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SECTION 08510 - STEEL 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 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

Adjust list below to suit Project.

1. [Light intermediate] [Standard intermediate] [Heavy intermediate] [Heavy custom] steel windows from hot-rolled sections.

2. Cold-formed, [welded] [mechanically fastened] steel windows.

B. Related Sections include the following:

1. Division 7 Section "Joint Sealants" for sealing perimeter joints between windows and adjacent materials.

Delete two subparagraphs below if glazing requirements are included in this Section.

2. Division 8 Section "Glazing" for glazing requirements for steel windows, including those specified to be factory glazed.

3. Division 8 Section "Security Glazing" for security glazing requirements for steel windows, including those specified to be factory glazed.

Delete first subparagraph below if windows are factory finished.

4. Division 9 Section "Painting" for field painting of factory prime-coated windows.

5. Division 16 Sections for electrical service and connections for motor operators or electrically activated release devices for fire-rated operable windows.

Retain paragraph below if alternates are specified in Division 1 Section for Work in this Section.

C. Alternates:  Refer to Division 1 Section "Alternates" for description of Work in this Section affected by alternates.

1.3 PERFORMANCE REQUIREMENTS

A. Structural Performance:  Provide steel windows capable of withstanding the effects of the following loads and stresses within limits and under conditions indicated:

Requirements under each set of performance criteria below are examples only.  Revise to suit Project.  Verify compliance with codes.  Wind-load testing has been published for cold-formed steel windows.  See Evaluations.

Uniform pressure indicated is a minimum pressure and is suitable only for 1- and 2-story buildings in areas with wind velocities no greater than 70-80 mph (113-129 km/h).  For high-rise buildings or buildings in areas subject to high winds, adjust test pressure upwards.  See ASCE 7 for wind speeds and corresponding positive wind-load pressures.

1. Wind Loads:  Determine loads based on the following minimum uniform design wind pressures as determined from [testing windows representative of those indicated for Project according to ASTM E 330] [or] [structural calculations]:

a. Uniform pressure of [30 lbf/sq. ft. (1436 Pa)] [60 lbf/sq. ft. (2873 Pa)] <Insert value>, acting inward or outward.

Delete subparagraph above or first subparagraph below.  If retaining below, indicate pressures on appropriate elevation Drawings.

b. Uniform pressure as indicated on Drawings.

c. Provide window framing that limits lateral deflection of glass edges to 1/175 of glass-edge length[ or 3/4 inch (19 mm), whichever is less,] at uniform design pressures.

B. Air Infiltration for Weather-Stripped Ventilators:  Not more than [0.37 cfm/ft. (0.18 L/s per m)] <Insert value> of ventilator crack length at an inward test pressure of [6.24 lbf/sq. ft. (298 Pa)] <Insert value> when tested according to ASTM E 283.

Retain paragraph above if window units with ventilators are weather-stripped; if not, retain paragraph below.

C. Air Infiltration for Non-Weather-Stripped Ventilators:  Not more than 1.0 cfm/ft. (0.47 L/s per m) of ventilator crack length at an inward test pressure of 1.56 lbf/sq. ft. (75 Pa), when tested according to ASTM E 283.

Non-weather-stripped ventilators are not tested for water penetration.

D. Water Penetration:  No leakage for 15 minutes when window is subjected to a rate of flow of 5 gal./h per sq. ft. (0.005 L/s) with a differential pressure across the window of [2.86 lbf/sq. ft. (137 Pa)] [6.24 lbf/sq. ft. (298 Pa)] when tested according to ASTM E 331.

E. Crack Tolerances:  Test each type and size of required window unit, with ventilators closed and locked, for compliance with the following tolerances:

Retain crack tolerances, which are based on SWI's "The Specifier's Guide to Steel Windows," in subparagraphs below for steel casement and projected window units without weather stripping.

Delete subparagraph below if no casement windows.

1. Casement Windows:  It shall not be possible to freely insert a steel feeler gage 2 inches (51 mm) wide by 0.020 inch (0.5 mm) thick between more than 40 percent of the inside metal-to-metal contacts between frames and ventilators without forcing.

Delete subparagraph below if no projected windows.

2. Projected Windows:  It shall not be possible to freely insert a steel feeler gage 2 inches (51 mm) wide by 0.031 inch (0.8 mm) thick between the inside metal-to-metal contacts between frames and ventilators without forcing, or to freely insert a steel feeler gage 2 inches (51 mm) wide by 0.020 inch (0.5 mm) thick between more than 40 percent of such contacts between frames and ventilators without forcing.

Retain paragraph below if forced-entry resistance is a Project requirement.  Grade 10 is lowest level of measured performance.

F. Forced-Entry Resistance:  Comply with Performance Grade [10] <Insert grade> requirements when tested according to ASTM F 588.

Retain both paragraphs below for projects with thermal performance requirements.  Test data are not available from all manufacturers.  Some codes require this information as part of the energy evaluation process to determine compliance of fenestration with energy-efficiency requirements.

G. Condensation-Resistance Factor:  Provide steel windows tested for thermal performance according to AAMA 1504 showing a CRF of [36] [40] <Insert value>.

H. Thermal Transmittance:  Provide steel windows with a maximum whole-window U-factor according to ASTM C 236 and AAMA 1503 of [0.49] <Insert value> Btu/sq. ft. x h x deg F [2.8] <Insert value> W/sq. m x K.

1.4 SUBMITTALS

A. Product Data:  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for steel windows.

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

Retain applicable subparagraphs below.

1. Layout and installation details, including anchors.

2. Elevations of continuous work at 1/4 inch = 1 foot (1:50) scale and typical window unit elevations at 3/4 inch = 1 foot (1:20) scale.

3. Full-size section details of typical composite members, including reinforcement.

4. Hardware, including operators.

5. Accessories.

6. Glazing details.

Retain subparagraph below if products are required to withstand specific design loads and design responsibilities have been delegated to Contractor or if structural data are required as another way to verify product's compliance with performance requirements.  Professional engineer qualifications are specified in Division 1 Section "Quality Requirements."

7. 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.

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

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

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

D. Samples for Verification:  For each type of steel window required, prepared on Samples of size indicated below.

1. Main Framing Member:  12-inch- (300-mm-) long, full-sized sections, with glazing stop and weather stripping.

Delete subparagraph below for most applications using standard units, particularly where the Specification is proprietary and qualities are known.

2. Architect reserves the right to require additional Samples that show fabrication techniques, workmanship, and design of hardware and accessories.

Retain first paragraph below if Contractor is responsible for field quality-control testing.

E. Field quality-control test reports.

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for steel window manufacturer's standard products to determine compliance with performance requirements.

G. Maintenance Data:  For [operable window sash] [operable hardware] [operable fire-rated window hardware] [and] [finishes] to include in maintenance manuals.

H. Warranties:  Special warranty specified in this Section.

1.5 QUALITY ASSURANCE

Delete paragraph below for small or uncomplicated projects.  Retain for large or complicated projects where qualified installers are needed to ensure a successful installation.

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

Retain first paragraph below if Contractor or manufacturer selects testing agency.

B. Testing Agency Qualifications:  An independent agency, acceptable to authorities having jurisdiction, with the experience and capability to conduct the testing indicated, as documented according to ASTM E 548.

C. SWI Publication:  Comply with applicable requirements in SWI's "The Specifier's Guide to Steel Windows" except where more stringent requirements are indicated.

Delete first paragraph and subparagraphs below if no fire-protection-rated units are required.  Fire-rated windows are required to be glazed with 6-mm-thick wire glass and to have automatic closing devices; they are of limited sizes.

D. Fire-Test-Response Characteristics:  Assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire-protection ratings indicated, based on testing according to the test method indicated.

Revise subparagraph below if only assemblies tested by one or more specifically named testing and inspecting agencies are acceptable.  Indicate rating, testing agency, and testing agency's design designation on Drawings.

1. Positive-Pressure Test:  [ASTM E 2010] [NFPA 257, conducted so that within the first 10 minutes of test, furnace pressure is adjusted to place at least two-thirds of the test specimen above the neutral-pressure plane and to maintain this plane for the balance of test].

Retain subparagraph above or first subparagraph below.  Verify which test method is required by authorities having jurisdiction.

2. Neutral-Pressure Test:  UL 9.

3. Fire-Protection Ratings:  Indicated by design designations from UL's "Fire Resistance Directory" or from the listings of another testing and inspecting agency.

4. Provide steel windows labeled with appropriate markings of applicable testing and inspecting agency.

E. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

Delete paragraph and subparagraphs 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.

F. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects.

Delete subparagraphs below if mockups are only for establishing appearance factors.

1. Approval of mockups is also for other material and construction qualities specifically approved by Architect in writing.

2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless such deviations are specifically approved by Architect in writing.

Retain subparagraph below if mockups are erected as part of building rather than separately and the intention is to make an exception to the default requirement in Division 1 Section "Quality Requirements" for demolishing and removing mockups when directed, unless otherwise indicated.

3. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

1.6 PROJECT CONDITIONS

A. Field Measurements:  Verify steel 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 steel windows without field measurements.  Coordinate wall construction to ensure that actual opening dimensions correspond to established dimensions.

1.7 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 1 Section "Product Requirements."

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of steel 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.

c. Water leakage or air infiltration.

d. Faulty operation of operable sash and hardware.

e. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

f. Insulating-glass failure.

Verify available warranties for units and components and insert number below.

2. Warranty Period:  [One] [Two] [Three] <Insert number> year(s) from date of Substantial Completion.

3. Warranty Period for Metal Finishes:  [Five] [10] [15] <Insert number> years from date of Substantial Completion.

4. Warranty Period for Glass:  [Five] [10] <Insert number> years from date of Substantial Completion.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.

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:

Retain above for nonproprietary or below for semiproprietary specification.  Refer to Division 1 Section "Product Requirements."

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

Most manufacturers listed below produce one or more of the types and grades of steel windows included in this Section but not necessarily a complete line.  See Evaluations.

1. Hot-Rolled Steel Windows:

a. A & S Window Associates, Inc.

b. William Bayley Company (The).

c. Bliss-Nor Am Windows & Doors.

d. Crittall Windows North America; Fox Steel Co. (The).

e. Hope's Windows, Inc.

f. Torrance Steel Window Co., Inc.

g. <Insert manufacturer's name.>

2. Cold-Formed Steel Windows:

a. DV Fyre-Tec, Inc.

b. Optimum Window Manufacturing Corp.

c. <Insert manufacturer's name.>

Revise the following articles specifying the different types of steel windows to suit Project.  Retain requirements in Part 1 and in other Part 2 articles that reference performance requirements and steel window standards, but do not duplicate requirements.

2.2 MATERIALS

Delete items in this Article that are not needed for fabrication or installation of selected units.

A. Hot-Rolled Steel Window Members:  Provide frame and ventilator members formed from hot-rolled, new billet steel sections.  For combined weight of frame and ventilator members and front-to-back depth of frame or ventilator members, comply with the following requirements:

Four subparagraphs and associated subparagraphs below specify SWI's requirements for hot-rolled steel window grades normally used in commercial construction.  Select the required grades; if only one grade is required, consider incorporating requirements in paragraph above.

1. Light Intermediate Windows:  Not less than 2.0 lb/ft. (2.98 kg/m) in combined weight, and not less than 1 inch (25.4 mm) deep.

2. Standard Intermediate Windows:  Not less than 3.0 lb/ft. (4.46 kg/m) in combined weight, and not less than 1-1/4 inches (32 mm) deep.

3. Heavy Intermediate Windows:  Not less than 3.5 lb/ft. (5.21 kg/m) in combined weight, and not less than 1-5/16 inches (33.34 mm) deep.

4. Heavy Custom Windows:  Not less than 4.2 lb/ft. (6.25 kg/m) in combined weight, and not less than 1-1/2 inches (38.1 mm) deep.

a. Dimensions of Projected Frame and Ventilator Members:  Nominally 1/8 inch (3 mm) thick by 1-3/8 inches (35 mm) deep, except members nominally 1-1/4 inches (32 mm) deep may be used provided corners are welded and ground.

b. Applied Weather Stripping:  Where indicated, shall be [0.074-inch (1.9-mm)] [0.060-inch (1.5-mm)] minimum thickness.

First paragraph and subparagraph below specify SWI's weight and depth requirements for cold-formed steel windows.

B. Cold-Formed Steel Window Members:  Provide frame and ventilator members mechanically formed from metallic-coated, low-carbon, cold-rolled steel sheet complying with ASTM A 653.  For combined weight of frame and ventilator members and front-to-back depth of frame or ventilator members, comply with the following requirements:

1. Commercial and Industrial Windows:  Not less than 2.75 lb/ft. (4.09 kg/m) in combined weight, and not less than 1-1/4 inches (32 mm) deep.

C. Trim members, screen frames, retainers for weather stripping, flashing, and similar items shall be [extruded aluminum] [formed sheet aluminum] [stainless steel] [formed steel] [manufacturer's standard].
Select either stainless steel or formed steel glazing bead option from first paragraph below for fire-protection-rated windows.

D. Glazing beads shall be [extruded aluminum] [formed sheet aluminum] [stainless steel] [formed steel] [manufacturer's standard].
E. Fasteners:  Provide fasteners of bronze, brass, stainless steel, or other metal, that are warranted by manufacturer to be noncorrosive and compatible with trim, hardware, anchors, and other components of steel windows.

Delete subparagraph below if use of exposed fasteners is not permitted.

1. Exposed Fasteners:  If exposed fasteners are used, provide Phillips flat-head machined screws that match finish of member or hardware being fastened, as appropriate.

Paragraph below is adequate for most projects; however, structural calculations may be required on some projects to verify strength.

F. Anchors, Clips, and Window Accessories:  Provide units of stainless steel, hot-dip zinc-coated steel, bronze, brass, or iron complying with ASTM A 123.  Provide units with sufficient strength to withstand design pressure indicated.

Delete first paragraph and subparagraphs below if windows are not weather-stripped.

G. Compression-Type Weather Stripping:  Provide compressible weather stripping designed for permanently resilient sealing under bumper or wiper action and to be completely concealed when steel window is closed.

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 material.

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

2.3 GLAZING

A. Glass and Glazing Materials:  Refer to Division 8 Section "Glazing" for glass units and glazing requirements for steel windows.

Delete paragraph above or below.

B. Glass:  [Uncoated clear float] [Uncoated tinted float] [Coated clear float] [Coated tinted float] [Uncoated insulating] [Low-E insulating] [Reflective insulating] [Reflective and low-E insulating] glass complying with Division 8 Section "Glazing."

For fire-rated window assemblies, use wired glass or fire-protection-rated glazing product.

C. Glazing Product for Fire-Protection-Rated Windows:  [Wired glass] [Fire-protection-rated glazing product] complying with Division 8 Section "Glazing."

1. Glazing System:  [Manufacturer's standard factory-glazing system that produces weathertight seal and] [Window members prepared for field-glazing system] that complies with applicable glazing method specified in Division 8 Section "Glazing."

2.4 HARDWARE

Select "solid bronze" option in paragraph below for very high quality Project.

A. General:  Provide manufacturer's standard [nonremovable], [solid bronze] [malleable iron] [die-cast metal] hardware, with operating components of stainless steel, carbon steel complying with AAMA 907, brass, bronze, or other corrosion-resistant material designed to operate smoothly, to close tightly, and to lock steel window ventilators securely.  Provide hardware of sufficient strength to accommodate size and weight of ventilator for which it is intended.

Retain first paragraph below with awning, casement, and projected windows.  Special egress-type, four-bar friction hinges are also available for casement windows where windows are used for emergency egress.

B. Hinges:  Four-bar friction hinges complying with AAMA 904.1.

C. Friction Shoes:  Adjustable friction shoes of bronze, brass, nylon, or other nonabrasive, nonstaining, noncorrosive, durable material.

D. Pivots:  Drop-forged steel pivot leaves with brass pins.

Select one of two paragraphs below if limit devices are required on casement or awning windows.  These are optional items designed to restrict ventilator opening and are desirable for high-rise applications where high winds and safety are important considerations.

E. Limit Device:  Concealed, friction adjustor/stay-bar limit device designed to restrict ventilator opening.

F. Limit Device:  Concealed support arms with adjustable, limited hold-open device designed to restrict ventilator opening.

Delete paragraph and subparagraph below if manual operation of awning and casement windows is required.

G. Gear-Type Rotary Operators:  Comply with ASTM E 405, Method A.

1. Operator shall operate all ventilators simultaneously, securely closing them at both jambs without use of additional manually controlled locking devices.

Delete paragraph below if group operation is not required.  Group operation is required for inaccessible windows but does not apply to horizontal-sliding and double- and single-hung windows.

H. Group Operating System:  Provide operation system of type and in groups as shown.  Coordinate operator design with window fabrication and hardware selection to ensure smooth, durable operation.

Generally select one operating system from two subparagraphs and associated subparagraphs below.  These operators are used with awning and continuous top-hinged window types.  Consult manufacturers for use with other window types.

1. Torsion-type, rack-and-pinion operating system, with steel pipe torsion shaft and factory-sealed, oil-encased gear box.  Provide system with rack-and-pinion sets and operating arms.  Provide standard fittings and accessories for operation indicated.  Space support bearings at 10 feet (3 m) o.c. maximum.

a. Space operating arms not more than 60 inches (1520 mm) o.c.

b. Provide one operating arm for each operating vent.

2. Tension-type, horizontal movement operating system, with steel rod or cable transmission lines operating in conduit between ventilator operators, factory-sealed lubricated rotary thrust unit, and toggle-type operator arms.  Provide standard fittings and accessories for operation indicated.  Provide support bracket at each operator, at bends, and not more than 10 feet (3 m) o.c. elsewhere.

a. Space operating arms not more than 10 feet (3 m) o.c. along each continuous unit.

b. Provide one operating arm for each operating vent.

Select one control unit from three subparagraphs below.  If more than one type is required, indicate location of each on Drawings.

3. Manual Control Unit:  Vertical-shaft-type manual control unit to operate windows from stations as indicated.  Provide crank operator and a removable crank, with oil-enclosed miter gear box, located 44 inches (1118 mm) above the floor.

4. Manual Control Unit:  Endless-chain-type manual control unit to operate windows from stations as indicated.  Rig chain over a cast-iron drive sheave at the operator unit, with idlers as needed for proper operation.  Extend chain to hang 24 inches (600 mm) above the floor.

Incorporate power rating and other data in subparagraph below or indicate rating on Drawings.  Consult manufacturer for motor size and type.

5. Power-Driven Control Unit:  Provide a fully enclosed electric motor of power rating indicated, with a gear or belt unit located at the operator unit.  Provide unit equipped for reversible operation, with limit switches and push-button control stations located as indicated.  See Division 16 Sections for current characteristics and power connection and wiring requirements.

Delete paragraph and subparagraphs below if no casement windows.

I. Casement Windows:  Provide the following operating hardware:

Rotary-type operators in subparagraph below may be used with or without screens.

1. Operating Device:  Gear-type rotary operator located on the jamb at the sill.

Lever handle latch in subparagraph below should not be used on manually operated outward-swinging casement windows equipped with insect screens if screen does not also contain a wicket for operation.

2. Operating Device:  Combination lever handle and cam-type latch.

Select hinge type from four subparagraphs below; delete others.  First three hinges are suitable for use with either manual or gear-type rotary operation.

3. Hinges:  Concealed, four-bar friction hinges with adjustable slide shoes (two per ventilator).

4. Hinges:  Heavy duty, three-knuckle butt hinges with nylon bushings (two per ventilator).

Retain subparagraph below if ventilators are intended for emergency-egress use.  If only certain ventilators are intended for egress, show locations on Drawings.  Revise subparagraph if heavy-duty hinges are required.

5. Hinges:  Provide standard-duty, concealed, four-bar friction egress hinges with adjustable slide shoes (two per ventilator) where indicated.  Provide hinge designed to achieve 90-degree ventilator opening.

Hinge type below is suitable for use only with rotary operators.

6. Hinges:  Extension hinges or pivots, nonfriction type (two per ventilator).

Retain subparagraph below with any hinges selected above.

a. Provide ventilator operation that provides access for cleaning.

Revise subparagraph below if ventilator size requires two or more locks.

7. Lock:  Lift-type, cam-action lock.

Retain limit device below unless window units will be operated only for cleaning.

8. Limit Device:  Stay bar with an adjustable hold-open device.

Delete paragraph and subparagraphs below if no projected windows, which include awning windows that project out and hopper windows that project in.

J. Projected Windows:  Provide the following operating hardware:

Delete subparagraph below if not required.  Operating device is necessary for screened ventilators that project out unless the screen contains a wicket for access to the operator.

1. Operating Device:  [Gear-type rotary] [Push-bar-type] [, underscreen] ventilator operator located at the sill.

Select one of three hinges below.  Consider adding a requirement for limit stops to prevent projection beyond wall surfaces where desirable.

2. Hinges:  Concealed, four-bar friction hinges with adjustable slide shoes (two per ventilator).

3. Hinges:  Balance arms with adjustable, nonabrasive friction pivots (two per ventilator).

4. Hinges:  Balance arms with adjustable, nonabrasive friction shoes (two per ventilator).

a. Provide ventilator operation that permits cleaning of the outside glass face from the interior.

b. Provide jamb-mounted sliding brass friction shoes with screw adjusters.

Retain one of four sash locks below.  Revise text if necessary to provide for 2 locks on units more than 42 inches (1066 mm) wide.

5. Sash Lock:  Cam-action, sweep lock handle with surface-mounted strike.

6. Sash Lock:  Key-operated security lock and keeper.

Retain one of two sash locks below for window units with ventilators more than 72 inches (1830 mm) above the floor.

7. Sash Lock:  Pole-operated, spring catch lock.

8. Sash Lock:  Pole-operated, cam-action, sweep lock handle and keeper.

Delete paragraph and subparagraphs below if no double- and single-hung windows.

K. [Double] [Single]-Hung Windows:  Provide the following operating hardware:

1. Sash Balances:  Two per sash.

Retain subparagraph above or subparagraph and associated subparagraph below; verify availability with manufacturer.

2. Counterbalance and Pulley:  Two per sash to operate ventilators in unison with stainless-steel-cable sash cord.

a. Single-Hung Upper Sash Retainer:  Manufacturer's standard.

Retain first subparagraph below for fire-rated steel windows; verify components with manufacturer and coordinate use of electrical devices with other Division 16 Sections.  Double-hung sash and counterbalance and pulley cannot be used with fire-rated steel windows.  Electrically operated, resettable thermal link is a substitute device for a fusible link and is not offered by all manufacturers.  If retaining, coordinate with Division 16 Sections for connections to electrical, smoke, and fire alarm systems.

3. Self-Closing Device for Single-Hung, Fire-Rated Windows:  [Fusible link] [Electrically operated, resettable thermal link, labeled and tested per UL 33].

4. Handle(s):  Applied sash [lift] [pull-down] handle; [one] [two] per sash.

5. Sash Lock:  Cam-action sweep lock and keeper on meeting rail; [one] [two] per sash.

Delete paragraph and subparagraphs below if no pivoting windows.

L. Pivoting Windows:  Provide the following operating hardware:

1. Pivot Assembly:  Manganese-bronze pivot assembly designed for [center] [off-center] axis pivoting.

2. Lock:  Internal, key-operated, limited-access locks; [one] [two] <Insert number> per jamb.

a. Bronze safety drop bolts.

b. Bronze cam fasteners.

3. Limit device.

Delete paragraph and subparagraphs below if no horizontal-sliding windows.

M. Horizontal-Sliding Windows:  Provide the following operating hardware:

1. Sash Rollers:  Steel, lubricated ball-bearing rollers.

2. Sash Lock:  Manufacturer's standard latch.

3. Limit Device:  Manufacturer's standard.

4. Pull Handle:  Manufacturer's standard.

Resettable bimetal link in lieu of a fusible link is available that can be activated by smoke and heat alarms.  Verify application with manufacturer.

5. Automatic Closer for Fire-Rated Steel Sash:  Heat[ and electrically] activated spring-driven closer.

2.5 INSECT SCREENS

Delete this Article if no insect screens.

A. Insect Screens:  Provide insect screens for each operable exterior ventilator.  Locate screens on the inside or the outside of the ventilator, depending on window type.  Design windows and hardware to accommodate screens in a tight-fitting removable arrangement with a minimum of exposed fasteners and latches.

Retain subparagraph below for screened windows with outward opening ventilators where wickets are necessary for ventilator operation.

1. Wickets:  Sliding or hinged type, framed and trimmed for a tight fit and durability during handling.

Retain one "Screen Frames" Subparagraph and associated subparagraph below.

2. Screen Frames:  Fabricate frames of tubular-shaped, extruded- or formed-aluminum members of 0.040-inch (1.0-mm) minimum wall thickness, with mitered or coped joints and concealed mechanical fasteners.  Finish frames in manufacturer's standard, color anodized finish as selected by Architect.

3. Screen Frames:  Fabricate frames of tubular-shaped, nonmagnetic stainless-steel members of 0.020-inch (0.5-mm) minimum wall thickness, with mitered or coped joints and concealed mechanical fasteners.

a. Finish:  [No. 2B bright mill finish] [Match steel window finish] <Insert finish>.

Screen frame below is suitable for interior use only.

4. Screen Frames:  Fabricate frames of tubular-shaped, steel sheet members of 0.032-inch (0.8-mm) minimum wall thickness, with mitered or coped joints and concealed mechanical fasteners.  Finish the frames to match window units.

Retain subparagraph below with any "Screen Frames" Subparagraph selected above.

a. Provide removable PVC spline-anchor to conceal the edge of the screen frame.

For wire-fabric insect screen, select one of two paragraphs below or insert another, such as bronze wire.  Retain first paragraph only if availability is confirmed with at least one manufacturer.  Coordinate with "Materials" Article.

B. Aluminum Wire-Fabric Insect Screen:  Provide [18-by-18 (1.1-by-1.1-mm)] [18-by-16 (1.1-by-1.3-mm)] [18-by-14 (1.1-by-1.5-mm)] mesh of 0.013-inch- (0.3-mm-) diameter, coated aluminum wire.

1. Wire-Fabric Finish:  [Natural bright] [Charcoal gray] [Black].

C. Stainless-Steel Wire-Fabric Insect Screen:  Provide [18-by-18 (1.1-by-1.1-mm)] [18-by-16 (1.1-by-1.3-mm)] mesh of 0.009-inch- (0.2-mm-) diameter, stainless-steel wire, Type 304 or 316.

Retain first paragraph and subparagraphs below for louvered-fabric insect screen.

D. Solar-Screening Mesh-Fabric Insect Screen:  Formed from enameled-bronze strips and wires woven to form approximately [17 spaces/vertical inch (6.7 spaces/vertical cm)] [23 spaces/vertical inch (9 spaces/vertical cm)].

1. Free Airflow:  [80] [72] percent free airflow.

2. Openness:  [50] [35] percent horizontal vision with blades set approximately 17 degrees off the horizontal to exclude the sun at elevations higher than 40 degrees.

E. Glass-Fiber-Mesh Insect Screen:  Provide [18 by 18 (1.1 by 1.1 mm)] [18 by 16 (1.1 by 1.3 mm)] mesh of plastic-coated glass-fiber threads, woven and fused to form a fabric mesh that is resistant to corrosion, shrinkage, stretch, impact damage, and weather deterioration.  Comply with ASTM D 3656.

2.6 ACCESSORIES

Delete items in this Article that are not required.  Coordinate those retained with provisions contained in "Materials" Article.

A. General:  Provide manufacturer's standard accessories that comply with indicated standards.

B. Window Cleaner's Anchor Bolts:  Provide window cleaner's bolts of standard design, complying with requirements of authorities having jurisdiction.  Fabricate bolts of nonmagnetic stainless steel or bronze.

1. Reinforce window units or mullions to receive bolts, and provide additional anchorage of units at locations of bolts.

C. Pole Operators:  Provide one pole operator and pole hanger for every room that has operable windows more than 72 inches (1830 mm) above the floor.  Fabricate pole of tubular anodized aluminum with a rubber cap at the lower end and standard push-pull hook to match hardware design at top end.  Provide sufficient length for window operation without reaching more than 60 inches (1520 mm) above the floor.

2.7 FABRICATION

A. General:  Fabricate steel windows of type and in sizes indicated to comply with SWI standards.  Include a complete system for assembly of components and anchorage of window units.

1. Provide units that are reglazable without dismantling ventilator framing.

2. Prepare window ventilators for [glazing] [preglazing at the factory].

B. Window Types:  Provide the following types of steel windows:

1. Fixed windows.

2. Casement windows.

3. Projected windows.

Pivoting windows are available in hot-rolled sections only.

4. Pivoting windows.

5. [Double] [Single]-hung windows.

Horizontal-sliding windows are available in cold-formed steel only.

6. Horizontal sliding windows.

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

D. Provide water-shed members above [side-hinged] [horizontal-sliding] ventilators.

E. Subframes and operable ventilators:  Formed of [hot-rolled] [cold-formed] steel of profile indicated.  Miter or cope corners, and [mechanically fasten and seal joints] [weld and dress joints smooth].

Delete subparagraph below for mechanically anchored, cold-formed steel windows.

1. Repair galvanized coating damaged by fabrication, according to ASTM A 780.

Delete paragraph below if no mullions.

F. Provide mullions and cover plates formed of [hot-rolled] [cold-formed] steel matching window units, with anchors for support to structure and for installation of window units.  Provide mullions of profile indicated.  Allow for erection tolerances and provide for movement of window units due to thermal expansion and building deflections.

Delete three paragraphs below if no glazing beads.  Steel windows are sometimes glazed with compound and without beads for small lite sizes.

G. Glazing Beads:  Provide [screw-applied] [snap-on] glazing beads; coordinate with glass selection and glazing system as indicated.  Finish glazing beads to match window units if fabricated of steel; otherwise, provide manufacturer's standard finish.

Delete paragraph below if cold-formed steel windows are not compound glazed.

H. Glazing Clips:  Where face glazing (without glazing beads) is indicated, furnish glazing clips for concealment in glazing compound.

Delete paragraph below if no preglazing.

I. Preglazed Fabrication:  Preglaze window units at the factory where possible and practical for applications indicated.  Refer to Division 8 Section "Glazing" for glass units and glazing requirements.

2.8 GALVANIZED STEEL FINISHES

Retain paragraph below if hot-rolled windows will have a galvanized finish for corrosion resistance, or for galvanized units with or without shop prime coat for painting at Project site.

A. Galvanized Hot-Rolled Windows:  After fabrication, provide treatment consisting of chemical cleaning complying with SSPC-SP 1, pickling complying with SSPC-SP 8, and hot-dip galvanizing complying with ASTM A 123.

Retain subparagraph below unless zinc coating is desired as final finish.

1. After galvanizing, provide a 1.0-mil (0.03-mm) dry film thickness, shop-applied finish consisting of a hot-phosphate solution treatment followed by a chromic-acid rinse, drying and a special dip-metal primer coating, and oven drying for 30 minutes at 300 deg F (150 deg C).

2.9 STEEL FINISHES

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

Most manufacturers of steel windows use zinc or iron-phosphate pretreatment system in first paragraph below.  Cold-formed, mechanically fastened or welded steel windows are assembled from pregalvanized sheet stock, which is cold formed into sections that are then cut to length for size and design of window.

B. Surface Preparation:  Clean surfaces of dirt, oil, grease, scale, and other contaminants; follow with a [zinc] [iron]-phosphate pretreatment applied according to window manufacturer's written recommendations.

C. Shop Prime Coat Finish:  After fabrication, provide manufacturer's standard epoxy prime coat of [1.0-mil (0.03-mm)] <Insert thickness> dry film thickness, and oven dry for 30 minutes at 300 deg F (150 deg C).

Retain one of three paragraphs and associated subparagraphs below with paragraph above if a final shop-applied finish over the prime coat is desired.  Paragraphs below are examples only; revise to suit Project.

D. Powder-Coat Finish:  Provide manufacturer's powder-coat finish.

1. Color and Gloss:  [Match Architect's sample] [As selected by Architect from full range of industry colors and color densities].

E. Baked-Enamel Finish:  Immediately after cleaning and pretreatment, apply manufacturer's standard 2-coat baked-enamel finish consisting of prime coat and thermosetting topcoat, with not less than 1.0-mil (0.03-mm) dry film thickness for topcoat.  Comply with paint manufacturer's written instructions for applying and baking to achieve a minimum dry film thickness of 2.0 mils (0.05 mm).

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

Delete paragraph below if high-performance coating is not required.  This coating is offered as an option by several window manufacturers.

F. High-Performance Organic Coating:  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written instructions.

Revise first subparagraph below if a specific product is required or if a three-coat system is desired.  AAMA standard is for superior performing organic coatings.

1. Fluoropolymer 2-Coat Coating System:  Manufacturer's standard 2-coat, thermocured system composed of specially formulated inhibitive primer and fluoropolymer color topcoat containing not less than 70 percent polyvinylidene fluoride resin by weight; comply with AAMA 2605.

2. Color and Gloss:  [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, rough opening dimensions, levelness of sill plate, coordination with wall flashings and vapor retarders, and other conditions affecting performance of work.

Delete first subparagraph below if not required.

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

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

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

3.2 INSTALLATION

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

B. Install windows level, plumb, and true to line, without distortion.  Anchor securely to surrounding construction with approved fasteners.

1. Separate corrodible surfaces subject to electrolytic action at points of contact with other materials.

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

1. Seal exterior joints between window frame and opening substrate with sealant.

D. Repair abraded areas of factory-applied finishes.

3.3 FIELD QUALITY CONTROL

Delete this Article if field tests are not required.  If retaining, indicate number of windows to be tested.  Field tests for air and water leakage should be specified for significant projects.

Select first option in paragraph below if Owner engages agency; select second option if Contractor engages agency.  If selecting second option, retain requirement for field quality-control test reports in "Submittals" Article.

A. Testing Agency:  [Owner will engage] [Engage] a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.

Retain first paragraph below if more stringent field testing is required.  According to AAMA 502, Test Method A is the default, unless otherwise indicated.

B. Testing Services:  Testing and inspecting of installed windows shall take place as follows:

1. Testing Methodology:  Testing of windows for air infiltration and water resistance shall be performed according to AAMA 502, Test Method [A] [B], by applying same test pressures required to determine compliance with ASTM E 283 for air infiltration and ASTM E 331 for water resistance.

2. Testing Extent:  [Three] [Three mockup] <Insert number or description> windows as selected by Architect and a qualified independent testing and inspecting agency.  Windows shall be tested immediately after installation.

3. Test Reports:  Prepare according to AAMA 502.

C. Remove and replace steel windows where test results indicate that they do not comply with specified requirements.

D. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

3.4 ADJUSTING

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

3.5 CLEANING AND PROTECTION

A. Clean factory-finished steel surfaces immediately after installing windows.  Comply with manufacturer's written recommendations for final cleaning and maintenance.  Remove nonpermanent labels, and clean surfaces.

B. 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.

Delete first paragraph below if units are not preglazed.

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

D. Protect window surfaces from contact with contaminating substances resulting from construction operations.  Remove contaminants immediately according to manufacturer's written recommendations.

3.6 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain steel windows.  Refer to Division 1 Section "[Closeout Procedures] [Demonstration and Training]."

END OF SECTION 08510
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