	Section Cover Page

	
Section 08 53 00
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Plastic 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 plastic windows, including glass and glazing materials for use in wood frame construction without masonry veneer (unless masonry veneer abuts only one edge or two adjoining edges on each window) and where security is a minimal concern.

Use BMS Section 08 51 13 - Aluminum Windows for all other types of construction.

This Section includes extruded polyvinylchloride (PVC) and pultruded fibreglass reinforced plastic (FRP) frames. Unless project requirements dictate otherwise, specify both frame types (PVC and FRP) leaving the Contractor to choose which type to provide.  Obtain the department’s approval to restrict Contractor's options for frame type.

This Master Specification Section contains:

.1
This Cover Sheet

.2
LEED Notes and Credits

.3
Data Sheet - Reference Documents

.4
Data Sheet - General

.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 the CSA A440 series consisting of:


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

CSA-A440.2/A440.3-98, Energy Performance Evaluation of Windows and Other Fenestration Systems / User Guide to CSA Standard A440.2-98.

To properly edit this Section, it is essential that the specifier have at least a copy of CSA A440 and CSA A440.1 on hand and be familiar with their content. If you do not have a copy, contact Infrastructure, Procurement Branch. A copy can be made available for reference purposes in the Technical Services Branch Library, 3rd Floor, 6950 - 113 Street, Edmonton; Telephone:  (780) 422-7620.

CSA‑A440 series does not address durability, coatings for vinyl, and, except for mullion deflections, combination or composite windows.

COORDINATING DRAWINGS AND SPECIFICATIONS
Ensure that large scale window details are provided in the contract drawings. Indicate frame and sash profiles, glass and glazing, fastening into structural elements and connection to building envelope including flashing details. The use of a particular specified product may be used to develop the details but should not restrict product types conforming to the specification. Ensure drawings do not conflict with specifications. Avoid conflicting prescriptive and performance requirements that may be created by the editing of this section.

HARDWARE
Window hardware for plastic windows is typically designed for operation by the general public, and not specifically for persons disabled by disease, injury or age.  Enforcement of CSA A440 ease of operation requirements will help ensure that operation is optimized to the standard. Handles meeting the requirements of the Americans with Disabilities Act, commonly referred to as ADA handles, are specified to accommodate barrier free design.

Window hardware for plastic windows (and CAN/CSA A440) does not provide more than minimum security requirements and only for closed and locked operable sash.  If security is a concern, consider specifying commercial quality aluminum windows specified in Section 08 51 13, with laminated glass and hardware providing security for windows in both open and closed positions.

VINYL AND COLOUR
This Section does not specify coloured vinyl components because they can absorb enough solar energy to heat up, causing unacceptable thermal dimensional instability.  Some heat reflective paints are available but this is a new, relatively unproven technology.  Quality assurance, durability and the risk of future painting with inappropriate paints are additional concerns.  Obtain the department’s approval prior to specifying coloured vinyl frames & sash.

SELECTING WINDOW PERFORMANCE LEVELS
Specify requirements, other than thermal performance, based on CSA‑A440.1‑00, User Selection Guide to CSA Standard CSA‑A440‑00.  Review assumptions behind CSA A440 requirements to determine if they apply.

Complete the Checklist for Selecting Window Performance Levels in CSA Standard A440, Windows, listed as Appendix UG-A  in CSA-A440.1-00 to ensure proper performance levels for the project are specified.  If building is located on high elevation or hill without the protection of other buildings or surface features, for the purpose of completing the checklist, the building height should be increased to accommodate for the elevation when determining rating classifications.

Performance of windows installed in the field is typically lower than performance achieved in the laboratory.  This is often because field installed windows do not match the tested window.

Effectively sealing windows to surrounding construction is essential to utilize air tightness performance of the windows themselves.  An improperly detailed or executed seal can easily negate a window's air tightness performance.

WINDOW TYPES AND CONFIGURATIONS
Operable sash above fixed glazing is preferable to below, provided hardware is adequately accessible. Higher sash will vent stratified hot air more effectively.  Providing both in different windows is the optimum.   Operable sash mounted below fixed lite may locate horizontal mullions at heights which obstruct view, particularly for the elderly, the disabled and school students who spend much of their time sitting. Consider these facts and design window configuration to accommodate all building users.

Awnings are the preferred type of operable sash since they provide a barrier to wind driven rain. 

Casements and tilt-turns have full window height openings and provide better ventilation of stratified air than awnings.  Casements may oscillate in high winds due to typical residential hardware limitations. To minimize this oscillation, concealed arm sash stops are included in this section.

Sliders are not recommended.  Their long term performance with regards to maintenance, air and water leakage is not considered acceptable.  This specification does not include requirements for sliders.

Due to expansion of plastic windows, do not form combination or composite units of more than three single units.

In buildings where there is pedestrian traffic immediately along side of building, such as schools or recreational facilities, consider use of commercial type aluminum windows with hopper or in-swing casement operable units to eliminate the possibility of injury to playing children or pedestrians that may inadvertently contact awning or out-swing casement windows.

TESTING
CSA A440 allows a 25% window oversize tolerance for testing.  Avoid designing larger windows because test results will typically not be available.  Verify that U‑values provided by window manufacturers are based on CSA A440.2 reference window sizes.  Obtain a complete description of windows tested from the testing agency to properly evaluate a manufacturer's test results in relation to actual installations.

Test methodology may not be representative of field conditions.  For example, CSA A440 specifies maximum air leakage due to infiltration at 21°C ambient temperature.  Exfiltration pressures can be significant, depending on window height above grade, local wind conditions and orientation.  Testing at low temperatures has shown operable sash can exhibit substantially more air leakage, resulting from dimensional changes and deformation, depending on the type of framing and type and quality of weatherstripping. 

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

GLASS

This specification Section recognizes that window manufacturers offer various options for glass and glazing to enhance both glazing strength and thermal performance, e.g.  tempered glass for strength, laminated safety glass for safety or gas filled thermal units for thermal performance. The overall window U-value specified will typically require insulating glass units with low E coatings.

Solar heat gain in small non-airconditioned offices, apartments or classrooms can produce serious discomfort. This occurs especially in west facing spaces. Light-coloured, heavy drapery helps, but allows some heat to enter and obstructs view.

If external shading devices or shade trees are not available, consider specifying tinted/heat absorbing glass, particularly for west facing windows and locations commonly experiencing high ambient temperatures.  Specifying tinted/heat absorbing glass for the outboard lite of insulating glass units will also lower heat build-up in inboard lites with low-E coatings. Depending upon size, configuration, and shading of unit it may be necessary to heat strengthen, temper, the outer lite.

Plastic window frames and sashes are typically designed for glass thermal units made with 3 mm thick glass.  Glass thicknesses specified in this Section exceed the typical design to provide additional glass strength, thus minimizing the possibility of damage to the thermal units that may be caused by stresses within the thermal unit or by accidental impact
END OF DATA SHEETS
1.
General

1.1
SECTION INCLUDES

.1
This Section specifies window systems of the following type[s]:

.1
Single [fixed] [and] [casement] [awning]] [tilt-turn] units.

.2
Composite, with fixed lites and operable [casement] [awning] [tilt-turn] lites.

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

.2
This Section specifies window frames and sashes consisting of extrusions of polyvinyl chloride (PVC) or pultrusions of fibreglass-reinforced plastic (FRP), either of which may be provided for all windows, at Contractor's option.  Frames or sashes utilizing wood are not permitted.

.3
This Section specifies windows as pre-assembled units, including factory installation of glass and glazing.

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
[LEED Requirements
Section 01 35 18.]

.4
Mock‑up including work of this Section:
Division 01.

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

.9
Sealants:
Section 07 92 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
American Society for Testing and Materials (ASTM):

	.1
	ASTM A653/A653M-99a
	Standard Specification for Sheet Steel, Zinc-Coated (Galvanized) or Zinc-Iron Alloy Coated (Galvanannealed) by the Hot-Dip Process

	.2
	ASTM D4216-06
	Rigid Poly (Vinyl Chloride) (PVC) and Related PVC and Chlorinated Poly (Vinyl Chloride) (CPVC) Building Products Compounds


.2
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


.3
Canadian General Standards Board (CGSB):

	.1
	CAN/​CGSB-12.1-M90
	Tempered or Laminated Safety Glass

	.2
	CAN/CGSB-12.3-M91
	Flat, Clear Float Glass

	.3
	CAN/CGSB-12.4-M91
	Heat Absorbing Glass

	.4
	CAN/CGSB-12.8-97
	Insulating  Glass Units


.4
Canadian Standards Association (CSA):

	.1
	CSA-A440/A440.1-00(2005)
	Windows / Special Publication, User Selection Guide to CSA Standard A440-00, Windows

	.2
	CSA-A440.2/A440.3-09
	Energy Performance Evaluation of Windows and Other Fenestration Systems / User Guide to CSA Standard A440.2-09

	.3
	CSA-G164-M92 (R2003)
	Hot Dip Galvanizing of Irregularly Shaped Articles


.5
South Coast Air Quality Management District (SCAQMD), California State (SCAQMD):

	.1
	SCAQMD Rule 1168-05
	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 a maximum of three 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 complete window assemblies, three maximum, whose frames are mulled together.  Combination windows may consist of fixed or operable windows, or a combination of both.

1.5
DESIGN CRITERIA

.1
Materials, fabrication, attachments, accessories, assembly and performance, other than


thermal performance, shall meet or exceed applicable requirements of CSA-A440, Windows, the following appendices, and as specified herein:

.1
Appendix D - Span(s) for Vinyl Members.

.2
Appendix E - Wall Thickness of Vinyl Windows.

.2
Thermal performance shall be determined in conformance with  CSA-A440.2, Thermal Performance Evaluation of Windows and Sliding Glass Doors, and 
Appendix A - Overview


 of the Procedure for Determining the U-Value by Computer Simulation.

.3
Design windows to equalize both positive and negative pressure between outside air and:

.1
cavities surrounding insulating glass units, and

.2
cavities surrounding operable sash. 

.4
Design windows to provide drainage from spaces around operable sash and around insulating glass units to exterior.  

.5
Design windows to protect drainage openings from direct entrance of wind‑driven rain by use of baffles or other protection.

.6
Design frames and sashes for interior glazing methods. Exterior glazing methods are not acceptable.

.7
Design main frame for exterior surface of frame to be mounted flush with the exterior sheathing.

.8
Design windows for strap anchorage or through jamb anchorage to withstand minimum [    ] Pa wind load and to distribute wind load along frames to window manufacturer's recommendations.

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

.9
Design components to accommodate thermally induced movement.

1.6
sUBMITTALS

.1
Product Data:

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

.2
Provide a letter from window manufacturer identifying the CSA-A440.1 performance classification ratings for the  windows to be supplied under this Contract, compliance with ASTM D4216 and ASTM D4726.

.3
Provide a stress analysis on all tinted heat/absorbing glass and light and heat reflecting glass.  Submit prior to ordering glass.
.2
Shop Drawings:

.1
Comply with requirements of Division 01.

.2
Provide elevation views. Indicate components, materials, finishes, location of glazing shims and locations of anchorage. 

.3
Clearly indicate, in large scale, the following:

.1
Sections details showing all window perimeter conditions.

.2
Mullion [and muntin] details and frame corner connections, including reinforcement and its fastening if applicable.

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

.4
Details showing frame anchorage to wall structure.

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

.6
Required sizes and tolerances of openings.

SPEC NOTE:  Include following clause only when frame design and details indicate a mechanical connection to building sheet membrane air and vapour seal.

[.7
Connection to building sheet membrane air and vapour seal.]
.3
Samples:
SPEC NOTE:  Consider scope of work, complexity of design and project before specifying any or all samples. Letter of performance requirements is required for all projects.

.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 insulating glass unit and glazing accessories including shims, installed in a frame [and sash].

.3
Typical anchoring devices and connection to frame.

.4
Mullion intersecting head and sill frame.

.5
[Operable sash installed in typical frame, c/w hardware.]

.6
[Insect screens, in sash.]

.7
Non‑standard conditions.

.3
Samples shall be square cut through frame and sash and be finished as specified, with thermal unit cut at 45 degrees.
.4
Test and Evaluation Reports:

.1
Comply with requirements of Division 01.

.2
Upon request, submit test reports from an independent testing agency acceptable to the Province, indicating windows to be supplied for project meet specified requirements, including compliance with ASTM D4216 and ASTM D4726.
.3
Reports shall include complete description of window assemblies and components tested.

SPEC NOTE:  Use below paragraph for LEED projects when submittals are required.

.5
Sustainable Design Submittals:

.1
LEED Submittals: Submit documentation in accordance with Section 01 35 18 – LEED Requirements.  Submit documentation for the following:

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

.2
Credit 4.2 - Low-Emitting Materials: Paints and Coating
1.7
CLOSEOUT SUBMITTTALS

.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.
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.

.1
Province will appoint and pay for the services of an independent testing agency to inspect and test windows.  Testing may include thermal performance evaluation.

.2
Windows to be tested will be taken at random from manufacturer's fabricating facility or supplier's Alberta warehouse, at Province's option.  Provide Province with reasonable notice of completion of window fabrication or window delivery to warehouse, as applicable.
.2
Mock-Ups:

SPEC NOTE:  For projects of significant size or complexity and requiring special attention to building envelope performance, consider specifying mock‑up of window installation. 

.1
After Province's review of shop drawings and samples, construct one full size mock-up window unit complete with glass and hardware.

.2
Install mock‑up window in a building location coordinated with Province.  

.3
Include flashings and seals to surrounding construction.  Obtain Province's approval of mock‑up prior to installation of remainder 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

SPEC NOTE:  Complete the Checklist for Selecting Window Performance Levels in CSA A440, Windows, to determine required air tightness, water tightness and wind load resistance ratings for the project location.  Do not specify less than A3, B3 and C3. 

2.1
SINGLE UNIT WINDOWS

.1
Meet or exceed requirements of CSA-A440, and the following performance requirements:

.1
Air Tightness Rating, Fixed Windows:  Fixed. 

.2
Air Tightness Rating, Operable Windows:  A3.

.3
Water Tightness Rating:  [B3] [  ].

.4
Wind Load Resistance Rating:  [C3] [C4] [C5].

.5
Forced Entry: F2, pass test for resistance to forced entry.

.6
Insect Screens: S2

.7
Glazing: [G1, clear] [G2, special].

.8
Overall Window U-Value:  maximum 2.20 W/m2 °C.

2.2
[COMBINATION] [AND] [COMPOSITE] WINDOWS

SPEC NOTE:  Delete this article if not applicable.  

.1
Meet or exceed requirements of CSA-A440 for [combination] [and] [composite] windows, and the performance requirements for single unit windows

.2
Where [composite] [and] [combination] windows specified have not been tested, individual lights shall meet the performance requirements for the applicable single unit window types specified.  

.3
Air and water tightness of joints along frames mulled together, and at mullions where lites within one main frame join, shall meet or exceed performance ratings specified for adjacent single unit windows.

.4
Lateral deflection of mulled frames shall not exceed 1/175 of span when subjected to loading equivalent to wind load resistance of the adjacent single unit windows.

2.3
Frame and sash requirements

.1
Frame and sash profiles and glazing detailed on drawings are not intended to restrict product types conforming with these specifications.

.2
Provide PVC or FRP frame and sash, at Contractor's option, meeting the following requirements:

.1
Polyvinyl chloride (PVC): to ASTM D4216, Class 1-10154-33-0101, 


1-20131-33-0101 or 1-40121-33-0101. 

.2
PVC Extrusions, no substitutions:

.1
100 Series by Berlinex Inc. 

.2
1600 Series by Rehau Inc.

.3
2200 Series by North American Profiles Group.

.4
2500 Series by North American Profiles Group.

.3
Fibreglass Reinforced Plastic FRP:  minimum 60% glass content, by weight, resins and inert filler for balance of composition.

.4
FRP Pultrusions, no substitutions:

.1
400 Series by Inline Fiberglass Ltd.

.2
Fibertherm 325 Series by Omniglass Ltd.

.5
Minimum external wall thickness of extrusions or pultrusions: 2.0 mm nominal, exceeding requirements of CSA-A440 for vinyl (PVC) window wall types A, B, and C.

.6
Seal sash perimeter continuously at two locations minimum, with primary seal located between operator and exterior seal. 

.7
Secure hardware and attachments using screws into H-ports or penetrating minimum of two walls of framing.

.8
Join single units to form combination units with joints at combination unit frame perimeter finished with sealant and steel plate,  75 mm x 75% of depth of framing. Plate shall be screw fastened with a minimum of four screws through plastic into steel reinforcing.

.9
Anchor using metal strap anchors or concealed fasteners through frames. Use of nailing fins or splines is not acceptable.

.10
Brick molding and trim shall be independent of the window framing and secured in place. Fit corners to provide hairline joint. Sill and head sections shall be continuous for combination units.

SPEC NOTE:  Edit LEED credits to suit project requirements

.11
Sustainability:

.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]
2.4
GLASS AND GLAZING MATERIALS

SPEC NOTE: For windows with glazed area up to 2.25 m2 specify 5 mm glass thickness.  Specify 6 mm glass thickness for glazed area of 2.25 m2 or greater. In combination and composite units use the greater glass thickness throughout.  If laminated safety glass is required, specify 6 mm thickness.

SPEC NOTE:  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
Insulating Glass Units:  meet or exceed requirements of CAN/CGSB-12.8.  Units shall be certified by the Insulated Glass Manufacturers Alliance (IGMA). Overall unit thickness shall be [23] [25] mm using [5] [6] mm glass thickness for individual panes. 
Use two stage


 seal method of manufacture, as follows:

.1
Primary Seal:  polyisobutylene sealing compound between glass and metal spacer/separator, super spacer bar or TDSE Intercept.

.2
Secondary Seal:  polyurethane, silicone or polysulphide base sealant, filling gap between the two lites of glass at the edge up to the spacer/separator and primary seal.

.2
Spacer/separator to provide continuous vapour barrier between interior of sealed unit and secondary seal.

.3
Clear Float Glass:  to CAN/CGSB-12.3, glazing quality,  for [inner] [outer] lite.

SPEC NOTE:  Specify tinted/heat absorbing glass having an appropriate shading coefficient where solar heat gain has been identified as a significant concern. Refer to Data Sheets - Glass.  Generally specify for use on outer lite. Do not specify tinted/heat absorbing glass for windows mainly facing north.

.4
Tinted/Heat Absorbing Glass:  to CAN/CGSB-12.4, for [inner] [outer] lite, as follows:

.1
Glass Quality:  Float glass, glazing quality.

.2
Class:  as recommended by glass manufacturer, based on stress analysis.

.3
Tint:  [1-Grey] [2-Bronze] [3-Green].

SPEC NOTE:  At this writing, green tinted glass is readily available and can be specified with a high light transmittance and a low shading coefficient.  It is therefore the preferred option.  Verify availability of style, grade and thickness before specifying other tints.

.4
Style: [1 ‑ High, above 70%,] [1A ‑ Intermediate, 56‑70%,] [2 - Medium, 41- 55%,] [3 - Low, 25-40%,] light transmittance.

.5
Grade: [AA ‑ Very low, below 0.45,] [A - Low, 0.45 to 0.60,] [B ‑ Medium, 0.61 to 0.75,] shading coefficient.

.5
Safety Glass: to CAN/CGSB-12.1-M90, [tempered] [laminated] for [inner] [outer] lite.

SPEC NOTE:  Low-E coating to be on no. 2 surface if solar heat gain coefficient of thermal glazing unit is less than 0.45 or no. 3 surface if solar heat gain coefficient is 0.45 or greater. A good approximation of solar heat gain coefficient is 87% of the shading coefficient.

.6
Provide low-E coating on No.[2] [3] surface of double glazed insulating glass units.

.7
Glazing Gaskets for PVC Sections:  neoprene, thermoplastic rubber or EPDM, flexible at minimum design temperature, and as follows:

.1
Profiled with a minimum of three (3) fins to contact glazing and to mechanically key into window frame and sash glazing stops, at interior and exterior of glass units.

.2
Removable without special tools and without dismantling of window frames.

.3
Designed to maintain pressure contact against glass units through design temperature range.

.4
Coextruded material is not acceptable.

.8
Glazing Gaskets for FRP Sections: Manufacturer’s standard.

.9
Other Glazing Accessories: setting blocks to CAN/CSA-A440.

SPEC NOTE:  Edit LEED credits to suit project requirements

.10
Sustainability:

.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]
2.5
HARDWARE

SPEC NOTE:  Delete this article if only windows with fixed lites are specified.  Edit hardware type to suit project requirements.

.1
Exposed Hardware Components:  metal, in finish [to match window frame] [selected by Province from hardware manufacturer's standard range].

.2
Hardware exposed to exterior environment with sash in closed and open positions shall be corrosion-resistant.

.3
Hardware shall be screw attached.

.4
Equip operable windows with hardware as follows:

.1
Casement:  concealed dual arm operator and stainless steel tracks, with under screen roto operator assembly.  Provide multipoint action sash locks. Provide concealed sash stop arms at top of casement.

SPEC NOTE:  Specify concealed stops at top of casements where hourly wind pressure exceeds 0.50 kPa.  Consult with manufacturers. 

.2
Awning:  concealed dual arm operation and stainless steel tracks, with under screen roto operator assembly.  Provide one cam action sash lock at each jamb.

.5
Provide ADA handles for roto operators.

.6
Force to operate locking devices shall not exceed 20 N.  

2.6
ACCESSORIES

.1
Weatherstripping at Operable Sash:  neoprene, thermoplastic rubber or EPDM, flexible at minimum design temperature, and as follows:

.1
Profiled to mechanically key into window frame and operable sash.

.2
Removable without special tools and without dismantling of sash or frame.

.3
Designed to maintain pressure contact against sash through design temperature range.

.2
Steel Clips, Supports and Anchors:  minimum 1.5 mm bare sheet thickness, hot-dip galvanized to CAN/CSA G164.  Provide anchors that permit sufficient adjustment for accurate alignment.

.3
Steel Reinforcement:  sheet steel to ASTM A653M, hot dip galvanized, minimum Z275 coating designation.

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.

.4
Joint Sealants:  as specified in Section 07 92 00, recommended for substrates.  

SPEC NOTE:  Edit LEED credits to suit project requirements

.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.

.5
Insulating Foam Sealant:  one-part polyurethane, closed cell foam, skin-forming type, expanding maximum 25%.

SPEC NOTE:  Edit LEED credits to suit project requirements

.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.

.6
Foam Backer Rod:  extruded closed cell backer rod, oversize 30 to 50%.

.7
Screens:  standard duty, aluminum mesh with extruded aluminum sash and four metal clip or screw retainers per side.  Screen sash finish shall match colour of window sash.

.8
Flashing: prefinished sheet aluminum, brake formed as indicated on drawings, 0.60 to 1.3 mm thick, or extruded vinyl matching window framing, concealed fastened.

2.7
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 fibreglass framing joints with butyl‑polyisobutylene or silicone sealant.  Mitre and heat weld full length of vinyl frame and sash joints at corners.

.3
Steel reinforce vertical and horizontal components of PVC window units, with height or width greater than 900 mm, as specified.

.4
Steel reinforce vertical and horizontal components of FRP window units as required by engineered structural design.

.5
Fasten steel reinforcement to extruded vinyl mullions with concealed stainless steel fasteners at maximum 300 mm o.c.

.6
Continuously and uniformly compress length of gaskets during installation, to compensate for linear shrinkage.

2.8
GLAZING

.1
Clean sealing surfaces at perimeter of glass and sealing surfaces of rabbets and stop beads before applying splines or gaskets.  Use solvents and cleaning agents recommended by manufacturer of sealing materials.

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

.3
Support both lites of glass thermal units on leveled setting blocks, 4 or 6 mm minimum, spaced as recommended by glass manufacturer.  Provide at least one setting block at quarter points from each corner.  For casement windows, locate setting blocks closer to corners as recommended by manufacturer.

.4
Center glass thermal units in glazing rabbet to maintain 6 mm minimum clearance between edges of glazing and plastic framing at sill or 4 mm minimum clearance between edges of glazing and plastic framing at sill if glazing bite incorporates a drainage channel with a depth of 3 mm minimum. 

.5
Size glass thermal units to ensure exposed face of spacer is in line with glazing stops.

.6
Use spacers and shims in accordance with glass manufacturer's recommendations.

2.9
FRAME AND SASH FINISHES

.1
Vinyl:  white or off-white integral colour, as selected by Province from manufacturer's colour range.

.2
Fibreglass:  manufacturer's standard acrylic paint finish, in colour selected by Province from the standard range.

3.
Execution

3.1
INSTALLATION

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

.2
Mount window with exterior surface of main frame flush with exterior sheathing.

.3
Secure work accurately to structure and in a manner not restricting thermal movement of materials.

.4
Transfer window dead load to wall construction by anchors alone or in combination with plastic shims. Wood shims are not acceptable.

.5
Place shims under sill frame at setting block locations, and as recommended by window frame manufacturer.

.6
Conceal all anchors and fitments.  Exposed heads of fasteners are not permitted.

.7
Maintain dimensional tolerances after installation.  Maintain alignment with adjacent work.

.8
Provide seal around interior perimeter of window frame using foam joint sealant or foam backer rod, size as required to lightly compress between frame and rough opening, and sealant.

.9
Provide seal at head and jamb of exterior perimeter of window frame using foam joint sealant or foam backer rod, size as required to lightly compress between frame and rough opening, and sealant. Do not seal sill at exterior.

.10
Install jamb extensions, [casings,] brick moulds and trim as indicated on drawings.

.11
Install sealant, in accordance with Section 07 92 00, and related materials as indicated on drawings.

.12
Adjust operable sash and hardware to operate smoothly.  

.13
Clean interior and exterior surfaces as soon as adjacent contaminating activities are completed, to recommendations of window manufacturer.

3.2
WINDOW SCHEDULE

SPEC NOTE:  Coordinate with drawings.  Edit or delete schedule if, correspondingly, some or all variables are indicated on drawings.  

	[Location/

symbol]
	Window Type
	[Frame Finish/

Colour]


	[       ]

	[W1][  ]
	[Fixed]
	[       ]/[     ]
	[      ]

	[      ]
	[Composite fixed/

awning]
	[       ]/[     ]
	[      ]

	[      ]
	[Composite fixed/

casement]
	[       ]/[     ]
	[      ]

	[      ]
	[Casement]
	[       ]/[     ]
	[      ]

	[      ]
	[Awning]
	[       ]/[     ]
	[      ]

	[      ]
	[Tilt‑turn]
	[       ]/[     ]
	[      ]

	[      ]


	[         ]
	[       ]/[     ]
	[      ]
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