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SECTION 085313 - VINYL WINDOWS
This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes [fixed] [and] [operable] vinyl-framed windows.

1.3 DEFINITIONS

Retain abbreviations, definitions, and terms that remain after this Section has been edited.

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

1. AW:  Architectural.

2. HC:  Heavy Commercial.

3. C:  Commercial.

4. LC:  Light Commercial.

5. R:  Residential.

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

1. Design pressure number in pounds force per square foot (pascals) 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 vinyl 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/WDMA 101/I.S.2/NAFS allows manufacturer to use a smaller size than required under gateway performance requirements to test for compliance with optional performance grade.

1. Size required by AAMA/WDMA 101/I.S.2/NAFS for [gateway performance] [optional performance grade] [gateway performance for both gateway performance and optional performance grade].

2. Size indicated [on Drawings] [in a schedule].

3. <Insert size.>

Retain paragraph and subparagraphs below if Architect has either delegated design responsibility to Contractor or wants to review structural data as another way to verify windows' compliance with performance requirements or performance designation.

B. Structural Performance:  Provide vinyl windows capable of withstanding the effects of the following loads, based on testing units representative of those indicated for Project that pass AAMA/WDMA 101/I.S.2/NAFS, Uniform Load Structural Test:

Model building codes require windows and other fenestration to be designed and installed, according to ASCE 7, to withstand wind pressure loads for components and cladding.  Revise subparagraph below if loads are developed from wind-tunnel tests.  Building heights and window locations should be shown on Drawings.

1. Design Wind Loads:  Determine design wind loads applicable to Project from basic wind speed indicated in miles per hour (meters per second) at 33 feet (10 m) above grade, according to ASCE 7, Section 6.5, "Method 2-Analytical Procedure," based on mean roof heights above grade indicated on Drawings.

Delete four subparagraphs below if information is indicated on Drawings.  Other factors that adjust for building height, shape, and other characteristics such as topographic factor, gust effect factor, and enclosure classifications may need to be included.  This information should enable contractors to require window manufacturers to determine positive and negative design wind pressure loads.

a. Basic Wind Speed:  [85 mph (38 m/s)] [90 mph (40 m/s)] <Insert value>.

b. Importance Factor:  <Insert factor>.

c. Exposure Category:  [A] [B] [C] [D].

d. <Insert factor.>

AAMA/WDMA 101/I.S.2/NAFS makes an exception to requirement in ASTM E 1300 and in GANA's "Glazing Manual" for R, LC, and C class windows that frame systems be sufficiently stiff to limit lateral deflections of glass edges to less than 1/175 of their length.  Only AW and HC class windows must pass the Uniform Load Deflection Test.  Very few U.S. manufacturers have fixed vinyl windows and even fewer have operable vinyl windows that are capable of attaining deflection limited to 1/175 of the framing length.  See the Evaluations in Division 08 Section "Windows." If limiting deflection of glass framing to 1/175 of its length is required to suit Project, consult manufacturers before adding requirements.

Model building codes and ASCE 7 establish criteria for buildings in hurricane-prone locations.  Authorities having jurisdiction may accept other test methods and protocols.  Verify requirements of authorities having jurisdiction.

C. Windborne-Debris Resistance:  Provide glazed windows capable of resisting impact from windborne debris, based on the pass/fail criteria as determined from testing glazed windows identical to those specified, according to [ASTM E 1886 and testing information in ASTM E 1996] [or] [AAMA 506] <Insert test method> and requirements of authorities having jurisdiction.

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 vinyl window indicated.

B. Shop Drawings:  Include plans, elevations, sections, details, hardware, attachments to other work, operational clearances, installation details, and the following:

Retain applicable subparagraphs below; delete others.

1. Mullion details, including reinforcement and stiffeners.

2. Joinery details.

3. Expansion provisions.

4. Flashing and drainage details.

5. Weather-stripping details.

6. Glazing details.

7. Window cleaning provisions.

Retain subparagraph below if windows are required to withstand specific design loads and Architect either has delegated design responsibility to Contractor or wants to review structural data as another way to verify windows' compliance with performance requirements or performance designation.  If deflection limitations of glass framing systems are required for review, add requirements.

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 vinyl windows, and used to determine structural test pressures and design pressures from basic wind speeds indicated.

C. Samples for Initial Selection:  For units with factory-applied color finishes.

1. Include similar Samples of hardware and accessories involving color selection.

Delete paragraph and subparagraph above if colors are preselected and specified or scheduled.  Retain first paragraph and subparagraphs below with or without above.

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

Adjust list below to suit Project.  For small projects, consider deleting first subparagraph if exact match of finish color is not important.

1. Main Framing Member:  12-inch- (300-mm-) long, full-size sections of window frame[ with factory-applied color finish].

2. Window Corner Fabrication:  12-by-12-inch- (300-by-300-mm-) long, full-size window corner including full-size sections of window frame with factory-applied color finish, weather stripping, and glazing.

3. Operable Window:  Full-size unit with factory-applied finish.

4. Hardware:  Full-size units with factory-applied finish.

5. Weather Stripping:  12-inch- (300-mm-) long sections.

6. <Insert component>:  <Insert description>.

E. Product Schedule:  For vinyl windows.  Use same designations indicated on Drawings.

Coordinate paragraph below with qualification requirements in Division 01 Section "Quality Requirements" and as supplemented in "Quality Assurance" Article.

F. Qualification Data:  For [Installer] [manufacturer] [professional engineer] [and] [testing agency].

Retain option in first paragraph below if manufacturers verify and their product literature indicates that vinyl windows were tested according to AAMA/WDMA procedures.

G. 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 vinyl window.  Test results based on use of downsized test units will not be accepted.

H. Maintenance Data:  For [operable window sash] [operating hardware] [weather stripping] [and] finishes to include in maintenance manuals.

I. Warranty:  Special warranty specified in this Section.

1.6 QUALITY ASSURANCE

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

Delete subparagraphs below if Contractor is not required to assume responsibility for engineering.

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

2. Engineering Responsibility:  Preparation of data for vinyl 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 vinyl 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 vinyl windows through one source from a single manufacturer.

D. Product Options:  Information on Drawings and in Specifications establishes requirements for vinyl 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 first paragraph 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.

E. Product Options:  Drawings indicate size, profiles, and dimensional requirements of vinyl windows and are based on the specific system indicated.  Refer to Division 01 Section "Product Requirements." Do not modify size and dimensional requirements.

Retain subparagraph below with either "Product Options" Paragraph above or revise to suit Project.

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.

F. 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 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/WDMA testing and performance requirements participate in AAMA's or WDMA's third-party certification program for listing and labeling vinyl windows.

1. Provide [AAMA] [WDMA]-certified vinyl windows with an attached label.

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

Delete paragraph and subparagraph below if not required.  If retaining, indicate location, size, and other details of mockups on Drawings or by inserts.  Revise wording if only one mockup is required.

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

Retain subparagraph below for large-scale mockup or include in Division 01 Section "Quality Requirements."

1. Build mockup for type(s) of window(s) indicated, in location(s) shown on Drawings.

Delete paragraph below if Work of this Section is not extensive or complex enough to justify a preinstallation conference.  If retaining, coordinate with Division 01.

I. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

Retain paragraph above if requirements in Division 01 are adequate for Project.  Retain paragraph below if additional requirements are necessary; include information about conference.  Identify specific participants not mentioned in Division 01.

J. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination." Review methods and procedures related to vinyl windows including, but not limited to, the following:

Delete subparagraphs below if not required.  If retaining, revise to include product-specific requirements.  Insert additional requirements to suit Project.

1. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.

2. Review, discuss, and coordinate the interrelationship of vinyl windows with other exterior wall components.  Include provisions for structural anchorage, glazing, flashing, weeping, sealants, and protection of finishes.

3. Review and discuss the sequence of work required to construct a watertight and weathertight exterior building envelope.

4. Inspect and discuss the condition of substrate and other preparatory work performed by other trades.

Insert below agenda items not listed in Division 01 Section "Project Management and Coordination."

1.7 PROJECT CONDITIONS

Retain this Article unless it does not apply to normal sequence of work; also, these provisions are not applicable if stock vinyl window sizes are used.

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

Delete subparagraph below if not allowed.

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

1.8 WARRANTY

When warranties are required, verify with Owner's counsel that special warranties stated in this Article are not less than remedies available to Owner under prevailing local laws.  Coordinate with Division 01 Section "Product Requirements."

Many vinyl window manufacturers offer only "residential" warranties that may not be enforceable for nonresidential purchasers.  Consult manufacturers.

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace vinyl 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 vinyl, other materials, and finishes beyond normal weathering.

e. Failure of insulating glass.

2. Warranty Period:

Verify available warranties for units and components and retain or insert numbers in subparagraphs below.

a. Window:  [Two] [Three] [10] <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.

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

Warranty period for vinyl finish depends on type of finish.

c. Vinyl Finish:  [Five] <Insert number> years from date of Substantial Completion.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations in Division 08 Section "Windows" for cautions about naming manufacturers and products.  Retain one of three paragraphs and list of manufacturers in this Article.  See Division 01 Section "Product Requirements."

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

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

1. <Insert, in separate subparagraphs, manufacturer's name.>

2.2 MATERIALS

Delete this Article if materials specified in AAMA/WDMA 101/I.S.2/NAFS are acceptable and if finish and color are indicated by manufacturer's product designation or by another means.  If control over some material, finish, or color is required, retain or edit applicable paragraphs and subparagraphs below.

A. Vinyl Extrusions:  Rigid (unplasticized) hollow PVC extrusions, formulated and extruded for exterior applications, complying with AAMA/WDMA 101/I.S.2/NAFS and the following:

Retain applicable subparagraphs below to suit products and Project.

1. PVC Resins:  [100 percent virgin] <Insert resin content> resin.

2. PVC Formulation:  High impact, low heat buildup, lead free, nonchalking, and color and UV stabilized.

First two options for wall thicknesses in subparagraph below are examples of wall thicknesses available in the U.S.  Third option is common in Europe and may be available in the U.S.

3. Extrusion Wall Thickness:  Not less than [0.060 inch (1.5 mm)] [0.090 inch (2.3 mm)] [0.125 inch (3.2 mm)] <Insert thickness>.

Multichamber designs are characteristic of best-quality vinyl windows with superior strength, acoustic performance, and energy efficiency.

4. Multichamber Extrusions:  Profile designed with [two chambers] [three chambers] [multichambers] <Insert number of chambers> between interior and exterior faces of the extrusions.

B. Vinyl Trim and Glazing Stops:  Material and finish to match frame members.

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

Generally retain subparagraph below.  Revise if exposed fasteners are permitted.

1. 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.

First paragraph below is adequate for most projects; structural calculations may be required on major projects.

D. 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.

E. Reinforcing Members:  Aluminum, or 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.

Delete first two paragraphs and associated subparagraphs below if vinyl windows are not weather stripped.  Otherwise, select appropriate method.

F. Compression-Type Weather Stripping:  Provide compressible weather stripping designed for permanently resilient sealing under bumper or wiper action, and for complete concealment when vinyl window is closed.

Retain one of three subparagraphs below.

1. Weather-Stripping Material:  Elastomeric cellular preformed gaskets complying with ASTM C 509.

2. Weather-Stripping Material:  Dense elastomeric gaskets complying with ASTM C 864.

3. Weather-Stripping Material:  Manufacturer's standard system and materials complying with AAMA/WDMA 101/I.S.2/NAFS.

Sliding-type weather stripping is primarily for double-hung or horizontal-sliding windows.  Delete first paragraph below if these types of units are not included or if full weather stripping is not desired.

G. 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.

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.

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

Insert requirements for nail fins; mullion covers; trim pieces such as brick molds, J-channels, and drywall returns; and head, jamb, and sill extenders available from some manufacturers.

2.3 WINDOW <Insert drawing designation>

Copy this Article for each type of window required and re-edit to suit product and Project.  Paragraph below may not be needed if window type is indicated by a basis-of-design product name or designation.

A. Window Type:  [Casement] [Double hung] [Fixed] [Horizontal sliding] [Projected awning] [Single hung] [Bay] [Bow] [Specialty product] [As indicated on Drawings] [As indicated on a schedule] <Insert window type>.

Retain option in paragraph below if requirements exceed minimums set by AAMA/WDMA 101/I.S.2/NAFS.

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

Retain one of six subparagraphs below if AAMA/WDMA 101/I.S.2/NAFS performance designation is the method selected for specifying windows and AAMA/WDMA minimum gateway performance or optional performance is acceptable.  Use this method by indicating AAMA/WDMA performance class and performance grade that suit most stringent structural, air-infiltration, and water-resistance performance requirements needed for Project, based on the largest window size for Project.  First grade value with each performance class is for minimum gateway performance.  Optional performance grades are examples only.  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.

This method makes architects responsible for determining, by themselves or with advice of a qualified professional engineer, not only the basic wind speed applicable to Project but also the specific positive and negative design pressures at corners and other areas of the building, using the analytical method in ASCE 7.

1. Performance Class and Grade:  R[15] [20] [25] <Insert grade>.

2. Performance Class and Grade:  LC[25] [30] [35] <Insert grade>.

3. Performance Class and Grade:  C[30] [35] [40] <Insert grade>.

4. Performance Class and Grade:  HC[40] [45] [50] <Insert grade>.

5. Performance Class and Grade:  AW[40] [45] [50] <Insert grade>.

6. Performance Class and Grade:  As indicated.

Consider retaining subparagraph below if test performance method is selected for specifying windows and designating a performance class does not conflict with basic wind speed and performance testing indicated.  Retaining this subparagraph is not required if test performance method is selected for specifying windows but it may be useful to establish a quality level and testing protocol per AAMA/WDMA 101/I.S.2/NAFS for windows.  For example, life-cycle testing is required by AAMA/WDMA 101/I.S.2/NAFS for operable AW class windows only.

7. Performance Class:  [R] [LC] [C] [HC] [AW].

AAMA/WDMA 101/I.S.2/NAFS does not require testing for condensation resistance.  Revise paragraph below to suit Project.  Window industry CRFs are typically between 45 and 75.  First option in paragraph is suitable for most of the U.S. at 25 percent relative humidity where outdoor design temperature is below 0 deg F (minus 18 deg C); second option is suitable for same relative humidity at minus 10 deg F (minus 23 deg C).  Third option is typical for best-quality vinyl windows.  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.

C. Condensation-Resistance Factor (CRF):  Provide vinyl windows tested for thermal performance according to AAMA 1503, showing a CRF of [45] [52] [65] <Insert value>.

AAMA/WDMA 101/I.S.2/NAFS does not require testing for thermal transmittance.  Revise paragraph and subparagraph below to comply with requirements of authorities having jurisdiction, or delete if not needed.  See the Evaluations in Division 08 Section "Windows." Select test option complying with energy code applicable to Project.

D. Thermal Transmittance:  Provide vinyl windows with a whole-window, U-factor maximum indicated at 15-mph (24-km/h) exterior wind velocity and winter condition temperatures when tested according to [AAMA 1503] [ASTM E 1423] [NFRC 100].

U-factors vary with glazing selection; window operation, e.g., casement or double hung; construction, e.g., unfinished, aluminum clad, or vinyl clad; and other variables.  Whole-fenestration-unit U-factors are greater than center-of-glass U-factors.  First, second, and fourth options in subparagraph below are recommended by the Efficient Window Collaborative for the northern, central, and southern zones of the U.S., respectively.  Third option is U-factor requirement per ASHRAE/IESNA 90.1-1999 for window-to-wall ratios of less than 0.2 for large buildings and 0.15 for small buildings.

1. U-Factor:  [0.35 Btu/sq. ft. x h x deg F (2.0 W/sq. m x K)] [0.40 Btu/sq. ft. x h x deg F (2.3 W/sq. m x K)] [0.43 Btu/sq. ft. x h x deg F (2.5 W/sq. m x K)] [0.60 Btu/sq. ft. x h x deg F (3.4 W/sq. m x K)] <Insert value appropriate to system of measure> or less.

AAMA/WDMA 101/I.S.2/NAFS does not require determining SHGC.  Delete paragraph below if not required by authorities having jurisdiction or if not needed.  SHGC requirements vary with regional location; glazing selection; window construction, e.g., frame depth; and other factors.  See the Evaluations in Division 08 Section "Windows." First option in paragraph is the maximum SHGC per IECC 2003 requirements for the area-weighted average SHGC of all fenestration installed in climates up to 3500 HDD (cooling climates).  Second and third options are recommended by the Efficient Window Collaborative for the northern and central zones of the U.S., respectively, for spaces where cooling is a concern.

E. Solar Heat-Gain Coefficient (SHGC):  Provide vinyl windows with a whole-window SHGC maximum of [0.40] [0.50] [0.55] <Insert value>, determined according to NFRC 200 procedures.

AAMA/WDMA 101/I.S.2/NAFS does not require testing for acoustical performance.  Delete paragraph below if not required.  STC ratings indicated in paragraph are examples only.  STC levels higher than 35 may require costly design modifications and special glazing.  Revise if windows tested according to ASTM E 90 and determined by ASTM E 1332 for Outside-Inside Transmission Class (OITC), or if windows tested according to ASTM E 1425 or AAMA 1801, are required.

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.

F. Sound Transmission Class (STC):  Provide glazed windows rated for not less than [26] [30] [35] <Insert rating> STC when tested for laboratory sound transmission loss according to ASTM E 90 and determined by ASTM E 413.

If AAMA/WDMA 101/I.S.2/NAFS performance designation is the method selected for specifying windows and AAMA/WDMA minimum gateway performance or optional performance is acceptable, usually delete remaining paragraphs and subparagraphs below.  Any of these paragraphs could be retained with performance designation indicated in the "AAMA/WDMA Performance Requirements" Paragraph and subparagraphs in this Article, if window performance exceeds AAMA/WDMA minimum gateway performance or optional performance.

Retain remaining paragraphs and subparagraphs if test performance method is selected for specifying windows; delete if they do not suit product and Project.

Retain 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 according to AAMA/WDMA 101/I.S.2/NAFS.  See Sections 5 and 8 and Table 9.1 in AAMA/WDMA 101/I.S.2/NAFS.

G. 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:  0.3 cfm/sq. ft. (5 cu. m/h x sq. m) of area at an inward test pressure of 1.57 lbf/sq. ft. (75 Pa).

Test pressure in subparagraph above is equivalent to 25-mph (40-km/h) wind speed and is typically used to test R, C, and LC performance classes; test pressure in first subparagraph below is equivalent to a 50-mph (80-km/h) wind speed and is typically used to test HC and AW performance classes.

2. Maximum Rate:  0.3 cfm/sq. ft. (5 cu. m/h x sq. m) of area at an inward test pressure of 6.24 lbf/sq. ft. (300 Pa).

3. Maximum Rate:  <Insert rate and test pressure.>

H. 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.

Retain first subparagraph below if performance equal to minimum for all other classes set by AAMA/WDMA 101/I.S.2/NAFS is required.  Retain second subparagraph if performance equal to minimum for AW class windows set by AAMA/WDMA 101/I.S.2/NAFS is required for Project.  Revise either subparagraph if AAMA/WDMA 101/I.S.2/NAFS limit for test pressure of 15 lbf/sq. ft. (720 Pa) does not suit Project.  Revising either subparagraph without verifying with manufacturers that they have tested to greater pressures risks requiring additional testing.

1. Test Pressure:  15 percent of positive design pressure, but not less than 2.86 lbf/sq. ft. (140 Pa) or more than 15 lbf/sq. ft. (720 Pa).

2. Test Pressure:  20 percent of positive design pressure, but not more than 15 lbf/sq. ft. (720 Pa).

3. Test Pressure:  <Insert percent and pressure.>

First option in paragraph below for performance grade indicated for forced-entry resistance is lowest recognized by ASTM F 588 and is mandatory if AAMA/WDMA 101/I.S.2/NAFS is the method selected for specifying window performance.  Select another performance grade in paragraph below to suit Project security objectives or requirements of authorities having jurisdiction, and verify availability with manufacturers.

I. Forced-Entry Resistance:  Comply with Performance Grade [10] [20] [30] [40] requirements when tested according to ASTM F 588.

Life-cycle testing is required by AAMA/WDMA 101/I.S.2/NAFS for AW class windows only, of all types except fixed windows.  Delete if life-cycle testing is not required to suit Project or is unavailable for product.

J. Life-Cycle Testing:  Test according to AAMA 910 and comply with AAMA/WDMA 101/I.S.2/NAFS.

Delete paragraph below if no operable windows.  Auxiliary tests below consist of a different combination of tests for each type of operable window.

K. Operating Force and Auxiliary (Durability) Tests:  Comply with AAMA/WDMA 101/I.S.2/NAFS for operating window types indicated.

2.4 GLAZING

A. Glass and Glazing Materials:  Refer to Division 08 Section "Glazing" for glass units and glazing requirements applicable to glazed vinyl window units.

Retain paragraph above to suit Project if Division 08 Section 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 below special requirements such as heat-strengthened glass and fully tempered glass.

B. Glass <Insert drawing designation>:  [Clear, insulating-glass units] [Clear, insulating-glass units, with low-E coating pyrolytic on second surface or sputtered on second or third surface,] [Clear, insulating-glass units, argon gas filled, with low-E coating pyrolytic on second surface or sputtered on second or third surface,] <Insert glass type, description, and performance requirements> 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.

C. Glazing System:  [Manufacturer's standard factory-glazing system that produces weathertight seal.] [Manufacturer's standard factory-glazing system that produces weathertight seal and complies with requirements for windborne-debris resistance.] [Manufacturer's standard factory-glazing system as indicated in Division 08 Section "Glazing."] <Insert glazing requirements.>

2.5 HARDWARE

Delete this Article if hardware specified in AAMA/WDMA 101/I.S.2/NAFS is acceptable.  If control over some items is required, retain or edit applicable paragraphs and subparagraphs below.

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

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 vinyl; designed to smoothly operate, tightly close, and securely lock vinyl windows, and sized to accommodate sash or ventilator weight and dimensions.  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.

B. Counterbalancing Mechanism:  Comply with AAMA 902.

Retain one option in subparagraph below or delete all if not critical.  See AAMA 902 and consult manufacturers for availability and suitability.

1. Sash-Balance Type:  Concealed, [tape-spring] [spiral-tube] [spring-loaded, block-and-tackle] <Insert description> type, of size and capacity to hold sash stationary at any open position.

Retain three paragraphs below for horizontal-sliding windows.  Retain one option in first paragraph or delete both options if not critical.

C. Sill Cap/Track:  [Extruded-aluminum track with natural anodized finish] [Rigid PVC or other weather-resistant plastic track with manufacturer's standard integral color], of thickness, dimensions, and profile indicated; designed to comply with performance requirements indicated and to drain to the exterior.

D. Locks and Latches:  Designed to allow unobstructed movement of the sash across adjacent sash in direction indicated and operated from the inside only.[ Provide custodial locks.]

E. Roller Assemblies:  Low-friction design.

Retain paragraph above for horizontal-sliding windows.  Retain paragraph below for awning windows with fixed screens and to suit product.

F. Push-Bar Operators:  Provide telescoping-type, push-bar operator designed to open and close ventilators with fixed screens.

Revise paragraph and subparagraph below for T-style or knob handle, if special ADA-style handle is required, or if crank handle must be removable for security or folded to prevent interfering with blinds and shades.  Verify availability of any special handle with manufacturers.

G. Gear-Type Rotary Operators:  Comply with AAMA 901 when tested according to ASTM E 405, Method A.

1. 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, retain above or below, or both, for casement windows.

H. 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.

1. Locking mechanism and handles for manual operation.

2. Friction Shoes:  Provide friction shoes of nylon or other nonabrasive, nonstaining, noncorrosive, durable material.

Select one option in paragraph below if limit devices are required on windows with operable sash or ventilators, or delete all if type is not critical.  Limit devices are designed to restrict ventilator opening and are desirable for high-rise applications where high winds or safety is important.

I. Limit Devices:  Provide [concealed friction adjustor, adjustable stay bar] [concealed support arms with adjustable, limited, hold-open] <Insert type> limit devices designed to restrict sash or ventilator opening.

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

Delete paragraph below if Project does not include manually operated windows more than 72 inches (1800 mm) above floor.

J. 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 (1500 mm) above floor; 1 pole operator and pole hanger per room that has operable windows more than 72 inches (1800 mm) above floor.

Add requirements for hardware options here if available and if manufacturer's standard hardware is not suited to Project.  See Division 08 Section "Aluminum Windows" for examples.

2.6 INSECT SCREENS

Delete this Article if insect screens are not needed.  Copy and revise Article if other types of screens, such as solar or protection screens, are required to suit Project.  Revise first paragraph below if screens are located both inside and outside of window sashes or ventilators; differentiate here, on Drawings, or in a window schedule.

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] [outside] of window and provide for each operable exterior sash or ventilator.

Retain subparagraph below for aluminum tubular frame screens complying with SMA 1004.  Coordinate class with U.I. (U.C.) dimensions of screen.  Options in subparagraph below are arranged from least to best performance according to the standard.  See SMA 1004 for requirements.

1. 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.

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,[ adjustable rollers,] and removable PVC spline/anchor concealing edge of frame.

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

Retain one "Finish" Subparagraph below.

2. Finish:  [Anodized aluminum] [Baked-on organic coating] <Insert finish> in manufacturer's standard color.

3. Finish:  [Anodized aluminum] [Baked-on organic coating] <Insert finish> in color selected by Architect from manufacturer's full range.

4. Finish:  Manufacturer's standard.

Retain one of two paragraphs and associated subparagraph below or insert another.  Glass-fiber mesh is standard with most manufacturers.  Usually retain first option in first paragraph for most locations.  Second option is suitable for areas plagued by small insects such as no-see-ums and is also suitable for use as a solar screen that blocks up to 65 percent of incident solar heat and glare.

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

Aquamarine in subparagraph below is available from Phifer Wire Products for 18-by-14 (1.1-by-1.4-mm) mesh only.

1. Mesh Color:  [Charcoal gray] [Silver gray] [Aquamarine] <Insert color>.

D. 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:  [Natural bright] [Charcoal gray] [Black] <Insert finish>.

Retain paragraph below for screened-window units with outward-opening sash or ventilators where wickets are necessary for sash or ventilator operation.

E. Wickets:  Provide [sliding] [or] [hinged] wickets, framed and trimmed for a tight fit and for durability during handling.

2.7 ACCESSORIES

Delete paragraph and subparagraphs in this Article if dividers are not required or if muntins (true divided lites) are used.  Revise to suit manufacturer's standard divider.

A. Dividers (False Muntins):  Provide dividers in designs indicated for each sash lite, [one per sash, removable from the exposed surface of interior lite of the sash] [two per sash, removable from the exposed surfaces of interior and exterior lites of the sash] [and] [one permanently located between glazing lites in the airspace].

1. Material:  [Extruded, rigid PVC] [Aluminum].

2. Design:  [Rectangular] [Diamond] <Insert design>.

3. Color:  [White] [Beige] <Insert color>.

2.8 FABRICATION

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

1. Welded [Frame] [and] [Sash/Ventilator] Corners:  Miter-cut and [fusion] [chemically] welded.

2. Mechanically Fastened [Frame] [and] [Sash/Ventilator] Corners:  [Double-butt coped and fastened with concealed screws] <Insert construction>.

B. Fabricate vinyl windows that are reglazable without dismantling sash or ventilator framing.

C. Weather Stripping:  Provide full-perimeter weather stripping for each operable sash and ventilator, unless otherwise indicated.

Revise subparagraph below for single- or triple-hung windows.  Delete if fully weather-stripped windows are required.

1. Double-Hung Windows:  Provide weather stripping only at horizontal rails of operable sash.

Delete paragraph below if mullions are not required for Project.

D. Mullions:  Provide mullions and cover plates as shown, compatible with 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.  Provide manufacturer's standard finish to match window units.

Delete paragraph below if subframes are not required for Project.  Describe separate sills or stools if desired.

E. Subframes:  Provide subframes with anchors for window units as shown, of profile and dimensions indicated but not less than 0.062-inch- (1.6-mm-) thick extruded aluminum.  Miter or cope corners, and weld and dress smooth with concealed mechanical joint fasteners.  Provide manufacturer's standard finish to match window units.  Provide subframes capable of withstanding design loads of window units.

Retain first paragraph below if windows are factory glazed.  Verify size limitations for factory glazing with manufacturers.

F. Factory-Glazed Fabrication:  Except for light sizes in excess of 100 united inches (2500 mm width plus length), glaze vinyl windows in the factory where practical and possible for applications indicated.  Comply with requirements in Division 08 Section "Glazing" and with AAMA/WDMA 101/I.S.2/NAFS.

G. Glazing Stops:  Provide nailed or snap-on glazing stops coordinated with Division 08 Section "Glazing" and glazing system indicated.  Provide glazing stops to match sash and ventilator frames.

H. Hardware:  Mount hardware through double walls of vinyl extrusions or provide corrosion-resistant steel reinforcement complying with requirements for reinforcing members, or do both.

Delete first paragraph and subparagraphs below if bow or bay window units are not required.  These units usually contain casement, double-hung, or fixed windows and fixed panels.

I. [Bow] [Bay] Windows:  Provide vinyl windows in configuration indicated.  Provide window frames, fixed and operating sash, operating hardware, and other trim and components necessary for a complete, secure, and weathertight installation, including the following:

1. Angled mullion posts with interior and exterior trim.

2. Angled interior and exterior extension and trim.

Revise first subparagraph below to suit Project.  Clear pine head and seat boards are optional features with some manufacturers.  Unless clear pine is specified, plywood will be supplied.

3. Clear pine head and seat boards.

4. Top and bottom plywood platforms.

5. Exterior head and sill casings and trim.

6. Support brackets.

J. Complete fabrication, assembly, finishing, hardware application, and other work in the factory to greatest extent possible.  Disassemble components only as necessary for shipment and installation.  Allow for scribing, trimming, and fitting at Project site.

2.9 VINYL FINISHES

Revise this Article if interior and exterior finishes differ.

A. Integral Finish and Color:  Uniform, solid, homogeneous [white] [beige] <Insert color> interior and exterior.

Options in paragraph below are "better" and "best" finishes for PVC as determined by AAMA.  AAMA/WDMA 101/I.S.2/NAFS requires finish complying with AAMA 615 for AW class windows.

B. Organic Pigmented Finish:  Manufacturer's standard finish, interior and exterior, complying with [AAMA 613] [AAMA 615] and paint manufacturer's written specifications for cleaning and painting.

1. Color:  [As indicated by manufacturer's designations] [Match Architect's sample] [As selected by Architect from manufacturer's full range].

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.

Delete first three subparagraphs below if not applicable; always retain fourth subparagraph.

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

2. 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 (76 mm) of opening.

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

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

Consider field tests for air and water leakage specified for significant projects and add requirements here.  See Part 3 "Field Quality Control" Article in Division 08 Section "Aluminum Windows" for guidance.

3.3 ADJUSTING, CLEANING, AND PROTECTION

A. Adjust operating sashes and ventilators, screens, hardware, 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 exposed surfaces immediately after installing windows.  Avoid damaging protective coatings and finishes.  Remove excess sealants, glazing materials, dirt, and other substances.

Delete first two paragraphs below if windows are not factory glazed.

C. 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.

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

E. 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 according to manufacturer's written recommendations.

END OF SECTION 085313
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