((Specifier leave this line)) SBBC Design & Material Standards, January 01, 2010 Edition)

SECTION 08520 (08 51 13)
ALUMINUM WINDOWS

GENERAL

SECTION INCLUDES

A. Extruded aluminum windows with operating sash, factory glazing, operating hardware, insect screens, and associated accessories.
1.2 RELATED SECTIONS
A. 01570-Construction Waste Management,
B. 08800-Glass & Glazing.

1.3 REFERENCES
A. American Architectural Manufacturers Association (AAMA):

1. AAMA 902.2-Sash Balances
2. AAMA 1502.6

B. ANSI/AAMA 101-Voluntary Specifications for Aluminum Prime Windows and Sliding Doors.

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

1. A123-Specification for Zinc Coatings on Iron and Steel Products

2. C509-Specification for Cellular Elastomeric Preformed Gasket and Sealants.

3. D2000-Classification System for Rubber Products in Automotive Applications

4. E283-Test Method for Rate of Air Leakage Through Exterior Windows, Curtain Walls and Doors 

5. E330-Test Method for Structural Performance of Exterior Windows

6. E331-Test Method for Water Penetration of Exterior Windows, Curtain Walls, and Doors by Uniform Static Air Pressure Difference.
D. Florida Building Code (FBC).

International Organization for Standardization (ISO) 14021–1999;Environmental Labels and Declarations 

National Fenestration Rating Council (NFRC) Labeling Program.
E. State Requirements for Education Facilities (SREF).
SYSTEM DESCRIPTION

F. Performance requirements:  Fabricate units to comply with the following requirements and performance.

1. Florida Building Code (FBC).
2. High Performance requirements of ANSI/AAMA A101, Section 3.

3. Provide windows with 45-condensation resistance factor, under provisions of AAMA 1502.6.
4. Limit air infiltration to 0.10 cubic feet per minute per foot of crack at edge of operable sash; tested by ASTM E283, for 20 percent of pressure resulting from design wind loading.

5. Structural Performance:  Provide units with no failure or permanent deflection for a positive (inward) and negative (outward) test pressure of that meets or exceeds the design pressures shown on the Contract Documents, and the missile impact criteria.
SUBMITTALS

G. Product Data:

1. Recycled Content:

(a) Indicate recycled content; indicate percentage of pre-consumer and post-consumer recycled content per unit of product.

(b) Indicate relative dollar value of recycled content product to total dollar value of product included in project.

(c) If recycled content product is part of an assembly, indicate the percentage of recycled content product in the assembly by weight.

(d) If recycled content product is part of an assembly, indicate relative dollar value of recycled content product to total dollar value of assembly.

2. Energy Efficiency:

(a)
Submit product data indicating aluminum window Solar Heat Gain Coefficient (SHGC) and Visible Light Transmittance (VT) in accordance with the National Fenestration Rating Council (NFRC) methodology.
3. Manufacturer’s specifications and catalog cuts.

***************************************************************************************************************

NOTE TO SPECIFIER:  Delete paragraph below if Liquid-Applied Fluoropolymer Coating is not selected.

***************************************************************************************************************
4. Submit the type of finish to be supplied for aluminum in this section, with manufacturer’s name and brand name, along with certification or test report as evidence that the finish has passed the 10-year weathering test and complies with AAMA 2605.  Submit this product data before submitting shop drawings.
H. Shop Drawings:  Indicate elevations, locations, markings, quantities, materials, jamb conditions, metal thickness, sizes, shapes, dimensions, finishes, and wind pressures.

1. Indicate locations for installing frames.
2. Indicate methods of assembling, connecting, anchoring, fastening and bracing.

3. Indicate types, material, finishes, sizes and locations of hardware.

4. Indicate which panels of each window unit are operable and which are fixed.

5. Identify each type of mullion and anchorage.
6. Identify maximum allowable design pressures for windows and mullions. 

I. Samples:

1. Aluminum and color finish including metal materials, glass, screen and screen frame, and glazing gaskets.

2. Sealants:  Provide manufacturer color chart and sample for selection by Project Consultant.
3. Operator mechanisms.

J. Manufacture installation instructions:  Indicate special procedures and conditions requiring special attention.

K. Warranty.
L. Submit complete current Florida Building Code (FBC) High Velocity Hurricane Zones (HVHZ) Protocols and required product Notice of Acceptance (NOA).
QUALITY ASSURANCE

M. Design Requirements:  Design exterior window systems without exterior louvers and window with exterior aluminum louvers to conform to the Florida Building Code and meet the design pressures shown on Contract Documents and meet the Impact Standards, in compliance with Florida Building Code (FBC) High Velocity Hurricane Zones (HVHZ) Protocols and required product Notice of Acceptance (NOA) or Florida statewide product approval.

N. Regulatory Requirements:

1. Notify Building Code Inspector (BCI) within 24-hours after completion of windows to arrange for inspection.
2. Do not conceal anchors and connections until inspection is complete.

O. Single Source Responsibility:  Provide aluminum windows produced by a single manufacturer capable of showing prior production of units similar to those required.

P. Emergency Escape and Rescue:  Where required, must comply with the requirements the FBC and Florida Fire Prevention Code without compromising the aesthetics of the windows.

Q. Coordination of Fabrication:

1. Check actual window openings in construction work by accurate field measurement before fabrication, and show recorded measurements on final shop drawings.
2. Coordinate fabrication schedule with construction progress as directed by Contractor to avoid delay of work.

R. Repair damaged materials, or replace units that cannot be repaired to original condition.  Replace materials that are warped.

S. Protect exposed surfaces of metal with removable covering to prevent damage to finish.  Protect metal while adjacent stucco work, painting and caulking is being performed.

T. Labeling:  Each unit shall bear a permanent label with manufacturer’s name or logo, city, and state.

U. All work shall be performed in accordance with referenced standards.

1.4 DELIVERY, STORAGE and HANDLING

A. Deliver packaged materials in manufacturer’s original, unopened, labeled containers.
B. Store in accordance with manufacturer’s published instructions, above grade on dunnage, properly protected from weather and construction activities.

WARRANTY

C. Submit written warranty, signed jointly by manufacturer, installer and Contractor, agreeing to replace aluminum window units, which fail in materials or installations within 3 years of date of acceptance.  The 3 parties jointly and separately are responsible for the installation for the period stated herein.

D. Failure of materials or installation:  Include, but not be limited to, excessive leakage or air infiltration, excessive deflections, faulty operation of sash, deterioration of finish or metal in excess or normal weathering, and defects in hardware and weather-stripped.

PRODUCTS

MATERIALS

E. All aluminum window assemblies are to contain recycled content.

F. Window Performance and Class Designations:

1. Provide window units complying with the requirements of ANSI/AAMA  101:

(a) Performance Class:  Heavy Commercial (HC)
(b) Performance Grade (aka:  wind pressure):  As noted on the drawings.

G. Basic Materials:

1. Extrusions:  AA-6063 T-5 aluminum alloy.

2. Surface:  Free of scratches and blemishes.

H. Double-Hung Windows with Exterior Aluminum Louvers:

1. 4 inch x 3/4-inch exterior extruded aluminum louvers, .078-inch thickness, finish and color shall match window frames.
2. Vinyl weather-stripping, tube type at each louver blade.
3. Stainless steel exterior louver jamb weather-stripping.

4. Emergency Escape and Rescue:  Provide hinged louver section and sash section opposite lower sash to comply with emergency escape and rescue requirements when required.
5. Glaze louver sash of designated fire exit and lower sash of windows adjacent to fire exit on either side with tempered glass.
6. Pair of sash balances for each sash.

7. Provide latch at meeting rails to lock sash in closed position.

8. Provide for water drainage on louvers.

9. Glazing:   Refer to Section 08800-Glazing for Exterior Glass.
10. Window Sash:  Removable for cleaning.

I. Double-Hung Windows without Exterior Aluminum Louvers:

1. Provide windows and glazing rated for wind and impact resistant for large and small missile in compliance with Florida Building Code (FBC) High Velocity Hurricane Zones (HVHZ) Protocols and required product Notice of Acceptance (NOA).
2. Emergency Escape and Rescue (where required):  Provide hinged lower sash to comply with emergency escape and rescue requirements when required.
3. Glaze sashes with impact glass.
4. Pair of sash balances for each sash.

5. Provide latch at meeting rails to lock sashes in closed position.

6. Provide for water drainage on louvers.

7. Glazing:  Refer to Section 08800-Glazing for Exterior Glass.

8. Window Sash: Removable for cleaning.

J. Hopper Type/Inward projecting Windows with Exterior Aluminum Louvers:

1. Contain 1 or more ventilators hinged or pivoted at the bottom and which project inward from the plane of the window frame.

2. Contain 1 or more fixed lights of glass.
3. Provide sash operation that permits inside cleaning of the outside glass face from the interior.

4. 4 inch x 3/4-inch exterior extruded aluminum louvers, .078-inch thickness, with electrostatic applied baked enamel paint.  Color as selected to Project Consultant.
5. Vinyl weather-stripping, tube type at each louver blade.

6. Stainless steel exterior louver jamb weather-stripping.

7. Emergency Escape and Rescue:  Provide hinged louver section and hopper section opposite lower hopper to comply with emergency escape and rescue requirements when required.
8. Glaze louver sash of designated fire exit and lower sash of windows adjacent to fire exit on either side with 1/4 inch fully tempered glass.

9. Provide latch at meeting rails to lock sash in closed position.
10. Provide for water drainage on louvers.

11. Glazing:   Refer to Section 08800-Glazing for Exterior Glass.
K. Hopper Type/Inward projecting Windows without Exterior Aluminum Louvers:

1. Provide windows and glazing rated for wind and impact resistant for large and small missile in compliance with Florida Building Code (FBC) High Velocity Hurricane Zones (HVHZ) Protocols and required product Notice of Acceptance (NOA).
2. Contain 1 or more ventilators hinged or pivoted at the top and which project inward from the plane of the window frame.

3. Contain 1 or more fixed lights of glass.
4. Provide sash operation that permits inside cleaning of the outside glass face from the interior.

5. Emergency Escape and Rescue:  Provide hinged lower sash to comply with emergency escape and rescue requirements when required.
6. Glaze sash with impact glass.

7. Provide latch at meeting rails to lock sash in closed position.
8. Provide for water drainage on louvers.

9. Glazing:  Refer to Section 08800-Gazing for Exterior Glass.

L. Hinged Emergency Escape and Rescue Windows:  Locations are noted on the drawings
1. Outward projecting type or single-hung type windows, which are also side-hinged for swing-out emergency escape.

2. Entire sash (and louvers where applicable) must pivot outward to provide a emergency escape having a minimum clear opening of not less than 5.7 square feet in area with a minimum width of 20 inches and a minimum height of 24 inches.
3. Emergency escape operation from the inside by a single operation and without the use of tools.  For emergency escape operation, mount the latching device not more than 48 inches above the finished floor.

4. Provide the following hardware and equipment for emergency escape operation:
Hinges:  Heavy-duty 6-bar, 90 degree swing-out exit hinges, 2 per sash.
Latch:  2-point lift lock latch.

Exit Device:  Provide push-release type lever operator on the window latch complying with requirements of governing regulations.

M. Aluminum Extrusions:  6063-T5, alloy, minimum 22,000-psi ultimate tensile strength and minimum 0.125-inch thickness at any location for mainframe and sash members.

N. Fasteners:

1. Aluminum, non-magnetic stainless steel materials warranted by manufacturer to be non-corrosive and compatible with aluminum window members, trim, hardware, anchors, and other components of window units.
2. Reinforcement:  Where fasteners screw-anchor into aluminum less than 0.125 inches thick reinforce interior with aluminum or non-magnetic stainless steel to receive screw threads, or provide standard non-corrosive pressed-in splined grommet nuts.
3. Do not use exposed fasteners except for application of hardware.

4. Exposed fasteners: Match finish of adjoining metal.
5. Provide tamper-proof machine screws for exposed fasteners.

O. Anchors, Clips and Window Accessories:  

1. Depending on strength and corrosion-inhibiting requirements, fabricate units of aluminum, non-magnetic stainless steel, or hot-dip zinc coated steel complying with ASTM A386.
2. Exposed items: Match the window frame color.

3. Provide sufficient strength to withstand design pressure indicated.

4. 
Use nylon shims at all fastener locations to substrate.

P. Compression Glazing Strips and Weather-stripping:  Molded neoprene gaskets complying with ASTM D2000 Designation 2BC415 to 3BC620, or molded expanded neoprene gaskets complying with ASTM C509, Grade 4.

Q. Sealant:

1. Seal frame joints; completely filling voids, flush with exposed surfaces.  Provide type recommended by window manufacturer for joint size and movement, to remain permanently elastic, non-shrinking and non-migrating.
2. Comply with Section 07920-Joint Sealants for materials and installation of sealants.

3. Color: As selected by the Project Consultant.
R. Friction Shoes:  Nylon or other non-abrasive, non-staining, non-metallic, non-corrosive durable material.

S. Balance Mechanism:  Spring loaded, with adjustable tension control.

T. Mullions:

1. Provide mullions and cover plates as shown, matching window units, and complete with anchors for support and installation.
2. Allow for erection tolerances and provide for movements of window units due to thermal expansion and building deflections.

U. Insect Screens:

1. Provide insect screen unit for each operable exterior sash.
2. Locate screen units on either interior or exterior side of sash, depending upon window type.

3. Design window units and hardware to accommodate screens in a tight-fitting removable arrangement, with a minimum of exposed fasteners and latches, and without necessity of wickets for hardware access.
4. Fabricate screen frames of either extruded or formed aluminum tubular-shaped members minimum 0.040 inch wall thickness, with mitered or coped joints and concealed mechanical fasteners, with removable PVC spline-anchor concealing edge of screen fabric.
5. Finish frames to match window unit.

6. Screens:  Insect wire fabric, 18 x 16 mesh of 0.024-inch diameter 5052 aluminum wire, complying with FS RR-W-365, Type VII.
V. Fasteners:  Aluminum, stainless steel or zinc plated steel.  Properly insulate steel anchors from aluminum.
FABRICATION

W. General:
1. Provide manufacturer’s standard fabrication that complies with the indicated standards and that produces units that are reglazable without dismantling sash framing.
2. Include a complete system for assembly of components and anchorage of window units, and prepare sash for glazing except where pre-glazing at the factory is indicated.
X. Sizes and Profiles:

1. Required sizes for window units and profile requirements are indicated on the drawings.

2. Variable dimensions are indicated along with maximum and minimum dimensions as required to achieve design requirements and coordination with other work.
Y. Details shown on drawings are based upon standard details by 1 manufacturer.  Similar details by other manufacturers will be acceptable, provided they comply with size requirements, minimum/maximum profile requirement, and performance standards as indicated or specified.

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

AA. Provide sub-frames and anchors for window units where shown, of profile and dimensions indicted but not less than 0.062 inch thick extruded aluminum.  Miter or cope corners, and weld and dress smooth with concealed mechanical joint fasteners.  Finish to match window units.  Seal joints on inside with silicone sealant.

AB. Provide mullions and cover plates as shown, 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, in the manner indicated.

AC. Glazing Stops:  Provide screw-applied or snap-on glazing stops, coordinated with glass selection and glazing system indicated.  Finish glazing stops to match window units.

AD. Pre-glazed Fabrication:  Pre-glaze window units at the factory where possible and practical for applications indicated.  Comply with glass and glazing requirements of the “Glass and Glazing” sections of these specifications, and AAMA 101.

AE. Louvers:  Provide louvers for hopper and single-hung type window units as follows:

1. Provide minimum 4-inch wide exterior louvers of 6063-T5 aluminum alloy with minimum 0.064 inch thickness having two 3/4-inch legs running full length of each louver mounted into 0.051 inch thick retainer clips and held by 2 fasteners at each clip.
2. Operate louvers with standard roto-gear handle mounted on interior of window with no interference to window operation.  Handle:  Forged or cast construction.
3. Weather-strip louvers at each jamb with stainless steel compression or tempered aluminum set in special keyway and vinyl weather-strip in extruded keyway at head and sill.
1.5 FINISH ON ALUMINUM

***************************************************************************************************************

NOTE TO SPECIFIER:  Make selection from the following and delete finishes not selected.

***************************************************************************************************************
A. Class-I Clear Anodic:  AA-M12C22A41, minimum 0.7 mils.

OR

B. Class-I, Color Anodic Finish:  AA-M12C22A42/A44 (Mechanical Finish:  Nonspecular as fabricated; Chemical Finish:  Etched, medium matte; Anodic Coating:  Architectural Class-I, integrally colored or electrolytically deposited color coating 0.018 mm or thicker) complying with AAMA 611.

***************************************************************************************************************

NOTE TO SPECIFIER:  When applicable make selection from the following and delete finishes not selected.

***************************************************************************************************************
1. Color:  As selected by Project consultant w/ Owner approval [Dark bronze] [Black].

OR

C. Liquid-Applied Fluoropolymer Organic Paint Coating:

1. Description:  Factory-applied prime coat and topcoat, electrostatically applied and thermally cured.

(a) Weathering:  Pass 10-year test.

(b) Chemical Composition:  At least 70 percent polyvinylidene fluoride.

(c) Prime Coat:  At least 0.3 mil dry thickness (DFT).

(d) Topcoat:  At least 1.0 mil DFT.

***************************************************************************************************************

NOTE TO SPECIFIER:  Make selection from the following and delete textures not selected.

***************************************************************************************************************
(e) Texture:  {Satin] [_______] [Gloss]

(f) Reference Standard:  AAMA 2605 with a chrome phosphate pretreatment, Superior Performance Organic Coating.

(g) Color:  As selected by Project Consultant w/ Owner approval.

(h) Product:  Subject to compliance with the specified requirements, provide products by one of the following manufacturers:

(1) Hylar 5000, by Austimont USA.

(2) Kynar 500, by Atochem North America.

(3) Megaflon, by PPG.

EXECUTION

1.6 PREPARATION

A. Clean aluminum surfaces and treat following ASTM D1730, Type B, Method 5 or 7.

B. Verify that openings are dimensionally within allowable tolerances, plumb, level, clean, provide a solid anchoring surface and are under provisions of approved shop drawings.

INSTALLATION

C. Install windows under provisions of Section 08800-Glass and Glazing and manufacturer’s printed instructions, accepted shop drawings, under direct supervision of manufacturer’s representative(s), and current Florida Building Code (FBC) High Velocity Hurricane Zones (HVHZ) Protocols and required product Notice of Acceptance (NOA).
D. Use only skilled tradesmen, erect all storefront components to all building bench marks and column centerlines.

E. Erect windows plum, level and true.

1. Do not distort windows by erection screws or fittings.

2. After window erection, apply an even spray coat of liquid wax to window surfaces for protection against stains and scratches.

F. Separate aluminum from masonry and ferrous metals by use of bituminous coating or gasketing to eliminate possibility of corrosion from electrolytic action.

G. Protect work from corrosion, prime coat concealed steel stiffeners, anchors, brackets, fasteners and the like prior to installation and seal joints between window frames and building tightly and continuously.

H. Furnish and apply sealants to provide a weathertight installation at all joints and intersections and at opening perimeters.  Wipe off excess material; leave all exposed surfaces and joints clean and smooth.

I. Maintain wire or clips holding ventilators closed in place until windows are completely erected and hardware is attached.

J. Adjust operating sash and hardware to provide tight fit at contact points and at weather-stripping, and to ensure smooth operation and weathertight closure.

K. Cleaning:

1. Clean surfaces promptly after installation of windows, exercising care to avoid damage to protective coatings and finishes.

2. Remove excess glazing and sealant compounds, dirt and other substances.
3. Lubricate hardware and moving parts.

4. Clean glass of preglazed units promptly after installation of windows.

L. Protection:

1. Provide protection to prevent damage to window units.

2. Protect all adjacent finished surfaces from scratches and damage.

M. After completion of storefront installation:  Inspect, adjust, put into working order and leave clean, free of labels, dirt, etc.  Protection from this point:  Shall be the responsibility of the Contractor.

END OF SECTION
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