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SECTION 08520 - ALUMINUM WINDOWS 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 1 
Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes operable aluminum-framed windows for exterior locations. 

B. Related Sections include the following: 

1. Division 7 Section:  Joint Sealants. 
2. Division 8 Section: "Structural-Sealant-Glazed Curtain Walls"  
3. Division 8 Section:  “Glazing” 

C. The materials in this Section are part of the overall USGBC "Leadership in Energy and 
Environmental Design" LEED prerequisites and credits needed for Project to obtain a minimum 
LEED “Silver” Certification based on LEED-NC, Version 2.2 requirements. See Section 01352 
LEED Requirements and this section for more information. 

1.3 DEFINITIONS 

A. Performance class designations according to AAMA/WDMA 101/I.S.2/NAFS: 

1. AW:  Architectural. 

B. Performance grade number according to AAMA/WDMA 101/I.S.2/NAFS: 

1. Design pressure number in pounds force per square foot used to determine the structural 
test pressure and water test pressure. 

C. Structural Test Pressure:  For uniform load structural test, is equivalent to 150 percent of the 
design pressure. 

D. Minimum Test Size:  Smallest size permitted for performance class (gateway test size).  
Products must be tested at minimum test size or at a size larger than minimum test size to 
comply with requirements for performance class. 

1.4 PERFORMANCE REQUIREMENTS 

A. General:  Provide aluminum windows capable of complying with performance requirements 
indicated, based on testing manufacturer's windows that are representative of those specified, 
and that are of minimum test size indicated below: 
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1. Size required by AAMA/WDMA 101/I.S.2/NAFS for optional performance grade. 

B. Structural Loads: As indicated below; if not indicated below as calculated according to 
ASCE/SEI 7 

1. Wind Loads:  As indicated on Drawings. 
2. Deflection:  Design glass framing system to limit lateral deflections of glass edges to less 

than 1/175 of glass-edge length or 3/4 inch , whichever is less, at design pressure based on 
testing performed according to AAMA/WDMA 101/I.S.2/NAFS, Uniform Load 
Deflection Test or structural computations. 

C. Thermal Movements:  Provide aluminum windows, including anchorage, that allow for thermal 
movements resulting from the following maximum change (range) in ambient and surface 
temperatures by preventing buckling, opening of joints, overstressing of components, failure of 
joint sealants, failure of connections, and other detrimental effects.  Base engineering calculation 
on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F material surfaces. 

 

1.5 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, fabrication methods, 
dimensions of individual components and profiles, hardware, finishes, and operating instructions 
for each type of aluminum window indicated. 

B. Complete the LEED MATERIALS CREDITS DOCUMENTATION SHEET for products in 
this section. 

C. LEED Submittal: 

1. Product Data as required to show compliance with the following credits: 
 

a. Product Data for Credit MR 4.1 and Credit MR 4.2:  Indicating percentages by 
weight of postconsumer and preconsumer recycled content for products having 
recycled content. 
1) Include statement indicating costs for each product having recycled content. 

 
b. Product Certificates for Credit MR 5.1 and Credit MR 5.2:  For products and 

materials required to comply with requirements for regional materials indicating 
location and distance from Project of material manufacturer and point of extraction, 
harvest, or recovery for each raw material. 
1) Include statement indicating cost for each regional material and the fraction by 

weight that is considered regional. 
 

c. Product Data for Credit EQ 4.1:  For glazing sealants used inside of the 
weatherproofing system, including printed statement of VOC content. 

 

D. Shop Drawings:  Include plans, elevations, sections, details, hardware, attachments to other 
work, operational clearances, installation details, and the following: 
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1. Mullion details, including reinforcement and stiffeners. 
2. Joinery details. 
3. Expansion provisions. 
4. Flashing and drainage details. 
5. Weather-stripping details. 
6. Thermal-break details. 
7. Glazing details. 
8. For installed products indicated to comply with design loads, include structural analysis 

data prepared by or under the supervision of a qualified professional engineer detailing 
fabrication and assembly of aluminum windows and used to determine the following: 

a. Structural test pressures and design pressures from wind loads indicated. 
b. Deflection limitations of glass framing systems. 

E. Samples for Verification:  For aluminum windows and components required, prepared on 
Samples of size indicated below. 

1. Main Framing Member:  12-inch- long, full-size sections of extrusions with factory-
applied color finish. 

2. Window Corner Fabrication:  12-by-12-inch- long, full-size window corner including full-
size sections of extrusions with factory-applied color finish, weather stripping, and 
glazing. 

3. Hardware:  Full-size units with factory-applied finishes. 
4. Weather Stripping:  12-inch- long sections. 

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

G. Field quality-control test reports. 

H. Product Test Reports:  Based on evaluation of comprehensive tests performed within the last 
four years by a qualified testing agency for each type, class, grade, and size of aluminum 
window.  Test results based on use of downsized test units will not be accepted. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  An installer acceptable to aluminum window manufacturer for 
installation of units required for this Project. 

1. Installer's responsibilities include providing professional engineering services needed to 
assume engineering responsibility. 

2. Engineering Responsibility:  Preparation of data for aluminum windows, including Shop 
Drawings, based on testing and engineering analysis of manufacturer's standard units in 
assemblies similar to those indicated for this Project. 

B. Manufacturer Qualifications:  A manufacturer capable of fabricating aluminum windows that 
meet or exceed performance requirements indicated and of documenting this performance by 
inclusion in lists and by labels, test reports, and calculations. 

C. Source Limitations:  Obtain aluminum windows through one source from a single manufacturer. 

D. Product Options:  Drawings indicate size, profiles, and dimensional requirements of aluminum 
windows and are based on the specific system indicated.  Refer to Division 1 Section "Product 
Requirements."  Do not modify size and dimensional requirements. 
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1. Do not modify intended aesthetic effects, as judged solely by Architect, except with 
Architect's approval.  If modifications are proposed, submit comprehensive explanatory 
data to Architect for review. 

E. Fenestration Standard:  Comply with AAMA/WDMA 101/I.S.2/NAFS, "North American 
Fenestration Standard Voluntary Performance Specification for Windows, Skylights and Glass 
Doors," for definitions and minimum standards of performance, materials, components, 
accessories, and fabrication.  Comply with more stringent requirements if indicated. 

1. Provide AAMA-certified aluminum windows with an attached label. 

F. Glazing Publications:  Comply with published recommendations of glass manufacturers and 
with GANA's "Glazing Manual" unless more stringent requirements are indicated. 

G. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 1 Section "Project Management and Coordination." 

1.7 PROJECT CONDITIONS 

A. Field Measurements:  Verify aluminum window openings by field measurements before 
fabrication and indicate measurements on Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without delaying the 
Work, establish opening dimensions and proceed with fabricating aluminum windows 
without field measurements.  Coordinate wall construction to ensure that actual opening 
dimensions correspond to established dimensions. 

2. Coordinate layout and dimensions with Structural-Sealant-Glazed Curtain Wall Assembly  

1.8 WARRANTY 

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

1. Failures include, but are not limited to, the following: 

a. Failure to meet performance requirements. 
b. Structural failures including excessive deflection, water leakage, air infiltration, or 

condensation. 
c. Faulty operation of movable sash and hardware. 
d. Deterioration of metals, other materials, and metal finishes beyond normal 

weathering. 
e. Failure of insulating glass. 

2. Warranty Period: 

a. Window:  10 years from date of Substantial Completion. 
b. Glazing:  10 years from date of Substantial Completion. 
c. Metal Finish:  20 years from date of Substantial Completion. 
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1.9 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Furnish quantity of full-size units equal to 3 percent of amount installed, for each type, 
color, and size indicated of the following items: 
 
a. Aluminum Frame. 
b. Insulated glass. 
c. Insect screens. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide 3250 Zero 
Sightline Series Project-Out Awning set into structural-sealant glazed curtain wall by Wausau 
Window and Wall Systems or comparable product by one of the following: 

1. Oldcastle Glass Moduline – ZeroSightline Series 

2.2 MATERIALS 

A. Aluminum Extrusions:  Alloy and temper recommended by aluminum window manufacturer for 
strength, corrosion resistance, and application of required finish, but not less than 22,000-psi 
ultimate tensile strength, not less than 16,000-psi minimum yield strength, and not less than 
0.062-inch thickness at any location for the main frame and sash members. 

B. Fasteners:  Aluminum, nonmagnetic stainless steel, epoxy adhesive, or other materials 
warranted by manufacturer to be noncorrosive and compatible with aluminum window 
members, trim, hardware, anchors, and other components. 

1. Reinforcement:  Where fasteners screw anchor into aluminum less than 0.125 inch thick, 
reinforce interior with aluminum or nonmagnetic stainless steel to receive screw threads, 
or provide standard, noncorrosive, pressed-in, splined grommet nuts. 

2. Exposed Fasteners:  Unless unavoidable for applying hardware, do not use exposed 
fasteners.  For application of hardware, use fasteners that match finish of member or 
hardware being fastened, as appropriate. 

C. Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless steel, or zinc-coated steel 
or iron complying with ASTM B 633 for SC 3 severe service conditions; provide sufficient 
strength to withstand design pressure indicated. 

D. Reinforcing Members:  Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated steel 
complying with ASTM B 456 for Type SC 3 severe service conditions, or zinc-coated steel or 
iron complying with ASTM B 633 for SC 3 severe service conditions; provide sufficient 
strength to withstand design pressure indicated. 

E. Compression-Type Weather Stripping:  Provide compressible weather stripping designed for 
permanently resilient sealing under bumper or wiper action and for complete concealment when 
aluminum window is closed. 
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1. Weather-Stripping Material:  Manufacturer's standard system and materials complying 
with AAMA/WDMA 101/I.S.2/NAFS. 

F. Sliding-Type Weather Stripping:  Provide woven-pile weather stripping of wool, polypropylene, 
or nylon pile and resin-impregnated backing fabric.  Comply with AAMA 701/702. 

1. Weather Seals:  Provide weather stripping with integral barrier fin or fins of semirigid, 
polypropylene sheet or polypropylene-coated material.  Comply with AAMA 701/702. 

G. Replaceable Weather Seals:  Comply with AAMA 701/702. 

H. Sealant:  For sealants required within fabricated windows, provide window manufacturer's 
standard, permanently elastic, nonshrinking, and nonmigrating type recommended by sealant 
manufacturer for joint size and movement. 

2.3 WINDOW 

A. Window Type:  projected. 

B. AAMA/WDMA Performance Requirements:  Provide aluminum windows of performance 
indicated that comply with AAMA/WDMA 101/I.S.2/NAFS unless more stringent performance 
requirements are indicated. 

1. Performance Class and Grade: 
a. Projected: AW60. 

C. Condensation-Resistance Factor (CRF):  Provide aluminum windows tested for thermal 
performance according to AAMA 1503, showing a CRF of 52. 

D. Air Infiltration:  Maximum rate not more than indicated when tested according to 
AAMA/WDMA 101/I.S.2/NAFS, Air Infiltration Test. 

1. Maximum Rate:  0.1 cfm/sq. ft. of area at an inward test pressure of 6.24 lbf/sq. ft. 

E. Water Resistance:  No water leakage as defined in AAMA/WDMA referenced test methods at a 
water test pressure equaling that indicated, when tested according to 
AAMA/WDMA 101/I.S.2/NAFS, Water Resistance Test. 

1. Test Pressure:  20 percent of positive design pressure, but not more than 10 lbf/sq. ft. 

F. Forced-Entry Resistance:  Comply with Performance Grade 10 requirements when tested 
according to ASTM F 588. 

2.4 GLAZING 

A. Glass and Glazing Materials:  Refer to Division 8 Section "Glazing" for glass units and glazing 
requirements applicable to glazed aluminum window units. 

2.5 HARDWARE 

A. General:  Provide manufacturer's standard hardware fabricated from aluminum, stainless steel, 
carbon steel complying with AAMA 907, or other corrosion-resistant material compatible with 
aluminum; designed to smoothly operate, tightly close, and securely lock aluminum windows, 
and sized to accommodate sash or ventilator weight and dimensions.  Do not use aluminum in 



Addendum #1 - 27 August 2009 
 

Valley Forge Park 08520 - 7 Aluminum Windows 
PBC# 11050   

frictional contact with other metals.  Where exposed, provide extruded, cast, or wrought 
aluminum. 

B. Cam Handle Operator:  Provide Cam Handle type operator per manufacture’s requirements 
designed to open and close ventilators with fixed screens. 

C. Four- or Six-Bar Friction Hinges:  Comply with AAMA 904 and manufactures requirements for 
structural-sealant-glazed curtain wall.  

1. Locking mechanism and handles for manual operation. 
2. Friction Shoes:  Provide friction shoes of nylon or other nonabrasive, nonstaining, 

noncorrosive, durable material. 

D. Limit Devices:  Provide limit devices designed to restrict sash or ventilator opening. 

1. Safety Devices:  Limit clear opening to 4 inches for ventilation; with custodial key release. 

E. Projected Windows:  Provide the following operating hardware: 

1. Operator:  Underscreen Cam Handle. 
2. Hinge:  Concealed four- or six-bar friction hinge with adjustable-slide friction shoe; two 

per ventilator. 
3. Lock:  Cam-action, sweep lock handle with strike; number of locks per ventilator unit per 

manufacturer’s recommendations. 
4. Limit Device:  Concealed friction adjustor, adjustable stay bar or support arms with 

adjustable, limited, hold-open limit device; located on jamb of each ventilator. 
 

2.6 INSECT SCREENS 

A. General:  Design windows and hardware to accommodate screens in a tight-fitting, removable 
arrangement, with a minimum of exposed fasteners and latches.  Fabricate insect screens to fully 
integrate with window frame.  Locate screens on inside of window and provide for each 
operable exterior sash or ventilator. 

B. Aluminum Insect Screen Frames:  Manufacturer's standard aluminum alloy complying with 
SMA 1004.  Fabricate frames with mitered or coped joints or corner extrusions, concealed 
fasteners, and removable PVC spline/anchor concealing edge of frame. 

a. Aluminum Tubular Framing Sections and Cross Braces:  Roll formed from aluminum 
sheet with minimum wall thickness as required for class indicated. 

b. Finish:  Match aluminum window members. 

C. Aluminum Wire Fabric:  18-by-16 (1.1-by-1.3-mm) mesh of 0.011-inch- (0.28-mm-) diameter, 
coated aluminum wire. 

1. Wire Fabric Finish:  Charcoal gray. 

D. Wickets:  Provide sliding wickets, framed and trimmed for a tight fit and for durability during 
handling. 

2.7 FABRICATION 

A. Fabricate aluminum windows in sizes indicated.  Include a complete system for assembling 
components and anchoring windows. 
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B. Fabricate aluminum windows that are reglazable without dismantling sash or ventilator framing. 

C. Thermally Improved Construction:  Fabricate aluminum windows with an integral, concealed, 
low-conductance thermal barrier; located between exterior materials and window members 
exposed on interior side; in a manner that eliminates direct metal-to-metal contact. 

1. Provide thermal-break construction that has been in use for not less than three years and 
has been tested to demonstrate resistance to thermal conductance and condensation and to 
show adequate strength and security of glass retention. 

2. Provide thermal barriers tested according to AAMA 505; determine the allowable design 
shear flow per the appendix in AAMA 505. 

3. Provide hardware with low conductivity or nonmetallic material for hardware bridging 
thermal breaks at frame or vent sash. 

D. Weather Stripping:  Provide full-perimeter weather stripping for each operable sash and 
ventilator. 

E. Weep Holes:  Provide weep holes and internal passages to conduct infiltrating water to exterior. 

F. Mullions:  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, 
as indicated.  Provide mullions and cover plates capable of withstanding design loads of window 
units. 

G. Subframes:  Provide subframes with anchors for window units as shown, of profile and 
dimensions indicated 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.  Provide subframes capable of withstanding design loads of window units. 

H. Factory-Glazed Fabrication:  Glaze aluminum windows in the factory where practical and 
possible for applications indicated.  Comply with requirements in Division 8 Section "Glazing" 
and with AAMA/WDMA 101/I.S.2/NAFS. 

I. Glazing Stops:  Provide snap-on glazing stops coordinated with Division 8 Section "Glazing" 
and glazing system indicated.  Provide glazing stops to match sash and ventilator frames. 

2.8 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast. 
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2.9 ALUMINUM FINISHES 

A. Mica Fluoropolymer:  AAMA 620.  Two-coat fluoropolymer finish with suspended mica flakes. 
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 

1. Exterior exposed metal surfaces finish to contain not less than 70 percent PVDF resin by 
weight in color coat. 

2. Interior exposed metal surfaces finish to contain not less than 50 percent PVDF resin by 
weight in color coat. 

3. Color and Gloss:  Match Linetec Champagne Bronze 70202F. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine openings, substrates, structural support, anchorage, and conditions, with Installer 
present, for compliance with requirements for installation tolerances and other conditions 
affecting performance of work.  Verify rough opening dimensions, levelness of sill plate, and 
operational clearances.  Examine wall flashings, vapor retarders, water and weather barriers, and 
other built-in components to ensure a coordinated, weathertight window installation. 

1. Masonry Surfaces:  Visibly dry and free of excess mortar, sand, and other construction 
debris. 

2. Metal Surfaces:  Dry; clean; free of grease, oil, dirt, rust, corrosion, and welding slag; 
without sharp edges or offsets at joints. 

3. Proceed with installation only after unsatisfactory conditions have been corrected. 
 

3.2 INSTALLATION 

A. Comply with Drawings, Shop Drawings, and manufacturer's written instructions for installing 
windows, hardware, accessories, and other components. 

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. 

C. Set sill members in bed of sealant or with gaskets, as indicated, for weathertight construction. 

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

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

3.3 FIELD QUALITY CONTROL 

A.  Field Tests: Contractor shall perform and pay for onsite tests of selected installed windows or 
window system components. Test newly installed Aluminum Window products as directed by 
the Commission’s Representative for air leakage and water penetration resistance.  
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1.  All new Aluminum Window products shall be field tested in accordance with AAMA 502-08 
by an AAMA accredited laboratory approved by the Commission’s Representative.. 
a.    Independent testing laboratory engaged to perform tests will meet all requirements of 

AAMA 204-98.  
2. Costs for all tests, both original and retests shall be paid for by the responsible Contractor.  

All unsuccessful tests, both original and retest, shall be paid for by the responsible Contrac-
tor.  

3. All testing work in accordance to AAMA 502-08 of newly installed Aluminum Windows 
shall commence at initial window installation and shall be completed prior to issuance of a 
certificate of substantial completion for Aluminum Window work; and in no case more than 
six months after the date of substantial completion of the installation. Any field testing re-
quired six months beyond the date of completion of the Aluminum Window installation, will 
be done in accordance with AAMA 511-08. 

4. Testing Quantity:   Erect test chambers for each window product type identified on plans.  
Test three (3) Aluminum Window products of each type, or three (3%) percent of each type 
of  Aluminum Window product installations, whichever is greater; for air infiltration and wa-
ter penetration as specified in accordance to AAMA 502-08 after the Aluminum Window 
products have been completely installed. 

5. Test Parameters: 
a.    Air infiltration field tests shall be conducted at the same uniform static test pressure as 

the laboratory test unit.  The Maximum allowable rate of air leakage shall not exceed 1.5 
times the laboratory test unit for hardware and glazing types consistent with the labora-
tory test unit.  The field test air leakage rate shall not exceed 1.5 times the maximum al-
lowable laboratory performance specified in the testing criteria listed in Section 1.5.D 
above for any configuration. 

 
b.   Water penetration field tests shall be conducted at a static test pressure of 90% of the 

laboratory test performance values for hardware and glazing types consistent with the 
laboratory test unit.  The field test water test pressure shall not be less than 90% of the 
minimum allowable laboratory performance specified in the testing criteria listed in Sec-
tion 1.5.D above for any configuration. 

c.   Testing by Method “B” 

d.   Water Test – no leakage allowed. 

6. All work on Aluminum Windows that fail the field tests shall be re-executed until the instal-
lation passes the field testing. Modify methods of installation of subsequent work to incorpo-
rate required corrections identified by the testing process.  

3.4 ADJUSTING, CLEANING, AND PROTECTION 

A. Adjust ventilators, screens, hardware, operators, and accessories for a tight fit at contact points 
and weather stripping for smooth operation and weathertight closure.  Lubricate hardware and 
moving parts. 

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

C. Protect window surfaces from contact with contaminating substances resulting from 
construction operations.  In addition, monitor window surfaces adjacent to and below exterior 
concrete and masonry surfaces during construction for presence of dirt, scum, alkaline deposits, 
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stains, or other contaminants.  If contaminating substances do contact window surfaces, remove 
contaminants immediately according to manufacturer's written recommendations. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain window operating system.   

END OF SECTION 08520 
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