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SECTION 085113 - ALUMINUM WINDOWS
TIPS:
To view non-printing Editor's Notes that provide guidance for editing, click on Masterworks/Single‑File Formatting/Toggle/Editor's Notes.
To read detailed research, technical information about products and materials, and coordination checklists, click on Masterworks/Supporting Information.

Revise this Section by deleting and inserting text to meet Project-specific requirements.

This Section uses the term "Architect." Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes aluminum windows for exterior locations.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Include plans, elevations, sections, hardware, accessories, insect screens, operational clearances, and details of installation, including anchor, flashing, and sealant installation.

C. Samples: For each exposed product and for each color specified, [2 by 4 inches (50 by 100 mm)] <Insert dimensions> in size.

D. Product Schedule: For aluminum windows. Use same designations indicated on Drawings.

1.3 INFORMATIONAL SUBMITTALS

A. Product test reports.

B. Sample warranties.

1.4 QUALITY ASSURANCE

Coordinate "Mockups" Paragraph below with air barrier Sections for building and preconstruction testing of integrated wall mockups that include windows; insert additional requirements if applicable.

A. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.

1.5 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace aluminum windows that fail in materials or workmanship within specified warranty period.

Verify available warranties and warranty periods for units and components. Some manufacturers might insist that warranty periods begin on date of manufacture or sale.

1. Warranty Period:

a. Window: [10] <Insert number> years from date of Substantial Completion.

Warranty period for glazing units varies by type.

b. Glazing Units: [Five] [10] [20] <Insert number> years from date of Substantial Completion.

Warranty period for aluminum finish depends on type. Baked-on enamel finishes often have 10-year warranties; high-performance fluoropolymer finishes often have 20-year warranties.

c. Aluminum Finish: [10] [20] <Insert number> years from date of Substantial Completion.

PART 2 -  PRODUCTS

See Editing Instruction No. 1 in the Evaluations in Section 085000 "Windows" for cautions about named manufacturers and products. For an explanation of options and Contractor's product selection procedures, see Section 016000 "Product Requirements."

2.1 MANUFACTURERS

Retain "Manufacturers" Paragraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

A. Manufacturers: Subject to compliance with requirements, [provide products by the following] [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

Retain "Basis-of-Design Product" Paragraph and list of manufacturers below to identify a specific product or a comparable product from manufacturers listed. Retain option and delete insert note if manufacturer's name and model number are indicated on Drawings.

B. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

Retain manufacturers in list below after verifying availability and suitability of products for application indicated. Insert other manufacturers if required.

1. All Seasons Window & Door Mfg., Inc.; All Seasons Commercial Division, Inc.

2. Boyd Aluminum Manufacturing.

3. Custom Window Company.

4. DeSCo Architectural Inc.

5. EFCO Corporation; a Pella company.

6. EXTECH Exterior Technologies, Inc.

7. Fleetwood Windows & Doors.

8. Gerkin Windows and Doors.

9. Graham Architectural Products Corp.

10. Kawneer North America; an Alcoa company.

11. Mannix Exterior Wall Systems, Inc.

12. Peerless Products Inc.

13. Quaker Windows Products Co.

14. Thermal Windows, Inc.

15. TRACO.

16. Wausau Window and Wall Systems.

17. Winco.

18. YKK AP America Inc.

19. <Insert manufacturer's name>.

2.2 WINDOW PERFORMANCE REQUIREMENTS

See the Evaluations in Section 085000 "Windows" for discussions of performance requirements. Coordinate performance requirements with types of window operation (e.g., casement or double hung), glass type, and other variables. If performance requirements vary among operating types of windows, insert language to differentiate requirements among window types or show requirements in a schedule on Drawings.

A. Product Standard: AAMA/WDMA/CSA 101/I.S.2/A440.

1. Minimum Performance Class: [R] [LC] [CW] [AW] [As indicated on Drawings] <Insert class>.

AAMA/WDMA/CSA 101/I.S.2/A440 establishes a gateway Performance Grade for windows to qualify for each Performance Class. The gateway Performance Grade is 15 for Class R, 25 for Class LC, 30 for Class CW, and 40 for Class AW. For a particular project, the minimum Performance Grade for windows is typically based on the design pressure.

2. Minimum Performance Grade: [15] [20] [25] [30] [35] [40] [45] [50] [As indicated on Drawings] <Insert grade>.

Retain "Thermal Transmittance" Paragraph below if required to comply with requirements of authorities having jurisdiction. Options below are based on Energy Star requirements effective January 2010. First option is for Northern Climate Zone, second is for North-Central Climate Zone, third is for South-Central Climate Zone, and fourth is for Southern Climate Zone.

B. Thermal Transmittance: NFRC 100 maximum whole-window U-factor of [0.30 Btu/sq. ft. x h x deg F (1.71 W/sq. m x K)] [0.32 Btu/sq. ft. x h x deg F (1.83 W/sq. m x K)] [0.35 Btu/sq. ft. x h x deg F (2.0 W/sq. m x K)] [0.60 Btu/sq. ft. x h x deg F (3.43 W/sq. m x K)] <Insert value>.

Options in "Solar Heat-Gain Coefficient (SHGC)" Paragraph below are based on Energy Star requirements effective January 2010. First option is for North-Central Climate Zone, second is for South-Central climate zone, and third is for Southern Climate zone.

C. Solar Heat-Gain Coefficient (SHGC): NFRC 200 maximum whole-window SHGC of [0.40] [0.30] [0.27] <Insert value>.

CRFs are typically between 45 and 75. First option in "Condensation-Resistance Factor (CRF)" Paragraph below is suitable for most of the U.S. at 25 percent relative humidity where outdoor design temperature is below 0 deg F (minus 18 deg C); second option is suitable for same relative humidity at minus 10 deg F (minus 23 deg C). In northern states where winter outdoor design temperature is lower, increase factor. If buildings have mechanically controlled humidification, coordinate CRF with design conditions for humidity level. See AAMA 1503.

D. Condensation-Resistance Factor (CRF): Provide aluminum windows tested for thermal performance according to AAMA 1503, showing a CRF of [45] [52] <Insert value>.

Insert rating requirements for sound transmission class or outside-inside transmission class if required.

For projects in hurricane-prone locations, insert windborne-debris-resistance requirements.

2.3 ALUMINUM WINDOWS

A. Operating Types: [As indicated on Drawings] <Insert types>.

AAMA/WDMA/CSA 101/I.S.2/A440 includes requirements for aluminum, thermal breaks, and other materials and window components. If more stringent requirements apply, insert them in this article.

B. Frames and Sashes: [Thermally broken] [Nonthermal] aluminum extrusions complying with AAMA/WDMA/CSA 101/I.S.2/A440.

Retain "Glass" or "Insulating-Glass Units" Paragraph below to suit Project, or revise if other type of glazing unit is necessary.

C. Glass: Clear annealed glass, ASTM C 1036, Type 1, Class 1, q3.

1. Kind: Fully tempered [where indicated on Drawings] <Insert requirements>.

D. Insulating-Glass Units: ASTM E 2190.

1. Glass: ASTM C 1036, Type 1, Class 1, q3.

a. Tint: [Clear] [Gray] [Bronze] [Green] <Insert tint>.

b. Kind: Fully tempered [where indicated on Drawings] <Insert requirements>.

2. Lites: [Two] [Three].

3. Filling: Fill space between glass lites with [air] [argon].

4. Low-E Coating: [Pyrolytic on second surface] [Sputtered on second surface] [Sputtered on third surface] [Sputtered on second or third surface] <Insert coating>.

Insert requirements for integral louver blinds if needed.

E. Glazing System: Manufacturer's standard factory-glazing system that produces weathertight seal.

Nonmagnetic stainless steel, Series 300, or a superior corrosion-resistant-coated metal may be required to meet specific customer or regional needs and for protection against corrosive environments, such as in urban, coastal, or industrial areas.

F. Hardware, General: Manufacturer's standard corrosion-resistant hardware sized to accommodate sash weight and dimensions.

1. Exposed Hardware Color and Finish: [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color and finish>.

G. Projected Window Hardware:

1. Gear-Type Rotary Operators: Complying with AAMA 901 when tested according to ASTM E 405, Method A. Provide operators that function without requiring the removal of interior screens or using screen wickets.

a. Type and Style: [Match Architect's sample] [As selected by Architect from manufacturer's full range of types and styles] <Insert type and style>.

2. Hinges: [Non-friction type, not less than two per sash] <Insert requirements>.

3. Lock: [Lift-type throw, cam-action lock with keeper] [Lever handle and cam-action lock with keeper] [Dual lever handles, tie rod, and cam-action lock with keepers] [Key-operated custodial lock with keeper and removable handle] [Concealed multipoint lock operated by single lever handle or lift-type throw] <Insert requirements>.

4. Limit Devices: Limit clear opening to [4 inches (100 mm)] [6 inches (150 mm)] <Insert dimension> for ventilation; with custodial key release.

H. Hung Window Hardware:

1. Counterbalancing Mechanism: AAMA 902.

2. Locks and Latches: Operated from the inside only.

3. Tilt Hardware: Releasing tilt latch allows sash to pivot about horizontal axis.

I. Horizontal-Sliding Window Hardware:

1. Sill Cap/Track: Designed to comply with performance requirements indicated and to drain to the exterior.

2. Locks and Latches: Operated from the inside only.

3. Roller Assemblies: Low-friction design.

J. Weather Stripping: Provide full-perimeter weather stripping for each operable sash unless otherwise indicated.

K. Fasteners: Noncorrosive and compatible with window members, trim, hardware, anchors, and other components.

Generally retain "Exposed Fasteners" Subparagraph below. Revise if exposed fasteners are permitted.

1. Exposed Fasteners: Do not use exposed fasteners to the greatest extent possible. For application of hardware, use fasteners that match finish hardware being fastened.

2.4 ACCESSORIES

Retain "Dividers (False Muntins)" Paragraph below if dividers are required. Indicate divider patterns on Drawings or insert requirements. Revise if muntins (true divided lites) are required.

A. Dividers (False Muntins): Provide extruded-aluminum divider grilles in designs indicated for each sash lite.

1. Type: [Permanently located at exterior lite] [Permanently located between insulating-glass lites] <Insert type>.

2. Pattern: [As indicated on Drawings] <Insert pattern>.

3. Profile: [As selected by Architect from manufacturer's full range] <Insert profile>.

B. Subsills: [Thermally broken] [Nonthermal], extruded-aluminum subsills in configurations indicated on Drawings.

C. Column Covers: Extruded-aluminum profiles in sizes and configurations indicated on Drawings.

D. Interior Trim: Extruded-aluminum profiles in sizes and configurations indicated on Drawings.

E. Panning Trim: Extruded-aluminum profiles in sizes and configurations indicated on Drawings.

F. Receptor System: Two-piece, snap-together, thermally broken, extruded-aluminum receptor system that anchors windows in place.

Insert other accessories, such as nail fins, if required.

2.5 INSECT SCREENS

A. General: Fabricate insect screens to integrate with window frame. Provide screen for each operable exterior sash. Screen wickets are not permitted.

1. Type and Location: [Full, inside for project-out] [Full, outside for project-in] [Full, outside for double-hung] [Half, outside for single-hung] [Full, outside for sliding] [Half, outside for sliding] sashes.

B. Aluminum Frames: Complying with SMA 1004 or SMA 1201.

Usually retain first option in "Glass-Fiber Mesh Fabric" Paragraph. Second option is suitable for areas plagued by small insects such as no-see-ums and is also suitable for use as a solar screen that blocks up to 65 percent of incident solar heat and glare.

C. Glass-Fiber Mesh Fabric: [18-by-14 (1.1-by-1.4-mm) or 18-by-16 (1.0-by-1.1-mm)] [20-by-20 (0.85-by-0.85-mm) or 20-by-30 (0.85-by-0.42-mm)] <Insert type> mesh complying with ASTM D 3656.

1. Mesh Color: [Manufacturer's standard] <Insert color>.

2.6 FABRICATION

A. Fabricate aluminum windows in sizes indicated. Include a complete system for assembling components and anchoring windows.

B. Glaze aluminum windows in the factory.

C. Weather strip each operable sash to provide weathertight installation.

D. Provide weep holes and internal passages to conduct infiltrating water to exterior.

Retain first paragraph below for lines where sash frames lap the wrong way to shed water.

E. Provide water-shed members above side-hinged sashes and similar lines of natural water penetration.

F. Provide mullions and cover plates, matching window units, complete with anchors for support to structure and installation of window units. Allow for erection tolerances and provide for movement of window units due to thermal expansion and building deflections, as indicated. Provide mullions and cover plates capable of withstanding design wind loads of window units.

G. Complete fabrication, assembly, finishing, hardware application, and other work in the factory to greatest extent possible. Disassemble components only as necessary for shipment and installation.

2.7 ALUMINUM FINISHES

Retain finishes in this article to suit Project. If retaining more than one, indicate location of each on Drawings, in a window schedule, or by inserts. Verify availability with manufacturers.

Class I anodic finishes have a minimum coating thickness of 0.7 mil (0.018 mm); Class II finishes have a minimum coating thickness of 0.4 mil (0.010 mm).

A. Anodic Finish: [Class I] [Class II] complying with AAMA 611.

1. Color: [Clear] [Light bronze] [Medium bronze] [Dark bronze] [Black] [As indicated by manufacturer's designations] [Match Architect's sample] <Insert color>.

B. Baked-Enamel Finish: Thermosetting, modified-acrylic or polyester enamel primer/topcoat system complying with AAMA 2603[, except with a minimum dry film thickness of 1.5 mils (0.04 mm)], medium gloss.

1. Color: [As indicated by manufacturer's designations] [Match Architect's sample] <Insert color>.

C. High-Performance Organic Finish (Two-Coat Fluoropolymer): Thermocured system consisting of inhibitive primer and fluoropolymer color topcoat containing not less than [50] [70] percent polyvinylidene fluoride resin by weight complying with [AAMA 2604] [AAMA 2605].

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's sample] <Insert color and gloss>.

D. High-Performance Organic Finish (Three-Coat Fluoropolymer): Thermocured system consisting of inhibitive primer, fluoropolymer color coat, and clear fluoropolymer topcoat, with both color coat and clear topcoat containing not less than 70 percent polyvinylidene fluoride resin by weight complying with AAMA 2605.

1. Color and Gloss: [As indicated by manufacturer's designations] [Match Architect's sample] <Insert color and gloss>.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Comply with manufacturer's written instructions for installing windows, hardware, accessories, and other components. For installation procedures and requirements not addressed in manufacturer's written instructions, comply with installation requirements in ASTM E 2112.

B. Install windows level, plumb, square, true to line, without distortion or impeding thermal movement, anchored securely in place to structural support, and in proper relation to wall flashing and other adjacent construction to produce weathertight construction.

C. Install windows and components to drain condensation, water penetrating joints, and moisture migrating within windows to the exterior.

D. Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic action at points of contact with other materials.

E. Adjust operating sashes and hardware for a tight fit at contact points and weather stripping for smooth operation and weathertight closure.

F. Clean exposed surfaces immediately after installing windows. Avoid damaging protective coatings and finishes. Remove excess sealants, glazing materials, dirt, and other substances.

G. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during construction period.
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