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SECTION 08 51 13   VINYL WINDOWS
PART 1     GENERAL

1.01
SUMMARY

A. Section Includes:
1. Impact Resistant Operating and Fixed Vinyl Window Units
a. Project-Out Casement Vinyl Windows.

2. Glass and Glazing for Vinyl Windows.
3. Wood Blocking, Shims, Anchors, Clips, and all accessories necessary for a complete installation furnished and installed.
4. All vinyl trim and closure pieces
5. Installation labor, tools, equipment, and services necessary for installation of Vinyl Windows.

B. Related Sections:
1. Section 07 62 00  Sheet Metal Flashing and Trim
2. Section 07 92 00  Joint Sealants

3. Section 08 32 16  Sliding Vinyl Doors and Frames
4. Section 08 41 13  Aluminum Entrances and Storefront
5. Section 08 80 00  Glazing
1.02
REFERENCES
A. American Architectural Manufacturers Association (AAMA):
1. 101 – “Voluntary Performance Specification for Windows, Skylights and Glass Doors”:  AAMA/WDMA/CSA 101/I.S.2/A440 “Standard/Specification for Windows, Doors and Unit Skylights”
2. 502 – “Voluntary Specification for Field Testing of Newly Installed Fenestration Products”
3. 615 – “Voluntary Specification, Performance Requirements and Test Procedures for Superior Performing Organic Coatings On Plastic Profiles”
4. 664 – “Voluntary Specifications for In-Process Quality Control- Requirements for Applicators of Synthetic Interior and Exterior Laminates to Substrates of:  Cellulosic Composite, Cellular Polyvinyl Chloride (PVC), Fiber Reinforced Thermoset, Finished Aluminum, Rigid and Reinforced Thermoplastic, and Wood.
5. 1503 – “Voluntary Test Method for Thermal Transmittance and Condensation Resistance of Windows, Doors and Glazed Wall Sections”

6. 2400 – “Voluntary Specification for Installation of Windows with a Mounting Flange in Stud Frame Construction”

B. American National Standards Institute (ANSI) Publications

1. Z97.1 – “Performance Specifications and Methods of Test for Safety Glazing Materials Used in Buildings”
C. ASTM International (ASTM) Publications:
1.   C518 – “Standard Test Method for Steady-State Thermal Transmission Properties by Means of the Heat Flow Meter Apparatus”
2. C1036 – “Standard Specifications for Flat Glass”
3. C1048 – “Standard Specifications for Heat-Treated Flat Glass – Kind HS, Kind FT Coated and Uncoated Glass”
4.   D3985 – “Standard Test Method for Oxygen Gas Transmission Rate Through Plastic Film and Sheeting Using a Coulometric Sensor”

5.   E90 – “Standard Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements”
6. E283 – “Standard Test Method for Determining the Rate of Air Leakage Through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen”
7.   E330 – “Standard Test Method for Structural Performance of Exterior Windows, Curtain Walls, and Doors by Uniform Static Air Pressure Difference”
8. E331 – “Standard Test Method for Water Penetration of Exterior Windows, Curtain Walls, and Doors by Uniform Static Air Pressure Difference”
9. E413 – “Classification for Rating Sound Insulation”
10. E547 – “Standard Test Method for Water Penetration of Exterior Windows, Skylights, Doors, and Curtain Walls by Cyclic Static Air Pressure Differential”
11. E774 – “Standard Specification for Sealed Insulating Glass Units”
12. E1886 – “Standard Test Method for Performance of Exterior Windows, Curtain Walls, Doors, and Impact Protective Systems Impacted by Missile(s) and Exposed to Cyclic Pressure Differentials” 

13. E1996 - “Standard Specification for Performance of Exterior Windows, Curtain Walls, Doors and Impact Protective Systems Impacted by Windborne Debris in Hurricanes”

14. F1249 – “Standard Test Method for Water Vapor Transmission Rate Through Plastic Film and Sheeting Using a Modulated Infrared Sensor”
D. National Glass Association (NGA): “GANA Glazing Manual”

E. Federal Specifications (FS) Publications: FS-RR-W-365A “Wire Fabric (Insect Screening)”
F. Insulating Glass Certification Council (IGCC)


G. National Fenestration Ratings Council (NFRC)
H. Screen Manufacturers Association (SMA) Publications:
1. 1004 “Specifications for Aluminum Tubular Frame Screens for Windows”
I.   U.S. Consumer Product Safety Commission (CPSC) Publications:

1. 16 CFR Part 1201 “Safety Standard for Architectural Glazing Materials”

1.03
SUBMITTALS

A. Submit “Letter of Conformance” in accordance with Section 01 33 00 (01330) – with the following supporting data:
1. Product data for each type of vinyl window specified, including standard construction details, dimensions of individual components, profiles, finishes, and accessories.
2. Shop drawings for each type of window specified, including ¼-inch scale wall elevations, typical unit elevations at ¾-inch scale details, full size details of typical composite members and the following:
a. Panning Details

b. Flashing and drainage details.

c. Mullion details, including reinforcement and stiffeners.

d. Joinery details.

3. Samples:  Provide a full-size or partial-size sample of window illustrating glazing system, quality of construction and finish.

4. Product certificates signed by the window manufacturer certifying that window units comply with specified performance requirements.

5. Submit certified independent laboratory test reports verifying compliance with all test requirements of 1.05 PERFORMANCE REQUIREMENTS as requested by Architect.

1.04
DEFINITIONS

A. Performance grade number, included as part of the AAMA/WDMA/CSA     101/I.S.2/A440 product designation code, is actual design pressure in pounds force per square foot used to determine structural test pressure and water test pressure.
1.05    PERFORMANCE REQUIREMENTS

A. Certify that windows have been tested in accordance with American
       Architectural Manufacturers Association (AAMA/WDMA) Specification 
        for Performance Class specified complying with the following performance 
       standards:

1. AAMA/WDMA/CSA 101/I.S.2/A440 Performance Requirements:  Provide vinyl windows of the performance class and grade indicated that comply with AAMA/WDMA/CSA 101/I.S.2/A440.

a. Performance Class:
P- CW


b. Performance Grade:  50
2. Structural Test Performance Requirements (ASTM E330):


a. Uniform Load Deflection Test:  No deflection of any unsupported span L of test unit in excess of L/175 at both a positive and negative load of 50 PSF.
b. Uniform Load Structural Test:  Unit to be tested at 75 PSF, both positive and negative, with no glass breakage; damage to make windows inoperable; or permanent deformation of any main frame or ventilating member in excess of 0.2% of its clear span.

3. Water Resistance (ASTM E331 and ASTM E547):
No uncontrolled water penetration at test pressure indicated.

a. Class P-CW-50:  7.50 PSF

4. Air Infiltration (ASTM E283):

a. Project-Out Casement Windows:  Maximum 0.30 CFM per sq./ft. of total exterior surface area, when tested at a static air pressure differential of 1.6 PSF minimum.
b. Fixed Windows:  Maximum 0.30 CFM per sq./ft. of total exterior surface area, when tested at a static air pressure differential of 1.6 PSF minimum.
B. Windborne Debris Resistance:

1. Windows shall be capable of resisting impact from windborne debris in accordance with ASTM E1886 and ASTM E1996.

2. Windows shall comply with Florida Building Code 2020 6.2.2.4 Wind Zone 4, Level D for small and large missile impact.

C. Project Wind Loads:
Please specify design wind pressure, both positive and negative required by the governing building code, as calculated from ANSI A58.1, or as determined by boundary layer wind tunnel testing.  Minimum for positive and negative pressure = 10.0 p.s.f.
1. The system shall be designed to withstand the following loads with respect to the plane of the wall:

a. Positive pressure of ___ p.s.f. at non-corner zones.

b. Negative pressure of ___ p.s.f. at non-corner zones.

c. Negative pressure of ___ p.s.f. at corner zones.

1.06
QUALITY ASSURANCE

A. All window units shall be manufactured by a single source.
1.  All windows in any one project must be by the same manufacturer and with comparable frame depth, profile, glazing bite, and installation requirements.  The manufacturer must provide a window system that can incorporate all window configurations used on the project.
2. Standards:  Requirements for vinyl windows, terminology and standard of performance, and fabrication workmanship are those specified and recommended in AAMA/WDMA/CSA 101/I.S.2/A440.
a. All window units shall be labeled as conforming to AAMA/WDMA/CSA 101/I.S.2/A440.  The label shall state the name of the manufacturer, the approved labeling agency, and the product designation as specified in Section 1.05 “PERFORMANCE REQUIREMENTS” above.

b. All testing shall be conducted using (AAMA/WDMA/CSA 101/I.S.2/A440) Gateway Performance minimum specified test sizes.  

1.07
DELIVERY, STORAGE AND HANDLING 

A. Transportation and Handling:  Transport products by methods to avoid product damage, deliver in undamaged condition in the manufacturer’s unopened containers or packaging.  Provide equipment and personnel to handle products by method to prevent soiling or damage.  Promptly inspect shipments to assure products comply with requirements, quantities are correct, and products are undamaged.

B. Storage and Protection:  Store products in accordance with manufacturer’s instructions, with seals and labels intact and legible.  Store sensitive products in weather-tight enclosures; maintain with temperature and humidity ranges required by manufacturer’s instruction.

1.08
 WARRANTIES

A. Vinyl Window Warranty

1. Products:  Submit a written warranty, executed by the window manufacturer, for the following:
A. Framing components:  A period of (5) years from the date of manufacture, against defective materials and workmanship, including substantial non-compliance with applicable specification requirements and industry standards, which results in premature failure of the windows or parts, outside of normal wear.

A. Insulating glass units:  A period of (10) years from the date of manufacture, against insulating glass seal failure unrelated to glass breakage.

A. In the event windows or components are found defective, manufacturer will repair or provide replacements without charge at manufacturer’s option.

A. Where applicable, materials which are applied to the face of insulating glass for the purpose of simulating division in glass openings (SDL’s) are warranted against detaching from the glass surface for a period of (5) years.

A. Finish:  Refer to Part 2, Section 2.06 “FINISHES” for warranty requirements.

A. Warranty for all components must be direct from the manufacturer (non- pass through) and non-prorated for the entire term.  Warranty must be assignable to the non-residential owner, and transferable to subsequent owners through its length.

A. Installation:  Submit a written warranty, executed by the window installer, for a period of (1) year from the date of substantial completion, against defective materials or workmanship, including substantial non-compliance with applicable specification requirements, which result in premature failure.

a. In the event installation of windows or components is found to be defective, installer will repair or provide replacements without charge at the installer’s option.

PART 2     PRODUCTS

2.01   MANUFACTURERS
A. Approved Manufacturers:
1. Quaker Window Products Company, Inc. (800) 347-0438

a. Impact Resistant Project-Out Casement Window: “V700 CA Series”
b. Impact Resistant Certification:  Current FPA Number Required
2. Substitutions: Only pre-approved products specified by the Architect will be acceptable.  Submit the following information with proper documentation as required for pre-bid substitution requests, and at least (10) working days prior to bid date.
a. Independent test reports certifying that proposed product is in accordance with, and meets all criteria specified in Section 1.05 “PERFORMANCE REQUIREMENTS”.
b. Drawing details of elevations and sections, and samples in accordance with, and as specified in Section 1.03 “SUBMITTALS”.

c. Copy of manufacturer’s warranty specified in accordance with, and as specified in Section 1.08 “WARRANTIES”.

d. Any additional information requested by the Architect. 
2.02 
MATERIALS

A. Vinyl Members:  
1. All extruded vinyl sections shall be of Polyvinyl (vinyl chloride) (uPVC).

2.03
MANUFACTURED UNITS
A. Principal window frame members and insert members shall be manufactured in accordance with AAMA/WDMA/CSA 101/I.S.2/A440.
B. Window frame depth shall be 3 1/4” minimum.

C. Glazing:  Refer to Section 2.05 “GLASS MATERIALS”.
D. Foam wrap shall be factory applied to the perimeter of window frames for insulation.

E. Window frames shall be designed to receive snap-on accessory components to exterior
2.04
COMPONENTS

A. All fasteners, tools, equipment, and other materials necessary for complete installation shall be furnished by the Contractor.
B. Thermoplastic or thermo-set plastic caps, housings, and other components to
      be injection-molded nylon, extruded PVC, or other suitable compounds.
C. Locking handles, cases, and strikes to be stainless steel, or other non- corrosive materials compatible with vinyl.
D. Hardware:

1. Hinging Hardware:

a. Hinges shall be 4-bar arm type in accordance with (AAMA 904-09) for Heavy Commercial and Architectural Grade Windows.  

b. Hinge bars shall be constructed of stainless steel, with solid brass shoes, and nylon bearing washers at all pivot points.  

c. Hinges shall include two friction adjusters each.   

d. All hinge components shall be concealed while window is in the closed position.
2. Locking Hardware:

a. Locks must hold securely up to 200 lbs. of force per lock for negative air pressure and forced entry resistance.

E. Insect Screens:  Provide interior mounted insect screen panel for each operable sash.

1. Screen Fabric:

a. 18 by 18 mesh of 0.012” fabric thickness, .008” yarn diameter.  Comply with FS L-S-125B(4.4.9), Scale 1.

b. Screen wire shall contain a durable hydrophobic coating which repels water and prevents dirt and debris from clinging to the screen.
2. Screen Frame:  Provide flexible phosphate enhanced spring steel framing material coated with an exterior grade, high performance PVC.

a. Screen frame shall be concealed inside screen track of window frame.
b. Screen frame shall be collapsible for removal and return to its original shape upon re-installation. 
F. Accessories:
Optional Item
1. Nailing fin: Shall be integral to the frame and consist of extruded vinyl as a manufacturer’s standard
2. Trim:  Manufacturer’s standard interior snap trims, type as shown on Drawings.

3. Mullions:  Provide mullions and cover plates as shown, matching 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.



Optional Item







4. Safety Device Stops:  For operable windows, provide stops to prevent opening greater than enter opening space measurement.  Stops shall be manufacturer’s standard for intended use and provided by the manufacturer.   

Optional Item
5. Muntins:
a. Simulated Divided Lite Muntins:
1) Composition shall include:

a) Exterior applied extruded Muntin of specified width, continuously adhered to surface of glass with a high performance acrylic adhesive system. 
b) Interior applied extruded Muntin of specified width, continuously adhered to surface of glass with a high performance acrylic adhesive system. 
2) Finish of Exterior and Interior applied muntin components shall comply with Section 2.06 “FINISHES”.

3) Finish color of Exterior and Interior applied muntins, and internal muntins shall match Window Frame.

2.05
GLASS MATERIALS:
Please select one of the [ item “A.”] glass types below which is in accordance with design.  The recommended Low-Emissivity (Low-E) coating options are listed below; however, if the design requires tinted glass, or another specific type of (Low-E), please choose the blank option and add pertinent information

A. Clear Float Glass:  ASTM C1036, Type 1 (transparent glass, flat), 


     Class 1 (clear), Quality q3 (glazing select) as manufactured by one of the 
     following:
1. Approved Manufacturers:

a. Cardinal Industries

b. Approved Substitution by Architect
A. Coated Low Emissivity Glass:  Type 1 (transparent glass, flat), Class 1 (clear), Quality q3 (glazing select), with coating type and performance characteristics complying with requirements specified below:

1. Low E Coating:  Surface #2 on insulating units

2. Approved Manufacturers:

a. “LoE2- 272”; Cardinal Industries
b. Approved Substitution by Architect

3. Whole Window U-Value shall be a maximum of 0.27.

4. Solar Heat Gain Coefficient shall be a maximum of 0.27.

A. Coated Low Emissivity Glass:  Type 1 (transparent glass, flat), Class 1 (clear), Quality q3 (glazing select), with coating type and performance characteristics complying with requirements specified below:

1. “LoE3-366”; Cardinal Industries

2. Approved Substitution by Architect.

3. Whole Window U-Value shall be a maximum of 0.26.

4. Solar Heat Gain Coefficient shall be a maximum of 0.18.

A. Coated Low Emissivity Glass:  Type 1 (transparent glass, flat), Class 1 (clear), Quality q3 (glazing select), with coating type and performance characteristics complying with requirements specified below:

1. Dual Low E Coating:  Insulating dual pane units.

a. Surface #2: “LoE3 -366”; Cardinal Industries
b. Surface #4: “i89”; Cardinal Industries
2. Approved Manufacturers:

a. Cardinal Industries

b. Approved Substitution by Architect.

3. Whole Window U-Value shall be a maximum of 0.23.

4. Solar Heat Gain Coefficient shall be a maximum of 0.17.

A. (Please specify if none of the above items are selected)
B. Tempered Glass:  Condition A (uncoated surfaces), Type 1
 

   
      (transparent glass, flat), Class 1 (clear), Quality q3, clear, fully tempered 

      safety glass (meet requirements of ANSI Z97.1).
1. All tempered glass shall conform to ASTM C1048, ANSI Z97.1, and CPSC 16 CFR Part 1201.  Tempered glass shall bear permanent monogram indicating tempered quality.  Fabrication marks on tempered glass shall be located to be concealed in completed installation.

C. Windows shall be glazed as follows:

1. Sound Transmission Class (STC) (ASTM E413):  Provide glazing required for conforming to overall STC ratings as specified for vinyl windows.


    For sound transmission class requirements, please consult Quaker
Window Products (800) 347-0438

D. Insulating Glass:  Manufacturer’s standard units that comply with specified quality standards and coatings.

1. Provide preassembled units consisting of organically sealed glass panes enclosing a hermetically sealed dehydrated air space and complying with ASTM E774 for performance classification indicated as well as with other requirements specified for glass characteristics, air space, sealing system, sealant, space material, and desiccants.
a. Total thickness:  1”

b. Unit Composition:

1) Outboard lite:  As required to meet ASTM E1886 and ASTM E1996 Windborne Debris Resistance.

2) Air Space:  Argon gas filled

3) Inboard lite:  Laminated as required to meet ASTM E1886 and ASTM E1996 Windborne Debris Resistance.
2. Exterior Pane of Glass:

a. Provide tempered glass where shown on Drawings and as required by local codes and ordinances.
3. Insulating Unit Sealing System: Insulating glass unit spacer system must include a secondary dual seal. This also applies to solid foam warm edge seal glass spacer systems.
2.06
FINISHES 
A. Finish of Vinyl Components:
1. Finish of Vinyl Windows and Frames:  Select one White, Sandstone

Optional exterior coatings:  select one “item no. 2” below
2. Special Exterior Paint Finish:

a. Reflective Organic Coating conforming to (AAMA 613, AAMA 614, or AAMA 615), Voluntary Specification, Performance Requirements and Test Procedures.

b. Paint shall be applied in three coats to all vinyl exterior frame and sash components after frame construction, as to avoid necessary touch-up painting of welded corners, and be baked on at a temperature of 120 to 130 degrees Fahrenheit. 

c. Welding, and subsequent touching up of pre-painted extrusions in any frame or sash component shall not be allowed.  

d. Finish Warranty Period:  10 years from date of manufacture.
e. Color Selection:  Please select a color
2. Acrylic Based Exterior Film Application:

a. Multi-Layered Laminate Film shall consist of the following heavy-metal -free composition:

1) Base film composed of colored acrylic (PMMA).

2) Two layers of transparent protective surface consisting of Polymethyl Methacrylate (PMMA) middle layer, and a Polyvinylidene Fluoride (PVDF) top layer

b. Laminate Film shall conform to (AAMA 664).

c. Non-acrylic based film products, or any film products containing PVC shall not be allowed.

d. Film Warranty Period:  20 years from date of manufacture consisting of a 10-year full replacement warranty with labor and materials included, and an additional 10-year prorated finish material only warranty.


e. Color Selection:  Please select a color
f. Exterior film shall cover all exposed exterior window frames and sash components.

2.07
FABRICATION
A. Fabricate windows allowing for minimum clearances and shim spacing around perimeter of assembly yet enabling installation.

B. Develop drainage holes with moisture pattern to th exterior.
C. Prepare components to receive anchor devices.  Fabricate anchorage items.
D. All joints of main frames and sashes shall be mitered and joined neatly and secured by the means of fusion welding.
PART 3      EXECUTION

3.01
 EXAMINATION

A.  Site Verification of Conditions:
1.  
Verify that building substrates permit installation of windows according to the manufacturer's instructions, approved shop drawings, calculations and contract documents.

2.  
Do not install windows until unsatisfactory conditions are corrected.

3.02
 INSTALLATION


A. Erection of Vinyl Windows 
1. Install windows with skilled tradesmen in exact accordance with approved Shop Drawings, Installation Instructions, Specifications, and in accordance with (AAMA 101/I.S.2/ A440).

2. Windows must be installed plumb, square, and level for proper weathering and operation.  Jambs must not be “sprung”, bowed, or warped during installation.


Optional Item
          B.   Field Tests

1.  Field testing procedure of installed windows shall be in accordance with AAMA 502.
2.  The test pressure used during the field test procedure shall be 2/3 of the rated test pressure of the test specimen in accordance with AAMA 502.  There shall be no optional variances over 2/3 used during testing.

3.   Initial field testing must be performed prior to no more than 5% of windows have been installed.  or specify
4.   All field-testing expenses shall be at the burden of specify  
3.02   ADJUSTING AND CLEANING
          A.     After completion of window installation, windows shall be inspected, 
adjusted, put into working order and left clean, free of labels, dirt, or other 
debris.  Protection from this point shall be the responsibility of the General 
Contractor.
END OF SECTION
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