
UC Irvine Master Campus Specification   L:\UCI MasterSpec\08	<%ProjectName%>
		<%ProjectNumber%>


[bookmark: OLE_LINK3][bookmark: OLE_LINK2][bookmark: OLE_LINK1]University of California, Irvine 	FM MASTER SPEC UPDATE -AUGUST 2021 

[bookmark: _GoBack]SECTION 08 5113
ALUMINUM WINDOWS
GENERAL
SUMMARY
Section includes fixed and operable aluminum-framed windows for exterior locations:
DEFINITIONS
Retain abbreviations that remain after this Section has been edited.
AW:  Architectural.
C:  Commercial.
HC:  Heavy Commercial.
LC:  Light Commercial.
R:  Residential.
CRF: Condensation Resistance Factor
Performance grade number, included as part of the AAMA/NWWDA product designation code, is actual design pressure in pounds force per square foot used to determine structural test pressure and water test pressure.
Structural test pressure, for uniform load structural test, is equivalent to 150 percent of design pressure.
Minimum test size is 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.
PERFORMANCE REQUIREMENTS
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 test size indicated below:
Retain one of three subparagraphs below.  AAMA/NWWDA 101/I.S.2 allows manufacturer to use a smaller size than required under gateway performance requirements to test for compliance with optional performance grade.  If retaining third subparagraph, indicate size on Drawings, in a window schedule, or insert here.
Minimum size required by AAMA/NWWDA 101/I.S.2.
Minimum size required by gateway performance requirements for determining compliance with AAMA/NWWDA 101/I.S.2 for both gateway performance requirements and optional performance grades.
Size indicated.
Retain paragraph and subparagraphs below if Method 1 is selected for specifying windows; otherwise, delete.  
AAMA/NWWDA Performance Requirements:  Provide aluminum windows of the performance class and grade indicated that comply with AAMA/NWWDA 101/I.S.2.
Performance Class:  [R] [LC] [C] [HC] [AW].
If one designation fits all windows, retain one performance class above and one performance grade below.  Grade values listed are examples only and range from minimum gateway to higher optional performance grades.  If more than one class or grade is required, indicate performance classes and grades on Drawings or in a window schedule.  Verify availability of class and grade specified with manufacturers selected.
Performance Grade:  Minimum for performance class indicated.
Performance Grade:  [20] [25] [30] [35] [40] [45] [50] [55] [60] <Insert number>.
First subparagraph below is consistent with requirements in ASTM E 1300 and GANA's "Glazing Manual" for stiffness of glass framing systems.  Retaining below for Performance Classes R, LC, C, and, except for hung windows, HC, may require manufacturers to provide a custom window.  AAMA/NWWDA 101/I.S.2 makes a definite exception to the requirement in ASTM E 1300 that framing systems be sufficiently stiff to limit lateral deflections of glass edges to less than 1/175 of their length.  Delete for projects with exclusively H-HC (hung windows) and AW performance class to avoid redundancy.  Option reflects requirements of the latest edition of UBC for also limiting deflection to 3/4 inch (19 mm) or less.
Exception to AAMA/NWWDA 101/I.S.2:  In addition to requirements for performance class and performance grade, design glass framing system to limit lateral deflections of glass edges to less than 1/175 of glass-edge length[ or ¾ inch, whichever is less,] at design pressure based on the following:
Testing performed in accordance with AAMA/NWWDA 101/I.S.2, Uniform Load Deflection Test[ or structural computations].
Delete subparagraph above or below.  Retain option in last subparagraph above if either testing or structural computations are acceptable.  Retaining above may require manufacturers to test products for compliance.  Retaining above or below may require manufacturers to provide a custom window.
Structural computations.
Retain paragraph below if Method 2, 3, or 4 is selected for specifying structural performance requirements.  Delete below if windows are specified by designating performance class and grade above per Method 1.
Structural Performance:  Provide aluminum windows capable of withstanding the following, including wind loads based on passing AAMA/NWWDA 101/I.S.2, Uniform Load Structural Test, at basic wind speed indicated:
Deflection:  Based on passing AAMA/NWWDA 101/I.S.2, Uniform Load Deflection Test.
Retain, revise, or delete deflection limits for framing systems as required to suit Project.  Subparagraph above and first subparagraph below are consistent with requirements in ASTM E 1300 and GANA's "Glazing Manual" for stiffness of glass framing systems.  Retaining above may require manufacturers to test products for compliance.  Retaining above or below may require manufacturers to provide a custom window.  Option below reflects requirements of the latest edition of UBC for also limiting deflection to 3/4 inch (19 mm) or less.
Deflection:  Design glass framing system to limit lateral deflections of glass edges to less than 1/175 of glass-edge length [or ¾ inch, whichever is less, ]at design pressure based on structural computations.
Basic Wind Speed:  As indicated in miles per hour at 33 feet above grade.  Determine wind loads and resulting design pressures applicable to Project in accordance with the following, based on mean roof heights above grade as indicated on Drawings:
Subparagraph above and below represent Method 2 for specifying windows.  Above and second subparagraph below represent Method 3.  Delete all if Method 1 or 4 is selected for specifying design pressure requirements.
ASCE 7, "Minimum Design Loads for Buildings and Other Structures," Section 6.4.2, "Analytic Procedure."
Delete subparagraph above or below.  If retaining either subparagraph, basic wind speed, exposure category, and importance factor applicable to Project must be indicated, preferably on Drawings or by inserts.  Revise above and delete below if loads are developed from wind-tunnel tests.
Appendix B in AAMA/NWWDA 101/I.S.2.
Subparagraph below represents Method 4 for specifying windows.  Load options are minimum, set by AAMA/NWWDA 101/I.S.2, for R, LC, C, and HC and AW class windows, respectively.
Design Pressure:  [15 lbf/ft²] [25 lbf/ft²] [30 lbf/ft²] [40 lbf/ft²] <Insert value>.
Retain paragraph below if Method 2, 3, or 4 is selected.  Retain or decrease air-infiltration values to suit windows selected.  Optional example values, in order of least to most stringent, are maximum infiltration values allowed at test pressure set for different combinations of product type and performance class in accordance with AAMA/NWWDA 101/I.S.2.  See Table 2.1 in AAMA/NWWDA 101/I.S.2.  If top-hinged inswinging or other hinged windows suit Project, see Note 3 in Table 2.1 and revise units in options below.
Air Infiltration:  Maximum rate not more than indicated when tested in accordance with AAMA/NWWDA 101/I.S.2, Air Infiltration Test.
Maximum Rate:  0.3 ft³/min-ft² of area at an inward test pressure of 1.57 lbf/ft²
Test pressure in subparagraph above is equivalent to 25-mph wind speed; test pressure in first subparagraph below is equivalent to a 50-mph wind speed.
Maximum Rate:  0.3 ft³/min-ft² of area at an inward test pressure of 6.24 lbf/ft²
Maximum Rate:  0.1 ft³/min-ft² of area at an inward test pressure of 6.24 lbf/ft²
Maximum Rate:  <Insert rate and test pressure.>
Retain paragraph below if Method 2, 3, or 4 is selected.  Retain second subparagraph below if performance equal to minimum for AW class windows set by AAMA/NWWDA 101/I.S.2 is required for Project; retain first subparagraph if performance equal to minimum for all other classes set by AAMA/NWWDA 101/I.S.2 is required.
Water Resistance:  No water leakage as defined in AAMA/NWWDA referenced test methods at a water test pressure equaling that indicated, when tested in accordance with AAMA/NWWDA 101/I.S.2, Water Resistance Test.
Test Pressure:  15 percent of positive design pressure, and not less than 2.86 lbf/ft² or more than 12 lbf/ft²
Revise subparagraph above and first subparagraph below if AAMA/NWWDA 101/I.S.2 limit for test pressure of 12 lbf/sq. ft. does not suit Project.  Revising either subparagraph without verifying with manufacturers that they have tested to greater pressures risks requiring additional testing.
Test Pressure:  20 percent of positive design pressure, and not more than 12 lbf/ft²
Test Pressure:  <Insert percent and pressure.>
Retain paragraph below if Method 2, 3, or 4 is selected.  Delete if using Method 1 unless performance level greater than 10 is required and below is revised accordingly.  Performance level indicated for forced-entry resistance is lowest recognized by ASTM F 588 and is mandatory if Method 1 is selected.  Revise level to 20, 30, or 40 to suit Project security objectives or requirements of authorities having jurisdiction, and verify availability with manufacturers.
Forced-Entry Resistance:  Comply with Performance Level 10 requirements when tested in accordance with ASTM F588.
Revise paragraph below to suit Project.  First option is suitable for most of the U.S. at 25 percent relative humidity where outdoor design temperature is below 0°F; second option is suitable for same relative humidity at minus 10°F.  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.  AAMA/NWWDA 101/I.S.2 does not require testing for condensation resistance.
Condensation-Resistance Factor:  Provide aluminum windows tested for thermal performance in accordance with AAMA 1503, showing a CRF of [45] [52] <Insert value>, where windows are indicated to be "thermally improved."
Select test option complying with energy code applicable to Project.  AAMA/NWWDA 101/I.S.2 does not require testing for thermal transmittance.
Thermal Transmittance:  Provide aluminum windows with a whole-window U-value maximum indicated at 15-mph exterior wind velocity and winter condition temperatures when tested in accordance with [AAMA 1503] [ASTM E1423] [NFRC 100].
U-values vary with glazing selection, window operation, e.g., casement or double-hung, and construction, e.g., with or without thermal break, and other factors.  Whole-fenestration-unit U-values are greater than center-of-glass U-values.
U-Value:  <Insert value appropriate to system of measure> Btu/ft²-hr-°F
Delete paragraph below if not needed.  SHGC requirements vary with regional location, glazing selection, window construction, e.g., frame depth, and other factors.  Whole-fenestration-unit U-values are greater than center-of-glass U-values.  AAMA/NWWDA 101/I.S.2 does not require determining SHGC.
Solar Heat-Gain Coefficient:  Provide aluminum windows with a whole-window SHGC maximum of <Insert value>, determined in accordance with NFRC 200 procedures.
Delete first paragraph below if not required.  STC ratings indicated below are examples only.  STC levels higher than 35 may require costly design modifications and special glazing.  Revise if windows tested in accordance with ASTM E 90 and determined by ASTM E 1332 for Outside-Inside Transmission Class (OITC), or if windows tested in accordance with ASTM E 1425 or AAMA 1801, are required.  AAMA/NWWDA 101/I.S.2 does not require testing for acoustical performance.
Because STC was devised to evaluate construction subject to interior sound frequencies and does not include all typical outdoor frequencies, OITC was developed to evaluate an expanded sound-frequency range thought to be more reflective of noise conditions the building envelope is subject to, such as road, rail, and airplane traffic.  Laboratory ratings are frequently better than ratings resulting from on-site testing because laboratory conditions are carefully controlled.
Sound Transmission Class:  Provide glazed windows rated for not less than [26] [30] [35] <Insert rating> STC when tested for laboratory sound transmission loss in accordance with ASTM E90 and determined by ASTM E413.
Thermal Movements:  Provide aluminum windows, including anchorage, that accommodate thermal movements of units resulting from the following maximum change (range) in ambient and surface temperatures without buckling, distortion, opening of joints, failure of joint sealants, damaging loads and stresses on glazing and connections, and other detrimental effects.  Base engineering calculation on actual surface temperatures of materials due to solar heat gain and nighttime-sky heat loss.
Temperature Change (Range):  [120°F, ambient; 180°F material surfaces] <Insert range>.
If Method 1 is selected, delete remaining paragraphs below.  In addition to gateway performance requirements, the following performance requirements are mandatory with Method 1.
Retain paragraph below only for AW class windows of all types except fixed windows; delete if no AW class windows.
Life-Cycle Testing:  Test in accordance with AAMA 910 and comply with AAMA/NWWDA 101/I.S.2.
Retain remaining paragraphs below only if applicable window types suit Project and performance criteria set by AAMA/NWWDA 101/I.S.2 for window type indicated are acceptable.  See AAMA/NWWDA 101/I.S.2 for details that may include different minimum values for R, LC, C, HC, and AW performance classes associated with various performance grades of windows.
[Awning] [Projected] Windows:  Comply with AAMA/NWWDA 101/I.S.2 for the following tests:
Test below applies only to R and LC class awning windows and R and LC class projected windows.
Hardware Load Test.
Test below applies only to C class awning windows and C class projected windows.
Sash Torsion Test.
Five tests below apply only to HC and AW class awning and HC and AW class projected windows.
Torsion Test.
Horizontal Concentrated Load Test on Latch Rail.
Vertical Concentrated Load Test on Latch Rail.
Torsion Load Test on Intermediate Frame Rails.
Vertical Concentrated Load Test on Intermediate Frame Rails.
Test below applies only to HC class awning windows and HC class projected windows.
Balance Arm Load Test.
Casement Windows:  Comply with AAMA/NWWDA 101/I.S.2 for the following tests:
Two tests below apply to all classes of casement windows.
Vertical Deflection Test.
Hardware Load Test.
Test below applies only to HC and AW class casement windows.
Torsion Test.
[Double-Hung] [Horizontal-Sliding] Windows:  Comply with AAMA/NWWDA 101/I.S.2 for the following tests:
Tests below apply to all classes of double-hung and horizontal-sliding windows.
Operating Force.
Deglazing:  When tested in accordance with ASTM E987.
Dual-Action Windows:  Comply with AAMA/NWWDA 101/I.S.2 for the following tests:
Test below applies only to HC and AW class dual-action windows.
Torsion Test.
Two tests below apply to all classes of dual-action windows.
Horizontal Concentrated Load Test.
Vertical Concentrated Load Test.
Two tests below apply only to R, LC, C, and HC class dual-action windows.
Stabilizing Arm Load:  Concentrated Load on Sash Corners Test.
Stabilizing Arm Load:  Concentrated Load on Sash Top Rail Test.
Top-Hinged Inswinging Windows:  Comply with AAMA/NWWDA 101/I.S.2 for the following tests:
Test below applies only to C and HC class top-hinged windows.
Hold Open Arm or Stay Bar Load Test.
Three tests below apply only to all classes of top-hinged windows.
Torsion Test.
Horizontal Concentrated Load Test.
Vertical Concentrated Load Test.
Vertically Pivoted Windows:  Comply with AAMA/NWWDA 101/I.S.2 for the following tests:
Tests below apply only to C, HC, and AW class vertically pivoted windows.
Torsion Test.
Horizontal Concentrated Load Test.
Vertical Concentrated Load Test.
ACTION SUBMITTALS
Product Data:  Include construction details, material descriptions, and fabrication methods, dimensions of individual components and profiles, hardware, finishes, and operating instructions for each type of aluminum window indicated.
Retain subparagraph below for electric operation.
Motors:  Show nameplate data, ratings, characteristics, and mounting arrangements.
Shop Drawings:  Include plans, elevations, sections, details, hardware, attachments to other Work, operational clearances, and the following:
Retain applicable subparagraphs below; delete others.
Mullion details, including reinforcement and stiffeners.
Joinery details.
Expansion provisions.
Flashing and drainage details.
Weather-stripping details.
Thermal-break details.
Glazing details.
Window cleaning provisions.
Window System Operators:  Show locations, mounting, and details for installing operator components and controls.
Retain subparagraph above for manually operated group or gang-type operating systems and two subparagraphs below for electrically operated systems.
Window System Operators:  Show locations and details for installing operator components, switches, and controls.  Indicate motor size, electrical characteristics, drive arrangement, mounting, and grounding provisions.
Wiring Diagrams:  Power, signal, and control wiring.
Retain first subparagraph below if products are required to withstand specific design loads and University’s Representative has either delegated design responsibility to Contractor or wants to review structural data as another way to verify product's compliance with performance requirements.  Professional engineer qualifications are specified in Division 01 Section "Quality Requirements."
For installed products indicated to comply with design loads, include structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation and used to determine the following:
Structural test pressures and design pressures from basic wind speeds indicated.
Retain subparagraph above if "Performance Requirements" Article requires determination of structural pressures from basic wind speeds.  Retain subparagraph below if deflection limit is specified and required to be verified by calculation.
Deflection limitations of glass framing systems.
Samples for Initial Selection:  For units with factory-applied color finishes.
Delete paragraph above if colors are preselected and specified or scheduled.  Retain paragraph and subparagraphs below with or without above.
Samples for Verification:  For aluminum window components required, prepared on Samples of size indicated below.
Adjust list below to suit Project.  For small projects, consider deleting first subparagraph below if exact match of finish color is not important.
Main Framing Member:  12-inch-long, full-size sections of extrusions with factory-applied color finish.
Hardware:  Full-size units with factory-applied finish.
Weather Stripping:  12-inch-long sections.
<Insert component>:  <Insert description>.
Delete subparagraph below for applications using standard units where specification is proprietary and quality of workmanship is known.
University’s Representative reserves the right to require additional samples that show fabrication techniques, workmanship, and design of hardware and accessories.
INFORMATIONAL SUBMITTALS
Environmental Product Declarations (EPD)
Comply with mandatory Buy Clean California Act (BCCA) for eligible materials.
Refer to General Conditions article 3.12.9 for specific requirements. 
Qualification Data:  For For manufacturer and Installer.
 Delete paragraph below if Contractor is not required, in Part 3 "Field Quality Control" Article, to provide or perform field quality-control testing.
Field Quality-Control Test Reports:  From a qualified testing and inspecting agency engaged by Contractor.
Retain option in first paragraph below if manufacturers verify and their product literature indicates that aluminum windows were tested in accordance with AAMA/NWWDA procedures.
Product Test Reports:  Based on evaluation of comprehensive tests performed within the last four years by a qualified testing agency, for each type, grade, and size of aluminum window.  Test results based on use of down-sized test units will not be accepted.
CLOSEOUT SUBMITTALS
Maintenance Data:  For aluminum operable window sash, operating hardware, weather stripping and  finishes to include in maintenance manuals.
QUALITY ASSURANCE
Delete paragraph below for small, uncomplicated projects.  Consider retaining for large projects where qualified installers are needed to ensure successful installation.
Installer Qualifications:  An installer acceptable to aluminum window manufacturer for installation of units required for this Project.
Retain first paragraph below if Contractor or manufacturer selects testing agency.
Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having jurisdiction, with the experience and capability to conduct the testing indicated, as documented in accordance with ASTM E548.
Source Limitations:  Obtain aluminum windows through one source from a single manufacturer.
Product Options:  Information on Drawings and in Specifications establishes requirements for aluminum windows' aesthetic effects and performance characteristics.  Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of components and assemblies as they relate to sightlines, to one another, and to adjoining construction.  Performance characteristics are indicated by criteria subject to verification by one or more methods including preconstruction testing, field testing, and in-service performance.
Retain paragraph above or below.  Retain below to allow drawing details based on one manufacturer's product to establish requirements and still allow competition.  Coordinate with Division 01 requirements.
Product Options:  Drawings indicate size, profiles, and dimensional requirements of aluminum windows and are based on the specific system indicated.  Refer to Division 01 Section "Product Requirements."
Retain subparagraph below with either "Product Options" Paragraph above or revise to suit Project.
Do not modify intended aesthetic effects, as judged solely by University’s Representative, except with University Representative's approval.  If modifications are proposed, submit comprehensive explanatory data to University’s Representative for review.
Delete first paragraph below if no electric operators.
Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to University’s Representative, and marked for intended use.
Fenestration Standard:  Comply with AAMA/NWWDA 101/I.S.2, "Voluntary Specifications for Aluminum, Vinyl (PVC) and Wood Windows and Glass Doors," for minimum standards of performance, materials, components, accessories, and fabrication unless more stringent requirements are indicated.
Retain requirements for AAMA or WDMA certification and labeling if required.  Not all manufacturers that test products to demonstrate compliance with AAMA/NWWDA testing and performance requirements participate in AAMA's or WDMA's third-party certification program for listing and labeling aluminum windows.
Provide [AAMA] [WDMA]-certified aluminum windows with an attached label.
Glazing Publications:  Comply with published recommendations of glass manufacturers and GANA's "Glazing Manual" unless more stringent requirements are indicated.
Verify mockup requirements with University’s Representative for each Project..
Mockups:  Build mockups to verify selections made under sample Submittals and to demonstrate aesthetic effects and qualities of materials and execution.
Build mockup in building envelope wall in location[s] shown on Drawings, or if not shown, as directed by University’s Representative.
Retain subparagraph below if field quality-control testing of mockups suits Project.  Coordinate with "Field Quality Control" Article in Part 3.
Perform tests specified in "Field Quality Control" Article.  Modify mockup construction and perform additional tests as required to achieve specified minimum acceptable results.
Verify with University’s Representative for each Project.
Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.
Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Administrative Requirements."  Review methods and procedures related to aluminum windows including, and not limited to, the following:
Revise to include product-specific requirements.  Insert additional requirements to suit Project.
Inspect and discuss condition of substrate and other preparatory work performed by other trades.
Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.
Review required testing and inspecting procedures.
PROJECT CONDITIONS
Retain paragraph below unless it does not apply to normal sequence of work.  These provisions are also not applicable if stock aluminum window sizes are used.
Field Measurements:  Verify aluminum window openings by field measurements before fabrication and indicate measurements on Shop Drawings.
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.
WARRANTY
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.  Failures include, and are not limited to, the following:
Failure to meet performance requirements.
Structural failures including excessive deflection.
Water leakage, air infiltration, or condensation.
Faulty operation of movable sash and hardware.
Deterioration of metals, metal finishes, and other materials beyond normal weathering.
Insulting glass failure.
Verify available warranties for units and components and retain or insert numbers in three paragraphs below.
Warranty Period:  [Two] [Three] <Insert number> years from date of Substantial Completion.
Warranty period for metal finish depends on type of finish.
Warranty Period for Metal Finishes:  [Five] [10] [15] <Insert number> years from date of Substantial Completion.
Some manufacturers offer a 10-year warranty on insulating glass but may insist that warranty begins on date of manufacture.
Warranty Period for Glass:  [Five] [10] <Insert number> years from date of Substantial Completion.
PRODUCTS
MANUFACTURERS
Manufacturers, General:  Subject to compliance with requirements, provide products by one of the manufacturers specified.
Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01 Section “Product Requirements”, Part 2 “Product Substitutions” Article. Specific procedures must be followed before use of an unnamed product or manufacturer.
Aluminum Window Manufacturers:
List below contains some aluminum window manufacturers, with national distribution, that certify their products comply with AAMA/NWWDA 101/I.S.2.  Delete manufacturers that do not produce types required or whose products do not correspond with performance grade specified.  Retain manufacturers whose availability and suitability for application have been verified.  Insert other manufacturers and products if required.
Awning Windows:
DeSCo Windows.
Graham Architectural Products Corp.
Peerless Products, Inc.
Thermal Windows, Inc.
Window Technologies, Inc.
Or equal.
Casement Windows:
All Seasons Commercial Division, Inc.
Boyd Aluminum Manufacturing.
Custom Window Company.
DeSCo Windows.
EFCO Corporation.
Fleetwood Aluminum Products, Inc.
Graham Architectural Products Corp.
Kawneer Company, Inc.
Peerless Products, Inc.
Reynolds Architectural Systems; Ramco Mfg. Co.
Thermal Windows, Inc.
TRACO.
Winco Manufacturing Co.
Window Technologies, Inc.
YKK AP America Inc.
Or equal.
Double-Hung Windows:
All Seasons Commercial Division, Inc.
Boyd Aluminum Manufacturing.
EFCO Corporation.
Fleetwood Aluminum Products, Inc.
Graham Architectural Products Corp.
Peerless Products, Inc.
Thermal Windows, Inc.
TRACO.
Wausau Window and Wall Systems.
Winco Manufacturing Co.
Window Technologies, Inc.
Or equal.
Dual-Action Windows:
Graham Architectural Products Corp.
Reynolds Architectural Systems; Ramco Mfg. Co.
TRACO.
Or equal.
Fixed Windows:
All Seasons Commercial Division, Inc.
Boyd Aluminum Manufacturing.
Custom Window Company.
DeSCo Windows.
EFCO Corporation.
EXTECH/Exterior Technologies, Inc.
Fleetwood Aluminum Products, Inc.
Graham Architectural Products Corp.
Kawneer Company, Inc.
Peerless Products, Inc.
Reynolds Architectural Systems; Ramco Mfg. Co.
Thermal Windows, Inc.
TRACO.
Winco Manufacturing Co.
Window Technologies, Inc.
YKK AP America Inc.
Or equal.
Horizontal-Sliding Windows:
All Seasons Commercial Division, Inc.
Boyd Aluminum Manufacturing.
EFCO Corporation.
EXTECH/Exterior Technologies, Inc.
Fleetwood Aluminum Products, Inc.
Graham Architectural Products Corp.
Peerless Products, Inc.
Thermal Windows, Inc.
TRACO.
Wausau Window and Wall Systems.
Winco Manufacturing Co.
Window Technologies, Inc.
YKK AP America Inc.
Or equal.
Projected Windows:
All Seasons Commercial Division, Inc.
Boyd Aluminum Manufacturing.
Custom Window Company.
DeSCo Windows.
EFCO Corporation.
EXTECH/Exterior Technologies, Inc.
Fleetwood Aluminum Products, Inc.
Graham Architectural Products Corp.
Kawneer Company, Inc.
Peerless Products, Inc.
Reynolds Architectural Systems; Ramco Mfg. Co.
Thermal Windows, Inc.
TRACO.
Wausau Window and Wall Systems.
Winco Manufacturing Co.
Window Technologies, Inc.
YKK AP America Inc.
Or equal.
Top-Hinged Inswinging Windows:
Kawneer Company, Inc.
Reynolds Architectural Systems; Ramco Mfg. Co.
TRACO.
YKK AP America Inc.
Or equal.
Vertically Pivoted Windows:
Graham Architectural Products Corp.
Kawneer Company, Inc.
Reynolds Architectural Systems; Ramco Mfg. Co.
YKK AP America Inc.
Or equal.
MATERIALS, GENERAL
Delete this Article if materials specified in AAMA/NWWDA 101/I.S.2 are acceptable.  If control over some materials is required, retain or edit applicable paragraphs.
Aluminum Extrusions:  Alloy and temper recommended by aluminum window manufacturer for strength, corrosion resistance, and application of required finish, and 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.
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. Cadmium-plated steel fasteners are not permitted.
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.
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.
Paragraph below is adequate for most projects; structural calculations may be required on major projects.
Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless steel, or zinc-coated steel or iron complying with ASTM B633 for SC 3 severe service conditions; provide sufficient strength to withstand design pressure indicated. Cadmium-plated steel anchors, clips, and accessories are not permitted.
Reinforcing Members:  Aluminum, nonmagnetic stainless steel, nickel/chrome-plated steel complying with ASTM B456 for Type SC 3 severe service conditions, or zinc-coated steel or iron complying with ASTM B633 for SC 3 severe service conditions; provide sufficient strength to withstand design pressure indicated. Cadmium-plated steel reinforcing members are not permitted.
Delete first two paragraphs and associated subparagraphs below if aluminum windows are not weather stripped.  Otherwise, select appropriate method.
Compression-Type Weather Stripping:  Provide compressible weather stripping designed for permanently resilient sealing under bumper or wiper action, and completely concealed when aluminum window is closed.
Retain one of three subparagraphs below.
Weather-Stripping Material:  Elastomeric cellular preformed gaskets complying with ASTM C509.
Weather-Stripping Material:  Dense elastomeric gaskets complying with ASTM C864.
Weather-Stripping Material:  Manufacturer's standard system and materials complying with AAMA/NWWDA 101/I.S.2.
Sliding-type weather stripping is primarily for double-hung or horizontal-sliding windows.  Delete paragraph below if these types of units are not included or if full weather stripping is not desired.  Delete aluminum backing strip for lower cost.
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.
Retain subparagraph below for improved air-infiltration and water-penetration resistance.
Weather Seals:  Provide weather stripping with integral barrier fin or fins of semirigid, polypropylene sheet or polypropylene-coated material.
Replaceable Weather Seals:  Comply with AAMA 701/702.
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.
Insert requirements for trim pieces such as brick molds; mullion covers; and head, jamb, and sill extenders available from some manufacturers.
GLAZING
Glass and Glazing Materials:  Refer to Division 08 Section "Glazing" for glass units and glazing requirements applicable to glazed aluminum window units.
Retain paragraph above to suit Project if Division 08 Section "Glazing" is included.  Retain paragraph below if standard factory-glazed windows are sufficient for Project.  Some manufacturers offer several glazing options, including special units for hot or cold climates.  Insert, in paragraph below, special requirements such as heat-strengthened glass, fully tempered glass, low-energy insulating glass, and tinted or heat-mirror-type glass.
Glass:  [Clear, insulating-glass] <Insert glass type, description, and performance requirements for> units complying with Division 08 Section "Glazing."
Insert requirements in paragraph above and below if custom glass and glazing requirements for windows must be specified entirely in this Section.
Glazing System:  [Manufacturer's standard factory-glazing system that produces weathertight seal.] [Manufacturer's standard factory-glazing system as indicated in Division 08 Section "Glazing."] <Insert glazing requirements.>
Retain below for improved thermal or acoustical performance and to accommodate other special provisions for vertically pivoted windows.
Dual-Action Windows:  Provide pivoting unit for double glazing, constructed of one sheet of glass in a removable sash for access to interior of unit, installed with airtight gaskets.
HARDWARE
Delete this Article if hardware specified in AAMA/NWWDA 101/I.S.2 is acceptable.  If control over some items is required, retain or edit applicable paragraphs.  AAMA/NWWDA 101/I.S.2 allows steel-cadmium-plated components for some performance classes.
Retain first option in paragraph below if components finished with allegedly toxic substances are not suitable for Project, and verify availability with manufacturers.  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 urban, coastal, or industrial.
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. Cadmium-plated hardware is not permitted. Do not use aluminum in frictional contact with other metals.  Where exposed, provide [solid bronze] [extruded, cast, or wrought aluminum] [die-cast zinc with special coating finish] [or] [nonmagnetic stainless steel].
Retain paragraph below with single-, double-, and triple-hung windows.
Counterbalancing Mechanism:  Comply with AAMA 902.
Retain one sash-balance option in subparagraph below or delete all if not critical.  AAMA 902 requires that sash balances be capable of lifting typically 40 percent of sash weight.  See AAMA 902.
Sash Balance:  Concealed [tape-spring type] [spiral-tube type] [spring-loaded, block-and-tackle type] [ultra-lift spring type capable of lifting 70 percent of sash weight] of size and capacity to hold sash stationary at any open position.
Retain three paragraphs below for horizontal-sliding windows.  Retain one sill-cap/track option in first paragraph or delete both options if not critical.
Sill Cap/Track:  [Extruded-aluminum with natural anodized finish] [Rigid PVC or other weather-resistant plastic with manufacturer's standard integral color] track of thickness, dimensions, and profile indicated; designed to comply with performance requirements indicated and to drain to the exterior.
Locks and Latches:  Designed to allow unobstructed movement of the sash across adjacent sash in direction indicated and operated from the inside only.
Roller Assemblies:  Low-friction design.
Retain paragraph above for horizontal-sliding windows.  Retain paragraph below for awning and projected windows with fixed screens and to suit product.
Push-Bar Operators:  Provide telescoping-type, push-bar operator designed to open and close ventilators with fixed screens.
Revise paragraph below if crank handle must be removable for security, if folding to prevent interfering with blinds and shades, or if special ADA-style handle is required.  Verify availability of any special handle with manufacturers.
Gear-Type Rotary Operators:  Comply with AAMA 901 when tested in accordance with ASTM E405, Method A.
Operation Function:  All ventilators move simultaneously and securely close at both jambs without using additional manually controlled locking devices.
Retain paragraph and subparagraph above and paragraph and subparagraphs below for awning windows.  Depending on Project requirements, one or both of these two sets may also be retained for casement windows and projected windows.  Below may also be retained for drop-head, top-hinged inswinging windows.
Four- or Six-Bar Friction Hinges:  Comply with AAMA 904.
If retaining paragraph above and subparagraphs below for manually operated, screened outswinging casement windows, push-bar operators, screen wickets, or side-hinged screens are required.
Locking mechanism and handles for manual operation.
Friction Shoes:  Provide friction shoes of nylon or other nonabrasive, nonstaining, noncorrosive, durable material.
Delete paragraph below if group or gang-type operation is not required.  Such operation is required for operation of inaccessible windows.  Indicate grouped or ganged windows on Drawings.  Revise if a single window requires auxiliary operation.
Group or Gang-Type Window Operating Systems:  Provide window operating system of the type and in groups as indicated.  Coordinate operating system design with window fabrication and hardware selection to ensure smooth, durable operation of ventilators.
Retain first subparagraph below for both manual and electric operation.
Operation Function:  All ventilators move simultaneously and securely close at sash frames without using additional manually controlled locking devices.
[Rack-and-Pinion] [or] [Screw]-Type Operating System:  Complete with shafts, brackets, levers, rods, oil-encased gear boxes, and standard fittings and accessories for operation indicated.
Retain subparagraph above or first subparagraph below for manual or electric operation.  If more than one operating system is required, retain applicable subparagraph(s) and indicate location of each on Drawings.
Horizontal-Movement Operating System:  Tension type; complete with mounting brackets, oil-encased gear boxes, steel rod or cable operating in conduit between sash operator units, and standard fittings and accessories for operation indicated.
Operation:  Manual with chain-wheel operator on each gear box shaft; with chain loops terminated 24 inches above floor.
Retain subparagraph above or below for manual operation.  Delete both if electric operation is required for Project.
Operation:  Manual with crank-type operator on each gear box shaft, with removable crank.  Where necessary, extend crank shaft with universal joints and support brackets to a suitable crank-mounting location not more than 44 inches above floor, with an oil-encased miter gear box.
Retain subparagraph and associated subparagraphs below for electric operation.
Operation:  Electric with a factory-assembled electric operator designed for operating windows of type, size, weight, construction, use, and operating frequency indicated.
Electric Operator:  Provide operation system complying with NFPA 70; of size and capacity and with features, characteristics, and accessories suitable for Project conditions, recommended in writing by window manufacturer; and complete with operating system indicated, electric motor and factory-prewired motor controls with limit switches, remote-control stations, power disconnect switches, enclosures protecting controls and all operating parts, and accessories required for reliable operation.  Include wiring from motor controls to motor.  Coordinate operator wiring requirements and electrical characteristics with building electrical system.
Control Equipment:  Comply with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6.
Electric Motor:  Comply with NEMA MG 1; with thermal-overload protection; sized to start and operate size and weight of window sash ventilators under any conditions; one per each gear box shaft.
Motor Characteristics:  Single phase, [sized by electric operator manufacturer] <Insert hp>, <Insert voltage rating>, 60 Hz.
Remote Controls:  Electric controls with NEMA ICS 6, Type 1 enclosure and [momentary-contact, single push-button-operated control] [three-position, push-button-operated control with open, close, and stop functions] <Insert control type and function>.
Limit Switches:  Adjustable switches, interlocked with motor controls and set to automatically stop sash ventilators at fully opened and fully closed positions.
Limit devices are designed to restrict ventilator opening and are desirable for high-rise applications where high winds or safety is important.
Limit Devices:  Provide limit devices designed to restrict sash or ventilator opening.
Safety Devices:  Limit clear opening to 4 inches for ventilation; with custodial key release.
Delete paragraph below if Project does not include manually operated windows more than 72 inches  above floor.
Pole Operators:  Tubular-shaped anodized aluminum; with rubber-capped lower end and standard push-pull hook at top to match hardware design; of sufficient length to operate window without reaching more than 60 inches above floor; 1 pole operator and pole hanger per room that has operable windows more than 72 inches above floor.
Remaining paragraphs and subparagraphs below describe window types with examples of common hardware options.  Retain, revise, or delete to suit Project and products and add additional requirements if needed.  Note that hardware affects performance ratings and that specific hardware is part of test specimen description included in test reports.  Verify with manufacturers that hardware specifications retained below do not adversely affect window performance and are compatible with one another.  Delete below if manufacturer's standard hardware package is acceptable for each window operation.
Delete paragraph and subparagraphs below if awning windows are not required for Project.
Awning Windows:  Provide the following operating hardware:
Operator:  [Push-bar] [Gear-type rotary] operator located on jamb at sill.
Retain subparagraph above or first subparagraph below.  Delete both if a lock alone with pull handles or a combination lever handle and locking device is sufficient.
Window-Operating System:  Wall-mounted, group or gang-type window operating system with [chain-wheel] [rotary crank-type] [electric] operator.
Hinges:  Concealed four- or six-bar friction hinges located on each jamb near top rail; two per ventilator.
Retain one of five subparagraphs below.  Two or more locks may be required on units over 40 to 45 inches wide or high.  Verify requirements with manufacturers.
Lock:  Lift-type throw, cam-action lock with keeper; [one] [two] <Insert number> per ventilator.
Lock:  Combination lever handle and cam-action lock with concealed pawl and keeper; [one] [two] per ventilator.
Lock:  Pole-operated, [combination handle and cam-action lock and keeper] [face-mounted transom latch and keeper].
Lock:  Key-operated custodial lock with removable handle.
Lock:  <Insert requirements.>
Retain subparagraph below if limit devices are required for safety or wind load concerns.
Limit Device:  Concealed [friction adjustor, adjustable stay bar] [or] [support arms with adjustable, limited, hold-open] limit device; located on jamb of each ventilator.
Delete paragraph and subparagraphs below if casement windows are not required for Project.
Casement Windows:  Provide the following operating hardware:
Delete subparagraph below if a lock alone with pull handles or a combination lever handle locking device is sufficient.
Operator:  [Gear-type rotary operator located on jamb at sill] <Insert requirements>.
Rating:  Provide rotary operator rated [C-R15] [C-C20] [C-HC40] in accordance with AAMA 901.
Retain one of first four subparagraphs below.
Hinge:  Extension hinge or pivot, nonfriction type.
Hinge type above is suitable only with gear-type rotary operators.  Three hinge types below are suitable for use with manual or gear-type rotary operation.
Hinge:  Heavy-duty, [three] [five]-knuckle butt hinge with nylon bushings.
Hinge:  [Standard] [Heavy]-duty, concealed, four- or six-bar friction hinge with adjustable-slide friction shoe; designed to permit ventilator operation for inside cleaning of outside glass face; two per ventilator.
Retain subparagraph below for ventilators used for emergency egress and show locations on Drawings.
Hinge:  [Standard] [Heavy]-duty, concealed, four- or six-bar friction egress hinges with adjustable-slide friction shoe; designed to achieve 90-degree ventilator opening[ and to permit ventilator operation for inside cleaning of outside glass face]; two per ventilator.
Retain one of six subparagraphs below.  Two or more locks may be required on units over 40 to 45 inches  wide or high.  Verify requirements with manufacturers.
Lock:  Lift-type throw, cam-action lock with keeper; [one] [two] <Insert number> per ventilator.
Lock:  Combination lever handle and cam-action lock with keeper; [one] [two] <Insert number> per ventilator.
Lock:  Combination dual lever handles, tie rod, and cam-action locks with keepers.
Lock:  Key-operated custodial lock and keeper with removable handle; [one] [two] <Insert number> per ventilator.
Lock:  Concealed multipoint locks operated by single lever handle or lift-type throw; [three] <Insert number> per ventilator.
Lock:  <Insert requirements.>
Retain subparagraph below if limit devices are required for safety or wind load concerns.
Limit Device:  Concealed [friction adjustor, adjustable stay bar] [or] [support arms with adjustable, limited, hold-open] limit device.
Delete paragraph and subparagraphs below if double-hung windows are not required for Project.
Double-Hung Windows:  Provide the following operating hardware:
Sash Balances:  Two per sash.
Handles:  Applied sash [lift bar] [pull-downs] on bottom rail of forward placed operating sash; two per sash.
Retain subparagraph above or below.
Handle:  Continuous, integral, sash [lift bar] [pull-down] on bottom rail of forward placed operating sash.
Retain one of five subparagraphs below.  Two or more locks may be required on units over 40 to 45 inches wide or high.  Verify requirements with manufacturers.
Sash Lock:  Cam-action sweep lock and keeper on meeting rail; [one] [two] <Insert number> per sash.
Sash Lock:  Spring-loaded, snap-type lock on bottom rail of lower sash; two per sash.
Sash Lock:  Spring-loaded plunger lock with keeper on meeting rail of lower sash; two per sash.
Sash Lock:  Pole-operated, cam-action locking device on meeting rail of windows with meeting rail more than 72 inches above floor; with keeper.
Sash Lock:  <Insert requirements.>
Delete subparagraph below if pole sockets are not required for Project.
Pole Socket:  Provide a pole socket or groove on inside face of top rail of [upper] [lower] sash on windows with meeting rails more than 72 inches above floor.
Retain first subparagraph below if limit devices are required for safety or wind load concerns.
Limit Device:  [Sash stop] [Keyed sash] limit device; for [top] [bottom] [each operable] sash located at jamb; [one] [two] per sash.
Removable Lift-Out Sash:  Design windows and provide with [tamperproof, key-operated] hardware to permit removal of sash from inside for cleaning.
Delete subparagraph above if lift-out operation is not desired.  Delete subparagraph below for single-hung units or if tilt-in operation is not desired on double- or triple-hung units.  Do not retain both subparagraphs.
Tilt Lock:  Design windows and provide with[ tamperproof, key-operated] tilt latch and pivot bar hardware to permit tilting of sash inward for cleaning both sides of sash from interior.
Delete paragraph and subparagraphs below if dual-action windows are not required for Project.
Dual-Action Windows:  Provide the following operating hardware:
Operator:  Two-position, combination lever handle and cam-type latch.
Retain subparagraph above or first subparagraph below.
Operator:  Concealed, internal, multipoint locking bar and combination locking handle mechanism.
Hinge:  Combination [three-knuckle] [five-knuckle butt] hinge and stay bar.
Lock:  Key-operated, [concealed] [exposed] custodial lock.
Stabilizing Arm:  Aluminum.
Delete paragraph and subparagraphs below if horizontal-sliding windows are not required for Project.
[Dual ]Horizontal-Sliding Windows:  Provide the following operating hardware:
Sash Rollers:  [Nylon rollers] [Steel, lubricated ball-bearing rollers with nylon tires] [Stainless-steel, lubricated ball-bearing rollers with nylon tires].
Retain one of four subparagraphs below.
Sash Lock:  Cam-action sweep sash lock and keeper at meeting rails.
Sash Lock:  Spring-loaded, snap-type lock at jambs; two per sash.
Sash Lock:  Spring-loaded plunger lock with keeper on meeting rail; two per sash.
Sash Lock:  <Insert requirements.>
Retain subparagraph below if limit devices are required for safety or wind load concerns.
Limit Device:  Sash stop limit device; mounted in bottom of pull stile.
Retain subparagraph below to suit Project.
Removable Lift-Out Sash:  Design windows and provide with [tamperproof, key-operated] hardware to permit removal of sash from inside for cleaning.
Delete paragraph and subparagraphs below if projected windows are not required for Project.
Projected Windows:  Provide the following operating hardware:
Retain first or second option in first subparagraph below for project-out ventilators with screens.  Delete subparagraph if a lock alone with pull handles or a combination lever handle and locking device is sufficient.
Operator:  [Underscreen push-bar] [Underscreen pivot-shoe-type, gear-type rotary operator] <Insert requirements>.
Hinge:  Five-knuckle butt hinge.
Retain subparagraph above or below.
Hinge:  Concealed four- or six-bar friction hinge with adjustable-slide friction shoe; two per ventilator.
Retain one of six subparagraphs below.  Two or more locks may be required on units over 40 to 45 inches wide or high.  Verify requirements with manufacturers.
Lock:  Cam-action, sweep lock handle with strike; [one] [two] <Insert number> per ventilator.
Lock:  Combination lever handle and cam-action lock with concealed pawl and keeper.
Lock:  Key-operated security lock and keeper.
Lock:  Key-operated custodial lock and keeper with removable handle.
Lock:  Pole-operated, [spring-catch lock and keeper] [cam-action, sweep lock handle and strike].
Lock:  <Insert requirements.>
Retain subparagraph below if limit devices are required for windows with project-out ventilators that open into traffic and for safety or wind load concerns.
Limit Device:  Concealed [friction adjustor, adjustable stay bar] [or] [support arms with adjustable, limited, hold-open] limit device; located on jamb of each ventilator.
Delete paragraph and subparagraphs below if top-hinged inswinging windows are not required for Project.  Top-hinged windows are frequently kept locked.  Operation is normally for cleaning or emergency ventilation.
Top-Hinged Inswinging Windows:  Provide the following operating hardware:
Retain one of first five subparagraphs below.  Three or more butt hinges or another type of hinge may be required on units more than 48 inches wide.  Retain second option in first subparagraph after verifying requirements with manufacturers.
Hinge:  Exposed, applied butt hinges located at corners; [two] [three] <Insert number> per ventilator.
Hinge:  Exposed, applied continuous hinges.
Three or more concealed pivot hinges may be required on units more than 60 inches wide.  Retain second option in first subparagraph below after verifying requirements with manufacturers.
Hinge:  Concealed, applied pivot hinges located at corners; [two] [three] <Insert number> per ventilator.
Hinge:  Continuous, integrally extruded hinges.
Retain subparagraph below for drop-head, top-hinged inswinging windows.
Hinge:  Four- or six-bar friction hinges with adjustable-slide friction shoe; two per ventilator.
Retain one of first two subparagraphs below.  Revise first subparagraph to suit Project.  Increase number of locks on high-rise buildings subject to heavy wind loads if positive air pressure tends to push ventilators open.
Lock:  Internal, key-operated, limited-access locks located not more than 48 inches o.c. at jambs and sill.
Lock:  <Insert requirements.>
Hold-Open Device:  Automatic-locking [hold-open arms] [or] [stay bars]; designed to permit sash operation for inside cleaning of outside glass face; two per ventilator.
Delete paragraph and subparagraphs below if vertically pivoted windows are not required for Project.  Vertically pivoted windows are usually kept locked.  Operation is normally for cleaning or emergency ventilation.
Vertically Pivoted Windows:  Provide the following operating hardware:
Pivot Assembly:  [Aluminum-alloy] [Manganese-bronze] [Stainless-steel] pivot assembly designed for [center] [off-center] axis pivoting.
Retain one of first two subparagraphs below.  Retain second option in first subparagraph for ventilators more than 72 inches high.
Lock:  Internal, key-operated, limited-access locks; [one] [two] <Insert number> per jamb.
Lock:  <Insert requirements.>
Limit device.
INSECT SCREENS
Delete this Article if insect screens are not needed.  Copy and revise Article if other types of screens, such as protection screens, are required to suit Project.  Revise second sentence in paragraph below if screens are located both inside and outside of window sashes or ventilators; differentiate here, on Drawings, or in a window schedule.
General:  Design windows and hardware to accommodate screens in a tight-fitting, removable arrangement, with a minimum of exposed fasteners and latches.  Locate screens on [inside] [outside] of window and provide for each operable exterior sash or ventilator.
Aluminum Tubular Frame Screens:  Comply with SMA 1004, "Specifications for Aluminum Tubular Frame Screens for Windows," [Residential R-20] [Architectural C-24] [Monumental M-32] class.
Retain subparagraph above only for aluminum tubular frame screens complying with SMA standard.  Correlate class with U.I. (U.C.) dimensions of screen.  Delete above and retain subparagraph below for screens that are not fabricated with roll-formed aluminum tubular frames.
Comply with SMA 1004, "Specifications for Aluminum Tubular Frame Screens for Windows," for minimum standards of appearance, fabrication, attachment of screen fabric, hardware, and accessories unless more stringent requirements are indicated.
Stainless-Steel Insect Screen Frames:  Fabricate frames of nonmagnetic stainless-steel members of 0.020-inch-minimum wall thickness, with mitered or coped joints, concealed fasteners, adjustable rollers, and removable PVC spline/anchor concealing edge of frame.  Finish frames with No. 2B bright mill finish.
Usually retain paragraph and subparagraphs below and delete paragraph above.  Aluminum-framed screens are more commonly available than stainless-steel-framed screens and much less expensive.
Aluminum Insect Screen Frames:  Manufacturer's standard aluminum alloy complying with SMA 1004.  Fabricate frames with mitered or coped joints, concealed fasteners,[ adjustable rollers,] and removable PVC spline/anchor concealing edge of frame.
Aluminum Tubular Framing Sections and Cross Braces:  Roll formed from aluminum sheet with minimum wall thickness as required for class indicated.
Retain subparagraph above only for screens complying with SMA standard.  Retain subparagraph below for heavier frames.
Extruded-Aluminum or Aluminum Tubular Framing Sections and Cross Braces:  Not less than [0.040-inch] [0.050-inch] <Insert thickness> wall thickness.
Retain one finish below.
Finish:  Match aluminum window members.
Finish:  [Anodized aluminum] [Baked-on organic coating] in manufacturer's standard color.
Finish:  [Anodized aluminum] [Baked-on organic coating] in color selected by University’s Representative from manufacturer's full range.
Finish:  Manufacturer's standard.
Retain one of first six paragraphs and associated subparagraphs below or insert another.  Glass-fiber mesh is standard with most manufacturers.  Usually retain first option in first paragraph below for most locations.  Option for 20 by 20 or 20 by 30 below is suitable for areas plagued by small insects such as no-see-ums.  Option for 20 by 30 is also suitable for use as a solar screen that blocks up to 65 percent of incident solar heat and glare.
Glass-Fiber Mesh Fabric:  [18-by-14 or 18-by-16] [20-by-20 or 20-by-30] mesh of PVC-coated, glass-fiber threads; woven and fused to form a fabric mesh resistant to corrosion, shrinkage, stretch, impact damage, and weather deterioration in the following color.  Comply with ASTM D3656.
Aquamarine is available from Phifer Wire Products for 18-by-14 mesh only.
Mesh Color:  [Charcoal gray] [Silver gray] [Aquamarine].
Aluminum Wire Fabric:  18-by-16 mesh of 0.011-inch-diameter, coated aluminum wire.
Wire-Fabric Finish:  [Natural bright] [Charcoal gray] [Black].
Stainless-Steel Wire Fabric:  [18-by-14 mesh of 0.009-inch-] [18-by-16 mesh of 0.009-inch-] [18-by-16 mesh of 0.011-inch-] diameter, nonmagnetic stainless-steel wire, Type 304 or 316, complying with FS RR-W-365, Type VI.
Retain paragraph below for solar heat exclusion, light control, and greater privacy.
Solar Screening Mesh Fabric:  [17-by-15] [40-by-40] <Insert mesh designation> mesh of PVC-coated, glass-fiber threads; woven and fused to form a fabric mesh resistant to corrosion, shrinkage, stretch, impact damage, and weather deterioration in the following color.  Comply with ASTM D3656.
Solar Optical Properties:  <Insert requirements.>
Openness Factor:  <Insert percent openness.>
Mesh Color:  <Insert color.>
Retain below for screened-window units with outward-opening sash or ventilators where wickets are necessary for sash or ventilator operation.
Wickets:  Provide [sliding] [or] [hinged] wickets, framed and trimmed for a tight fit and durability during handling.
ACCESSORIES
Retain applicable paragraphs below; delete if not required.  Integral ventilating system/device is often used for emergency ventilation with fixed units and for storm-proof ventilation for other window types.  Retain second option in first paragraph below for better ventilation in deep-frame units.  Revise paragraph if ventilating system/device is less than full width.
Integral Ventilating System/Device:  Where indicated, provide weather-stripped, adjustable, horizontal, fresh-air vent, with a free airflow slot for full width of window sash by approximately [1 inch] [3 inches] wide when open, complying with AAMA/NWWDA 101/I.S.2.  Equip vent bar with an integral insect screen, removable for cleaning.
Window Cleaner Anchor Bolts:  Provide window cleaner anchor bolts of standard design, complying with requirements of authorities having jurisdiction.  Fabricate bolts of nonmagnetic stainless steel.
Reinforce window units or mullions to receive bolts and provide additional anchorage of units at bolt locations.
Retain paragraph below for solar heat exclusion, light control, and greater privacy.  This feature is not available on all window types.  Verify availability with manufacturers selected.
Integral Louver Blinds:  Provide remotely operated horizontal louver blinds in the space between two panes of glass.  Construct blinds of aluminum slats, approximately 1 inch wide, with polyester fiber cords, equipped for tilting, raising, and lowering by standard operating hardware located on inside face of sash.
Delete paragraph and subparagraph below if exterior louvers are not required for Project.  Insert provisions for hinges and screwdriver locks for window cleaning.  Louver blades can also be made of redwood, formed sheet metal, or similar materials.  Revise below if electric or solar powered operation is required for Project.
Exterior Louver Units:  Manually adjustable, extruded-aluminum, solar-shade louver units; of type recommended by manufacturer for application over operable or fixed windows.  Provide main extrusion members of 0.062-inch-minimum wall thickness.
Operator:  Crank-type gang operator, operable from inside building, designed to rotate louver blades simultaneously at least 80 degrees and to lock units in closed position; one operator per each louver unit.  Form unit framing or mounting without interfering with insect screens.
Insert requirements for false-muntin grilles and simulated divided lites.  Verify availability with manufacturers selected.  Insert other options or accessories, if desired.  See manufacturers' product data and Division 08 Section "Wood Windows."
FABRICATION
General:  Fabricate aluminum windows, in sizes indicated, that comply with AAMA/NWWDA 101/I.S.2 for performance class and performance grade indicated.  Include a complete system for assembling components and anchoring windows.
Delete paragraph above or first paragraph below.  Retain above if Method 1 is selected and performance class and performance grade are indicated in Part 1 "Performance Requirements" Article or on Drawings, and no control over fabrication is required.  Retain below only if Method 2, 3, or 4 is used to specify aluminum windows in Part 1 "Performance Requirements" Article.  
General:  Fabricate aluminum windows, in sizes indicated, that comply with requirements and that meet or exceed AAMA/NWWDA 101/I.S.2 performance requirements for the following window type and performance class.  Include a complete system for assembling components and anchoring windows.
Retain window types and performance classes below to suit Project and products.
Awning Windows:  [R] [LC] [C] [HC] [AW].
Casement Windows:  [R] [LC] [C] [HC] [AW].
Double-Hung Windows:  [R] [LC] [C] [HC] [AW].
Dual-Action Windows:  [R] [LC] [C] [HC] [AW].
Fixed Windows:  [R] [LC] [C] [HC] [AW].
[Dual ]Horizontal-Sliding Windows:  [R] [LC] [C] [HC] [AW].
Projected Windows:  [R] [LC] [C] [HC] [AW].
Top-Hinged Inswinging Windows:  [R] [LC] [C] [HC] [AW].
Vertically Pivoted Windows:  [R] [LC] [C] [HC] [AW].
Fabricate aluminum windows that are reglazable without dismantling sash or ventilator framing.
Avoid redundancy and delete paragraph below if U-value specified for thermal performance in Part 1 "Performance Requirements" Article requires unit with thermally improved construction.  Modify below to suit Project.  Thermally improved construction is standard for most aluminum windows.
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.
Revise subparagraph below to suit Project or delete if not required.
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.
Retain subparagraph below if thermal-break design suits Project; subparagraph is a suggested guide from AAMA.
Provide thermal barriers tested in accordance with AAMA 505; determine the allowable design shear flow per the appendix in AAMA 505.
Retain subparagraph below if higher thermal performance is desired.  Only a few manufacturers offer this type of hardware.
Provide hardware with low conductivity or nonmetallic material for hardware bridging thermal breaks at frame or vent sash.
Weather Stripping:  Provide full-perimeter weather stripping for each operable sash and ventilator.
Delete subparagraph below if no horizontal-sliding windows.
Horizontal-Sliding Windows:  Provide operable sash with a double row of sliding weather stripping in horizontal rails and single- or double-row weather stripping in meeting or jamb stiles, as required to meet specified performance requirements.  Provide compression-type weather stripping at perimeter of each movable panel where sliding-type weather stripping is not appropriate.
Delete subparagraph below if no vertically pivoted windows.  Revise below if special weather stripping is required.
Vertically Pivoted Windows:  Provide double-row weather stripping.
Weep Holes:  Provide weep holes and internal passages to conduct infiltrating water to exterior.
Delete paragraph below if no lines where vent frames lap the wrong way to shed water.
Provide water-shed members above side-hinged ventilators and similar lines of natural water penetration.
Delete paragraph below if mullions are not required for Project.
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.
Delete paragraph below if subframes are not required for Project.  Describe separate sills or stools, if desired.
Subframes:  Provide subframes with anchors for window units as shown, of profile and dimensions indicated and 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.
Retain paragraph below if windows are factory glazed.  Verify size limitations for factory glazing with manufacturers.  Delete below if preglazing is impractical.  It may be difficult to handle glass sizes larger than 60 to 100 inches without damage.  Occasionally, anchorage system will not permit preglazing.
Factory-Glazed Fabrication:  Glaze aluminum windows in the factory where practical and possible for applications indicated.  Comply with requirements in Division 08 Section "Glazing" and with AAMA/NWWDA 101/I.S.2.
Delete below if not applicable.
Glazing Stops:  Provide snap-on glazing stops coordinated with Division 08 Section "Glazing" and glazing system indicated.  Provide glazing stops to match sash and ventilator frames.
FINISHES
General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating aluminum finishes.
Retain finishes below to suit Project.  If retaining more than one, indicate location of each on Drawings, in a window schedule, or by inserts.
Class II, Clear Anodic Finish:  AA-M12C22A31 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class II, clear coating 0.010 mm or thicker) complying with AAMA 611.
Delete paragraph above or first paragraph below.  Finish above has a minimum coating thickness of 0.010 mm; below, 0.018 mm.  Verify availability with manufacturers selected.
Class I, Clear Anodic Finish:  AA-M12C22A41 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.
Class II, Color Anodic Finish:  AA-M12C22A32/A34 (Mechanical Finish:  nonspecular as fabricated; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class II, integrally colored or electrolytically deposited color coating 0.010 mm or thicker) complying with AAMA 611.
Delete paragraph above or below.  Finish below is standard with most manufacturers.  Finish above has a minimum coating thickness of 0.010 mm; below, 0.018 mm.  Verify availability with manufacturers selected.
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.
Retain one color below with either class of color anodic finish retained above.  Colors below are examples only and may vary in range and availability among manufacturers.
Color:  [Light bronze] [Medium bronze] [Dark bronze] [Black].
Color:  As selected by University’s Representative from the full range of industry colors and color densities.
High-Performance Organic Finish:  AA-C12C42R1x (Chemical Finish:  cleaned with inhibited chemicals; Chemical Finish:  acid-chromate-fluoride-phosphate conversion coating; Organic Coating:  as specified below).  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.
Fluoropolymer Three-Coat System:  Manufacturer's standard three-coat, thermocured system consisting of specially formulated 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.
Retain one color and gloss below.
Color and Gloss:  As selected by University’s Representative from manufacturer's full range.
To obtain exact finish, insert names of coating manufacturers and products.
EXECUTION
EXAMINATION
Retain option in first paragraph below for electric operation.
Examine openings, substrates, structural support, anchorage, and conditions, with Installer present, for compliance with requirements for installation tolerances; rough opening dimensions; levelness of sill plate; coordination with wall flashings, vapor retarders, and other built-in components; operational clearances;[ accurate locations of connections to building electrical system;] and other conditions affecting performance of work.
Delete subparagraphs below if not applicable.
Masonry Surfaces:  Visibly dry and free of excess mortar, sand, and other construction debris.
Wood Frame Walls:  Dry, clean, sound, well nailed, free of voids, and without offsets at joints.  Ensure that nail heads are driven flush with surfaces in opening and within 3 inches of opening.
Metal Surfaces:  Dry; clean; free of grease, oil, dirt, rust, corrosion, and welding slag; without sharp edges or offsets at joints.
Proceed with installation only after unsatisfactory conditions have been corrected.
INSTALLATION
General:  Comply with manufacturer's written instructions for installing windows, hardware, accessories, and other components; Drawings; and Shop Drawings.
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.
Set sill members in bed of sealant or with gaskets, as indicated, for weathertight construction.
Install windows and components to drain condensation, water penetrating joints, and moisture migrating within windows to the exterior.
Metal Protection:  Separate aluminum and other corrodible surfaces from sources of corrosion or electrolytic action at points of contact with other materials by complying with requirements specified in "Dissimilar Materials" Paragraph in Appendix B in AAMA/NWWDA 101/I.S.2.
Delete below if no hardwired, electrically operated window ventilators.
Connections:  Connect automatic operators to building electrical system.
FIELD QUALITY CONTROL
Field tests for air and water leakage should be specified for significant projects.  Delete this Article if field tests are not required.  If retaining, indicate number of windows to be tested.
Testing Agency:  [University will engage] [Engage] a qualified independent testing and inspecting agency to perform field tests and inspections and to prepare test reports.
Revise first paragraph below if more stringent field testing is required to suit Project.  In accordance with AAMA 502, Test Method A is the default, unless otherwise indicated.
Testing Services:  Testing and inspecting of installed windows shall take place as follows:
Testing Methodology:  Testing of windows for air infiltration and water resistance shall be performed in accordance with AAMA 502, Test Method  [A] [B], by applying same test pressures required to determine compliance with AAMA/NWWDA 101/I.S.2 in Part 1 "Performance Requirements" Article.
Testing Extent:  [Three] [Three mockup] <Insert number or description> windows as selected by University’s Representative and a qualified independent testing and inspecting agency.  Windows shall be tested immediately after installation.
Test Reports:  Shall be prepared in accordance with AAMA 502.
Remove and replace windows where test results indicate that they do not comply with specified requirements.
Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
ADJUSTING
Adjust operating sashes and 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.
PROTECTION AND CLEANING
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, stains, or other contaminants.  If contaminating substances do contact window surfaces, remove contaminants immediately in accordance with manufacturer's written recommendations.
Clean aluminum surfaces immediately after installing windows.  Avoid damaging protective coatings and finishes.  Remove excess sealants, glazing materials, dirt, and other substances.
Delete both paragraphs below if windows are not factory glazed.
Clean factory-glazed glass immediately after installing windows.  Comply with manufacturer's written recommendations for final cleaning and maintenance.  Remove nonpermanent labels and clean surfaces.
Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during construction period.
DEMONSTRATION
Retain this Article if specified windows are operated by an operating system and chain-wheel, crank-type, or electric operators.
Engage a factory-authorized service representative to train University's maintenance personnel to adjust, operate, and maintain window operating system.  Refer to Division 01 Section "Closeout Procedures."
END OF SECTION

ALUMINUM WINDOWS
08 5113 - 2
	ALUMINUM WINDOWS
	08 5113 - 2
