(tested to CSA A440‑M90)
	0.43
	B2
	C3
	If = 70.5

	
	Prevost 1700
	0.234
	B7
	C5
	

	
	Prevost 1800
	0.056
	B7
	C5
	Ig = 56.4



	Tilt & Turn type

	
	
	
	

	
	Prevost 1950
	A3
	B7
	C4
	If = 48


END OF DATA SHEETS

1.
General

1.1
SECTION INCLUDES

.1
This Section specifies aluminum window systems, of the following type[s], installed in exterior walls:

.1
Single [fixed] [operable] units.

.2
Composite with [fixed lites only] [operable lites only] [fixed and operable lites].

.3
Combination with [fixed lites only] [operable lites only] [fixed and operable lites].

.2
Some components of aluminum window systems are specified in related sections.

1.2
RELATED Work Specified in Other SECTIONS

SPEC NOTE:  For projects of significant size or complexity and requiring special attention to building envelope performance, consider specifying mock‑up of representative wall system in modified Section 01 45 00 ‑ Quality Control, or creating new Section 01 43 39 ‑ Mock‑ups. 

.1
Submittal Procedures
Section 01 33 00.

.2
Shop Drawings, Product Data and Samples
Section 01 33 23.

.3
Mock‑up including work of this Section:
Division 01.

.4
[LEED Requirements
Section 01 35 18.]

.5
[Waste Management and Disposal
Section 01 74 19.]

.6
[Spare Parts and Maintenance Materials
Section 01 78 43.]

.7
[Equipment and Systems Demonstration and Instruction
Section 01 79 00.]

.8
Sheet Membrane Air and Vapour Seal
Section 07 26 00.

.9
Sealants:
Section 07 92 00.

.10
Glass and Glazing General Requirements:
Section 08 81 00.

1.3
REFERENCE DOCUMENTS

SPEC NOTE: Edit this article to include only standards referenced within the edited version of this Section, including LEED requirements and sustainable practices.

.1
Aluminum Association (AA):

	.1
	Designation System for Aluminum Finishes (2000)


.2
American Architectural Manufacturers Association (AAMA):

	.1
	AAMA 603.8-94
	Voluntary Performance Requirements and Test Procedures for Pigmented Organic Coatings on Extruded Aluminum

	.2
	AAMA 605.2-92
	Voluntary Specification for High Performance Organic Coatings on Architectural Extrusions and Panels


.3
American Society for Testing and Materials (ASTM):

	.1
	ASTM A653M‑09
	Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot Dip Process

	.2
	ASTM E283-04
	Determining the Rate of Air Leakage Through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen


.4
Canada Green Building Council (CaGBC):

	.1
	LEED Canada 2009 Rating System
	LEED Canada for New Construction and Major Renovations.  LEED Canada for Core and Shell Development. Website: www.cagbc.org


.5
Canadian General Standards Board (CGSB):

	.1
	CAN/CGSB 1.40-97
	Anticorrosive Structural Steel Alkyd Primer

	.2
	CAN/CGSB 79.1-M91
	Insect Screens


.6
Canadian Standards Association (CSA):

	.1
	CSA A440-00/A440.1-00
	A440-00, Windows / Special Publication A440.1-00, User Selection Guide to CSA Standard A440 [00], Windows

	.2
	CAN/CSA G164-M92(R2003)
	Hot Dip Galvanizing of Irregularly Shaped Articles

	.3
	CAN/CSA-G40.21-04
	Structural Quality Steels

	.4
	CAN/CSA-G164-M92(R2003)
	Hot Dip Galvanizing of Irregularly Shaped Articles

	.5
	CAN/CSA Z91-02(R2008)
	Health and Safety Code for Suspended Equipment Operations


.7
Environmental Choice Program (ECP):

	.1
	CCD-016-97
	Thermal  Insulation

	.2
	CCD-047a-98
	Surface Coatings

	.3
	CCD-048-95
	Recycled Water-borne  Surface Coatings


.8
South Coast Air Quality Management District (SCAQMD), California State (SCAQMD):

	.1
	SCAQMD Rule 1168-06
	Adhesives and Sealants Applications


1.4
DEFINITIONS

SPEC NOTE:  Include applicable definitions only.

.1
Single Unit Window:  a window consisting of one fixed or one operable lite.

.2
Composite Window:  a window consisting of two or more lites in one main frame.  Composite windows may consist of fixed or operable windows, or a combination of both.

.3
Combination Window:  a combination of two or more complete window assemblies whose frames are mulled together.  Combination windows may consist of fixed or operable windows, or a combination of both.

1.5
DESIGN CRITERIA

SPEC NOTE:  Include following clause if drawings do not indicate frame design intent for all types of windows.

.1
Fixed glazing specified in this Section shall be installed from the [exterior] [interior] [, except as indicated otherwise on drawings].


OR
SPEC NOTE:  Include following clause if drawings indicate frame and sash profile design intent.  Ensure frame design detailed does not conflict with performance requirements.  

.1
Frame and sash profiles detailed on drawings indicate basic design intent.

.2
Provide products designed to meet specified performance requirements.

.3
Design frames to equalize pressure between outside air and:

.1
cavities surrounding glass units, and

.2
cavities surrounding operable sash. 

.4
Provide drainage from all spaces around insulating glass units, including each horizontal space created by setting blocks.

.5
Provide baffles or other protection at drainage openings to prevent direct entrance of wind‑driven rain.

.6
Provide frames and sash designed to provide mechanical key for glazing splines and gaskets.

SPEC NOTE:  Establish wind load based on Climatic Data included in Alberta Building Code and modified by factors based on engineering analysis.

.7
Provide window anchorage to withstand [    ] Pa wind load and to distribute wind load along frames to window manufacturer's recommendations.

.8
Design components to accommodate thermally induced movement.

1.6
Submittals

.1
Product Data:

.1
Submit manufacturer's printed product literature, specifications and data sheet in accordance with Section 01 33 00 - Submittal Procedures.

.2
Submit [two] [         ] copies of WHMIS MSDS - Material Safety Data Sheets in accordance with Section 01 33 00 - Submittal Procedures. Indicate VOC's for:

.1
Sealant materials during application [and curing].

.2
Shop Drawings:

.1
Comply with requirements of Division 01.

.2
Submit detailed and complete description of differences between windows tested for conformance to this specification, and windows intended for this project.  Include elevations and full scale details to show physical differences. 

.3
Provide elevation views.  Indicate components, materials, finishes, and locations of anchorage.

.4
Clearly indicate, in large scale, the following:

.1
Sections details showing all window perimeter conditions.

.2
Mullion [and muntin] details and frame corner connections.

.3
Sill flashing terminations, in isometric view, including coordination with wall cladding materials.

.4
Frame anchorage details.

.5
Details showing sealing techniques within and around perimeter of framing and operable sash.

.6
Connection to building sheet membrane air and vapour seal.

.7
Required sizes and tolerances of openings.

.3
Samples:

SPEC NOTE:  Consider scope of this Section, complexity of design, and importance of appearance before specifying any or all samples. 

.1
Comply with requirements of Division 01.

.2
Submit duplicate 200 mm x 200 mm sample of fabrication of the following:

.1
Window frame corners at sills.

.2
Typical anchoring devices and connection to frame.

.3
Mullion intersecting head and sill frame.

.4
[Operable sash installed in typical frame.]

.5
[Insect screens, in sash.]

.6
Non‑standard conditions.

.3
Submit five 100 mm long samples of anodized aluminum to indicate maximum range of anodized colour variation for project.

.4
Submit duplicate samples of aluminum finished to indicate colour, gloss and type of paint finishes specified.

.5
[Submit samples of latching devices and exposed hardware to indicate style and finish.]

.3
Test and Evaluation Reports:

.1
Comply with requirements of Division 01.

.2
Submit test reports from an independent testing agency acceptable to the Province, indicating windows to be supplied for project meet specified requirements.

.3
Include complete description of windows tested.

SPEC NOTE:  Use the following paragraph when LEED Submittals are required.

.4
Sustainable Design Submittals:

.1
LEED Submittals:  Co-ordinate submittals requirements in accordance with Section 01 35 18 - LEED Requirements.


.1
Materials & Resources

.1
Credit 2 - Construction Waste Management: Divert [50%] [75%] from Landfill

.2
MR Credit 4 - Recycled Content: [10%] [20%] (post-consumer + ½ pre-consumer)
.3
MR Credit 5 - Regional Materials: [20%] [30%] Extracted and Manufactured Regionally
.2
Indoor Environmental Quality

.1
EQ Credit 2 - Increased Ventilation

.2
EQ Credit 4.1 - Low-Emitting Materials: Adhesives & Sealants

.3
EQ Credit 4.2 - Low-Emitting Materials: Paints and Coating
1.7
closeout submittals

.1
Operation and Maintenance Data:

.1
Provide operation and maintenance data for hardware for incorporation into manual specified in Section 01 78 23 – Operation and Maintenance Data and Manuals.

.2
Submit the following:

.1
Window type and location.

.2
Names of products under each window type, including manufacturer's name and identification of framing components, components of sealed units, weather‑stripping, glazing materials, and sealants.

.3
Submit as‑built drawings, using reviewed shop drawings, modified to as‑built condition. 

.4
Submit maintenance instructions for glass and aluminum finishes.
1.8
Quality assurance

.1
Qualifications:

.1
Testing By Province:

SPEC NOTE:  Include this article only if there is a stated intent by Infrastructure to test.  Ensure that performance requirements for the window types to be tested are specified.

.1
Province will appoint and pay for the services of an independent testing agency to inspect and test [a] window[s].

.2
Window[s] to be tested will be taken at random from manufacturer's fabricating facility.  Notify Province when window fabrication is completed.

.3
Tests for condensation resistance will be performed on each separate lite of combination and composite windows.  The lowest temperature index calculated will apply.
.2
Mock-Ups:

.1
After approval of shop drawings and samples, construct one full size window unit complete with glass and hardware.

.2
Install mock‑up window unit in building window opening, complete with flashing and sealed to building air and vapour seal.  Obtain approval of mock‑up prior to installation of the work of this Section.
1.9
delivery, storage, and handling

.1
Waste Management and Disposal:

.1
Separate waste materials for [reuse] [and] [recycling] in accordance with Section 01 74 19 – Management and Disposal.
2.
Products

2.1
MATERIALS

.1
Aluminum:  Aluminum Association (AA) alloy 6063‑T5 or 6063‑T6 for extrusions and AA 1100, anodizing quality, for sheet.

SPEC NOTE:  Edit LEED credits to suit project requirements

.1
[MR Credit 4 - Recycled Content: [10%] [20%] (post-consumer + ½ pre-consumer)]
.2
[MR Credit 5 - Regional Materials: [20%] [30%] Extracted and Manufactured Regionally]
.2
Steel:  to CAN/CSA‑G40.21, hot dip galvanized to CAN/CSA‑G164.

SPEC NOTE:  Edit LEED credits to suit project requirements

.1
[MR Credit 4 - Recycled Content: [10%] [20%] (post-consumer + ½ pre-consumer)]
.2
[MR Credit 5 - Regional Materials: [20%] [30%] Extracted and Manufactured Regionally]
.3
Sheet Steel:  to ASTM A653M, hot dip galvanized to Z275 coating designation.

SPEC NOTE:  Edit LEED credits to suit project requirements

.1
[MR Credit 4 - Recycled Content: [10%] [20%] (post-consumer + ½ pre-consumer)]
.2
[MR Credit 5 - Regional Materials: [20%] [30%] Extracted and Manufactured Regionally]
SPEC NOTE:  Refer to Data Sheets before specifying performance ratings in the following articles.

2.2
SINGLE UNIT FIXED WINDOWS

.1
Windows shall meet or exceed requirements of CAN/CSA‑A440, and the following performance ratings:

.1
Air Tightness:  [Fixed] [maximum [  ] (m3/h)m‑1 to ASTM E283]. 

.2
Water Tightness:  [B3] [B5] [B7].

.3
Wind Load Resistance:  [C3] [C5].

.4
Minimum Temperature Index:  [56] [  ].

2.3
SINGLE UNIT OPERABLE WINDOWS

.1
Windows shall meet or exceed requirements of CAN/CSA‑A440, and the following performance ratings:

.1
Air Tightness:  [A3] [A[ ]] [maximum [  ] (m3/h)m‑1 to ASTM E283]. 

.2
Water Tightness:  [B3] [B5] [B7].

.3
Wind Load Resistance:  [C3] [C5].

.4
Minimum Temperature Index:  [56] [  ].

SPEC NOTE:  CSA A440 allows 5.0 mm for maximum deflection for casement windows.  Include following clause only if a more stringent requirement needs to be specified.

.5
Sash Strength and Stiffness of Casement Windows:  maximum deflection of [  ] mm.

SPEC NOTE:  CSA A440 allows 18.0 mm for maximum deflection of projecting windows.  Include following clause only if a more stringent requirement needs to be specified.

.6
Sash Strength and Stiffness of Projecting Windows:  maximum deflection of [  ] mm.

SPEC NOTE:  The test for resistance to forced entry applies only to operable windows and is not intended to provide more than a basic residential standard of security. 

.7
[Pass test for resistance to forced entry.]  

SPEC NOTE:  Delete the following clause if not applicable.  Normally specify standard screen strength. 

.8
Screens:  aluminum mesh with extruded aluminum sash and four retainers per side, [standard] [heavy duty].  Mesh and sash finishing material shall match window frame.

2.4
[COMBINATION] [AND] [COMPOSITE] WINDOWS

SPEC NOTE:  Delete this article if not applicable.  

.1
Meet or exceed requirements of CAN/CSA-A440 for combination and composite windows.

.2
Unless specified otherwise, performance requirements for fixed and operable portions of [combination] [and] [composite] windows shall meet or exceed requirements specified for separate fixed and operable single window units respectively.

.3
Air tightness of crack length along frames mulled together and where lites within one main frame join, shall meet or exceed requirement for fixed windows.

2.5
GLASS AND GLAZING ACCESSORIES

SPEC NOTE:  Spectrally selective (optical) coatings filter out from 40% to 70% of the heat normally transmitted through clear glass, heat absorbing glazings are available with tinted coatings to absorb solar heat gain, several types of switchable glass are available which alter between clear, translucent and opaque and radiation shielding glass prevents electromagnetic radiation generated by exterior surveillance equipment from penetrating a building through its windows.

Low e glass is 72 percent more effective than ordinary double glazing (RSI = 0.26   0.32) and 14 percent more effective than ordinary triple glazing (RSI = 0.32   0.49). Inside panes of low e glass are preferred.

.1
Provide glass for aluminum windows as scheduled in Glass Schedule at end of this Section, and as specified in Section 08 81 00.

.2
Provide glazing materials designed to maintain adequate pressure against glass through full design temperature range experienced through warranty period, regardless of installation temperatures. 

.3
Setting Blocks:  neoprene, 80 durometer hardness, 100 mm long x width equal to thickness of supported glass unit x 6 mm high.

.4
Spacer Shims:  neoprene, 80 durometer hardness, 75 mm long x minimum 6 mm thick. Do not use lead, plastic, or wood shims.

.5
Glazing Splines and Gaskets:  manufacturer's standard dry glazing splines and gaskets profiled for glazing stops and glazing retaining devices.  Profiles shall mechanically key into glazing retaining devices. Except where otherwise specified, colour shall match frame colour.

2.6
HARDWARE

SPEC NOTE:  Delete this article if no operable lights on project.  Edit to suit project requirements.

.1
Provide manufacturer's standard hardware in type specified for operable sash [, in finish to match window frame] [           ].

.2
Equip operable windows with hardware as follows:

.1
Top Hung, Opening Out:  [Anderberg friction arms and underscreen stay bar assembly] [hinges and roto operator with locking handle].

.2
Bottom hung, Opening In:  Anderberg friction arms and spring loaded locking device to automatically lock window in closed position.

.3
Casement Type, Opening Out:  stainless steel or extruded aluminum butt hinges, claw handles, roto operator.

.4
Casement Type, Opening In:  stainless steel or extruded aluminum butt hinges, manufacturer's standard.

.3
[Provide [keyed opening devices] [           ] for windows normally locked.]

SPEC NOTE:  Consult with hardware consultants regarding special locking devices and specify in detail.  Indicate locations in a window schedule.

SPEC NOTE:  For sills and cladding, normally specify maximum 1.3 mm thickness for brake formed flashing.  Greater thicknesses result in fissures at tight bends, that are visible at 3 m.  Anodizing after forming is costly for projects involving small quantities of brake formed sheet aluminum.

2.7
EXTERIOR SILLS

.1
Material:  [extruded aluminum] [brake formed aluminum sheet].

SPEC NOTE:  Verify that extruded aluminum sill size and profile are readily available.

.2
Shape and Size:  as detailed on drawings, with minimum 2% drainage slope to exterior unless detailed otherwise on drawings.

.3
Thickness:  minimum [1.3] [2.1] [3.2] [  ] mm thick.

.4
Accessories:  [joint covers, jamb drip deflectors, chairs, anchors] [anchoring devices].

.5
Finish:  same as adjacent window frame] [                 ].

2.8
INTERIOR SILLS

.1
Material:  [extruded aluminum] [brake formed aluminum sheet].

.2
Type and Size:  as detailed on drawings.

.3
Thickness:  minimum [3] [1.6] [  ] mm.

.4
Accessories:  [joint covers] [anchoring devices].

.5
Finish:  [same as adjacent window frame] [                 ].

2.9
INFILL CLADDING

.1
Material:  [extruded aluminum] [brake formed aluminum sheet].

.2
Type and Size:  as detailed on drawings.

.3
Thickness:  minimum [3] [1.6] [  ] mm.

.4
Finish:  [same as adjacent window frame] [                 ].

2.10
ACCESSORIES

.1
Steel Clips, Supports and Reinforcement:  minimum 2.0 mm bare sheet thickness, hot‑dip galvanized to CAN/CSA-G164.  Provide anchors that permit sufficient adjustment for accurate alignment.

SPEC NOTE:  Use the paragraph below for LEED projects. Sealants used in interior spaces of the building must have a VOC limit in compliance with the State of California South Coast Air Management Rule 1168.

.2
Joint Sealants:  as specified in Section 07 92 00.

.1
Refer to LEED, Environmental Quality, Credit 4.1, Low-Emitting Materials:  Adhesives and Sealants

.2
Maximum VOC limit SCAQMD Rule 1168, Adhesives and Sealants Applications, June 2006 [250] [___] g/l.

.3
Flexible Joint Membrane:  membrane as specified in Section 07 26 00 - Sheet Membrane Air and Vapour Seal.

2.11
FABRICATION

.1
Fabricate window units square and true with maximum tolerance of plus or minus 1.5 mm for units with a diagonal measurement of 1800 mm or less and 3 mm for units with a diagonal measurement over 1800 mm.

.2
Seal framing joints with butyl‑polyisobutylene or silicone sealant.

.3
Arrange components to prevent abrupt variation in colour.

SPEC NOTE:  Normally include following clause for curtain wall box type frame profiles.  

.4
Provide glazing retaining devices secured with threaded fasteners.

SPEC NOTE:  Include the following clause if sheet aluminum specified exceeds 1.3 mm in thickness.

.5
[Fabricate and form sheet aluminum prior to colour anodizing or painting.]

SPEC NOTE:  If more than one type of finish or colour are required, ensure locations are indicated on drawings or schedules. 

2.12
ANODIZED FINISHES

.1
Provide surface preparation and anodized finish on exposed aluminum surfaces to Aluminum Association Architectural designation, with even distribution of approved colour variation, as follows:

.1
[Clear Anodized Coating:  [to AA M12C22A31, 10-18 micrometre thick, Architectural Class II designation] [to AA M12C22A41, not less than 18 micrometre thick, Architectural Class I designation,].

SPEC NOTE:  Specify AA M12C22A41 coating for typical exterior applications.  Specify AA M12C22A31 coating for interior applications not subject to abnormal wear.

.2
[Colour Anodized Coating:  to AA M12C22A42 or AA M12C22A44, not less than 18 micrometre thick, Architectural Class I designation, [light bronze] [medium bronze] [dark bronze] [black] [      ] colour].

SPEC NOTE:  Edit LEED credits to suit project requirements

.3
IEQ Credit 4.2 - Low-Emitting Materials: Paints and Coating
.1
Comply with SCAQMD Rule 1113- Architectural Coatings.

.2
Maximum allowable VOC limit [350] [___] g/L.

SPEC NOTE:  Consult with manufacturers if other preparation methods or anodized finishes are required, and to verify availability of colours specified.

2.13
FLUOROPOLYMER PAINT FINISHES

SPEC NOTE:  Fluoropolymer coating is the higher performance paint finish.  Some systems may exceed cost of colour anodizing.  Identify coating system and colour as there can be significant cost differences.  Consult with qualified coating applicators.

.1
Provide fluoropolymer paint finish meeting or exceeding test requirements of American Architectural Manufacturers Association specification AAMA 605.2-92 ‑ Voluntary Specifications for High Performance Organic Coatings on Architectural Extrusions and Panels.

.2
Factory apply paint finish on exposed aluminum surfaces, by an applicator qualified by paint manufacturer.  Prepare surfaces in strict compliance with paint manufacturer's recommendations.

.3
Provide paint system consisting of [2] [3] [4] coats, as follows:

.1
First Coat:  primer.

.2
Second Coat:  barrier coat.

.3
Third Coat:  colour coat.

.4
Fourth Coat:  clear protective coat.

.5
Total Dry Film Thickness:    minimum [30.5] [40.6] [  ] micrometer.

.6
Sheen:    medium gloss.

.7
Colour:    match [Duranar [    ]] [     ].

SPEC NOTE:  Edit LEED credits to suit project requirements

.4
IEQ Credit 4.2 - Low-Emitting Materials: Paints and Coating
.1
Comply with SCAQMD Rule 1113- Architectural Coatings.

.2
Maximum allowable VOC limit [350] [___] g/L.

SPEC NOTE:  As a minimum, specify primer and colour coat.  For some coating systems, a barrier coat and/or a clear protective coating is recommended by manufacturers.  Specify 2 coats for 30.5 micrometer thickness and 3 coats for 40.6 micrometer thickness. 

2.14
ACRYLIC PAINT FINISHES

SPEC NOTE:  Low VOC surface coatings will improve indoor  air quality and reduce environmental impacts. The Environmental Choice Program  guidelines CCD-047a and CCD-48 provide acceptable standards.

SPEC NOTE:  Specify thermosetting acrylic enamel for residential and light duty, low rise institutional applications where cost is primary and the performance of anodized finishes and fluoropolymer coatings is not required.

.1
Provide thermosetting acrylic paint finish meeting or exceeding test requirements of CAN/CSA‑A440 or American Architectural Manufacturers Association specification AAMA 603.8 ‑ Voluntary Performance Requirements and Test Procedures for Pigmented Organic Coatings on Extruded Aluminum.  Colour shall match Duracron [     ].  

SPEC NOTE:  Edit LEED credits to suit project requirements

.2
IEQ Credit 4.2 - Low-Emitting Materials: Paints and Coating
.1
Comply with SCAQMD Rule 1113- Architectural Coatings.

.2
Maximum allowable VOC limit [350] [___] g/L.

3.
Execution

3.1
WINDOW INSTALLATION

.1
Erect and secure window units in prepared openings, plumb and square, free from warp, twist or superimposed loads.

.2
Secure work accurately to structure and in a manner not restricting thermal movement of materials.

.3
Provide shims under sill frame at setting block locations, and as recommended by window frame manufacturer.

.4
Conceal all anchors and fitments.  Exposed heads of fasteners not permitted.

SPEC NOTE:  Specify the following clause when mechanical fastening intent is detailed on drawings.

.5
Mechanically fasten flexible membrane air and vapour seal to window frame with continuous aluminum channel as detailed on drawings.

.6
Maintain dimensional tolerances after installation.  Maintain alignment with adjacent work.

.7
Isolate aluminum surfaces from cementitious materials adjacent after installation, using coating of bituminous paint.

.8
Seal framing joints with butyl‑polyisobutylene or silicone sealant.

3.2
SILL INSTALLATION

.1
Set exterior sills with uniform design drainage slope to exterior, level in length.  Extend sills past jambs.

.2
Secure sills in place with anchoring devices located at ends [and joints] and evenly spaced at maximum [600] [   ] mm between.

.3
Provide one piece sill flashing where practicable.  Where joints are required, locate to provide equal sill lengths and provide backup flashing at joints as detailed.  Do not caulk joints.

.4
Provide adequate space between butt ends of sill lengths to allow for thermal expansion.  For sills over 1200 mm in length, maintain 3 to 5 mm expansion space at each end.

3.3
GLAZING

.1
Refer to Section 08 81 00 ‑ Glass and Glazing for general requirements for glazing.

.2
Install glazing splines and gaskets uniformly, with accurately formed corners and bevels.  Ensure that proper contact is made with glass and rabbet interfaces.

.3
Continuously and uniformly compress glazing splines and gaskets 38‑50 mm per 1200 mm during installation.  

3.4
SEALANT APPLICATION

SPEC NOTE:  Use the paragraph below for LEED projects. Sealants used in interior spaces of the building must have a VOC limit in compliance with the State of California South Coast Air Management Rule 1168.

.1
Install sealant and related materials in accordance with Section 07 92 00 and as detailed on drawings.

.1
Refer to LEED, Environmental Quality, Credit 4.1, Low-Emitting Materials:  Adhesives and Sealants

.2
Maximum VOC limit SCAQMD Rule 1168, Adhesives and Sealants Applications, June 2006 [250] [          ] g/l.

3.5
ADJUSTING

SPEC NOTE:  Delete this article if all windows are fixed.

.1
Adjust ventilators and hardware to operate smoothly.  Lubricate moving parts.  Lock settings after alignment.

3.6
CLEANING

.1
Wash down exposed interior metal surfaces using a solution of mild domestic detergent in warm water, applied with soft clean wiping cloths.

.2
Clean exposed exterior non‑metal surfaces as recommended by manufacturer of the material.

.3
Clean interior and exterior surfaces as soon as adjacent construction which might soil surfaces, is completed.

3.7
WINDOW SCHEDULE

SPEC NOTE:  Edit schedule to suit window types, including composite and combination.  Coordinate glass type with Section 08 81  00.

	[Window location/

drawing symbol]


	Window Type
	Finish/Colour
	Insulating

Glass*

	[All exterior 

aluminum windows]

[          ]/[W1][  ]


	[Fixed] [   ]
	[Anodized]/[     ]

[       ]/[     ]
	[IG1] 

[  ]

	[             ]
	[Top hung,

projecting out]


	[       ]/[     ]
	[   ]

	[             ]
	[Bottom hung,

projecting in] 


	[       ]/[     ]
	[   ]

	[             ]
	[Casement,

opening out]


	[       ]/[     ]
	[   ]

	[             ]
	[Casement,

opening in]


	[       ]/[     ]
	[   ]

	[             ]
	[Vertical,

sliding]


	[       ]/[     ]
	[   ]

	[             ]
	[Horizontal

sliding]


	[       ]/[     ]
	[   ]

	[             ]
	[Tilt‑turn]


	[       ]/[     ]
	[   ]


*Specified in Section 08  81 00.
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