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SECTION 085653
ALUMINUM SECURITY WINDOWS

THIS SECTION WAS CREATED FOR OFFICE OF MENTAL HEALTH SPACE CONDITIONING PROJECTS.  THE WINDOWS SPECIFIED IN THIS SECTION ARE GENERALLY REFERRED TO AS “THE OMH WINDOW”.   DO NOT USE THIS SECTION WITHOUT CHECKING WITH NOBERT BLUM, FRANK SLINGERLAND, OR MICHAEL CASEY.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Joint Sealants:  Section 079200.


B.
Glass and Glazing:  Section 088100.


C.
Security Glass and Glazing:  Section 088853.

1.02
REFERENCES


A.
Voluntary Guide Specifications for Aluminum Architectural Windows, AAMA GS-001, developed and published by American Architectural Manufacturers Association.

1.03
DESIGN REQUIREMENTS


A.
Pressures and Test Loads:



1.
Design Pressure (DP):  40.0 psf.




a.
Anchors, Fasteners, and Hardware:  60.0 psf. 



2.
Structural Test Pressure (STP):  60.0 psf.



3.
Water Test Pressure (WTP):  10.0 psf.



4.
Impact Load:  1800 ft lbs.


B.
Thermal Movement:  Provide for material expansion and contraction due to temperature changes from 30 degrees F below zero to 180 degrees F above zero.


C.
Maximum Allowable Frame Section Dimensions:  



1.
Window Frame Depth: 3-1/2 inches.



2.
Combined Window and Sash Frame Widths:




a.
Exterior:  3-1/2 inches.




b.
Interior:  4-1/2 inches.

1.04
LABORATORY PERFORMANCE TESTS


A.
Conduct laboratory performance tests, in accordance with specified standard test methods and procedures, on a test sample unit containing a fixed insulated transom panel above operable dual side-hinged inswinging sash unit unless noted otherwise. 



1.
Test sample unit shall be complete with all components indicated for fabrication and installation on approved shop drawings.

VERIFY WINDOW TYPE BELOW AND CHANGE AS NECESSARY.


2.
Test Sample Unit Type and Size:  Window Type 3B, for 3 feet 8 inches wide by 5 feet 6 inches high masonry opening.


B.
Air Leakage; ASTM E 283, Test Method for Rate of Air Leakage Through Exterior Windows, Curtain Walls and Doors:



1.
Maximum Allowable Air Infiltration and Exfiltration:  0.10 cfm/lin ft of crack perimeter at 6.24 psf uniform static air pressure difference between opposite sides of the test unit.


C.
Structural Performance; ASTM E 330, Test Method for Structural Performance of Exterior Windows, Curtain Walls, and Doors by Uniform Static Air Pressure Difference:  Conduct uniform Load Deflection and Structural Tests first to the exterior (positive) side of the window, then to the interior (negative) side.



1.
Uniform Load Deflection Test:  No member shall deflect more than 1/175 of its span at 60 psf (STP) uniform static air pressure difference between opposite sides of the window.



2.
Uniform Load Structural Test; at 60 psf (STP) uniform static air pressure difference between opposite sides of the window.




a.
No glass breakage or permanent damage to fasteners, hardware parts, support arms, actuating mechanisms, or other damage which would cause the window unit to be inoperable.




b.
Permanent deformation of individual frame, casement unit, or vent members shall not exceed 0.2 percent of its span.


D.
Water Penetration:



1.
ASTM E 331; Test Method for Water Penetration of Exterior Windows, Curtain Walls, and Doors by Uniform Static Air Pressure Difference.




a.
No observable water leakage at 6.0 psf uniform static air pressure difference between opposite sides of the window.



2.
ASTM E 547; Test Method for Water Penetration of Exterior Windows, Curtain Walls, and Doors by Cyclic Static Air Pressure Differential.




a.
No observable water leakage after 4 cycles at 6.0 psf uniform static air pressure difference between opposite sides of the window.


E.
Vertical Deflection:  AAMA GS-001, applied to both interior and exterior glazed casement units individually and in upright vertical positions.



1.
Casement Unit Opening Positions:  45 degrees and 90 degrees (fully open).



2.
Applied Load:  60 lb concentrated load applied downward, located at bottom unrestrained corner, for an undisturbed duration of 5 minutes.



3.
The casement units and vents shall properly close and operate, and show no visible damage upon conclusion of the test.


F.
Ventilator (Casement Unit) Torsion:  AAMA GS-001, applied to both interior and exterior unglazed casement unit and vent frames supported in horizontal positions.



1.
Horizontal Frame Support:  Fulcrum support block and clamp, located at diagonally opposite corners of window frame in a horizontal plane, with one free corner loaded and diagonally opposite free corner securely held in position.



2.
Applied Load:  20 lb load applied downward at unrestrained corner.



3.
Maximum Deflection:  0.1875(A) inches, where (A) equals the inside unglazed surface area, in square feet, of the ventilator being tested.



4.
Test each corner of each frame separately.


G.
Impact Load:  To simulate the impact load of a 200 lb running person, moving at the speed of 25 fps, striking the interior polycarbonate surface with their shoulder.



1.
Impact Test Load:  1,800 ft lbs.




a.
Equipment and Method:  Standard punching bag filled with lead shot weighing (w) lbs and allowed to free fall vertically downward from a pendulum length (l) feet measured horizontally and vertically away from the point of impact.  The pendulum swing shall be in a vertical plane perpendicular to the plane of the window at the point of impact.




b.
Minimum Impact Load Calculation:  Pendulum length (l) times weight (w) shall equal 1,800 ft lbs.



2.
Securely fasten window in a frame assembly of the same configuration that is used in the actual field condition.  Use the same type, number, size and location of frame anchors used in the actual field condition.




a.
The surrounding conditions, framing and window location within the masonry opening are shown schematically on the drawings.




b.
Verify field conditions and develop adequate framing and anchorage methods.



3.
Conduct impact load tests sequentially at each of the following locations and include strain gage devices for recording window component deflections as part of the test procedure:




a.
At center of interior surface of inside casement glazing.




b.
Side of interior surface of inside casement glazing, 4 inches from lock side frame member and midway between locks.




c.
Side of interior surface of inside casement glazing, 4 inches from lock side frame member and directly opposite lowest lock.



4.
Notify the Director in writing a minimum of 2 weeks prior to performing the impact load test, the date, time and location where the test is to be performed.



5.
Impact Load Test Reports; Include the Following:




a.
Detailed description of test with drawings showing construction of window frame structural support and fasteners, fastener types and spacings, test apparatus, and other equipment or devices used.




b.
Before and after photographs, including close-up photographs showing extent of damages, if any.




c.
Strain gage measurement recordings, including drawings showing precise locations of strain gages and component deflections incurred.



6.
Window Will Have Passed the Impact Load Test When:




a.
Impact test load has not broken through the polycarbonate and made penetration contact with enclosed air space.




b.
Polycarbonate security glazing, although damaged, remains firmly held in place within perimeter casement frame and glazing stops.




c.
Polycarbonate security glazing stops, although bent and deformed, remain firmly held in place within perimeter casement frame.




d.
Polycarbonate frame, although bent and deformed, remains firmly attached to window frame by operable hinges and casement security locks 




e.
Window frame, although bent and deformed, remains firmly attached to test frame enclosure.


H.
Acoustical Test:  ASTM E 90 Standard Test Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions, ASTM E 336 Test Method for Measurement of Airborne Sound Insulation in Buildings, and ASTM E 413 Classification of Rating Sound Insulation.



1.
Acoustical tests shall be conducted on operable sash unit only, excluding transom panel, and for both indoor and outdoor noise sources.



2.
Minimum Sound Transmission Class (STC):  39 dB. 


I.
Thermal Performance (U-Valve):  AAMA 1503.1, using 15 mph outdoor perpendicular wind speed, U-valve shall not exceed 0.45 Btu/hr/ft2/F.



1.
Test Reports:  Include detailed drawings of window and thermocouple locations, test measurements taken at each thermocouple, and copy of computations used to determine U-valve ratings.

1.05
SUBMITTALS


A.
Waiver of Submittals:  The “Waiver of Certain Submittal Requirements” in Section 013300 does not apply to this Section.


B.
Shop Drawings; Include the Following for Each Window Type:



1.
Interior and exterior window elevations, with window opening sizes and locations correlated to floor plans or exterior wall building elevations, using the same Window Schedule and window designations shown on Contract drawings.



2.
Full scale frame section details showing complete assembly of each window and frame component to be provided, exterior wall opening enclosure materials and assembly with frame, installation anchorage details, glass and method of glazing details, weep holes and frame drainage details, location of all hardware and fasteners to be provided.


C.
Product Data:  Manufacturer’s catalog sheets, specifications, and installation instructions.


D.
Finish Color Samples:  Manufacturer’s standard colors and range for each color, for specified finish(es).


E.
Samples:

CHOOSE ONE (OR BOTH) OF THE FIRST 2 SUBPARAGRAPHS BELOW.  DELETE SUBPARAGRAPH NOT REQUIRED.


1.
One window unit of each type, complete with hardware.

VERIFY WINDOW TYPE BELOW AND CHANGE AS NECESSARY.


2.
Complete Type 3B window unit with insulating panel above, fully glazed and all hardware in place, to represent the quality of materials and workmanship to be provided in other windows to be installed.

RETAIN 2 SUBPARAGRAPHS BELOW WITH WHICHEVER SUBPARAGRAPH IS RETAINED.



a.
Deliver sample window to Director’s Representative at the Site.




b.
Samples will be returned and, if approved, may be used in the work.



3.
Hardware and Fasteners:  Two of each item required.


F.
Quality Control Submittals:



1.
Test Reports:  Certified laboratory and field performance test reports, bearing independent testing laboratory AAMA seal of approval and certification, for each test conducted.




a.
Test Reports:  Include detailed drawings of windows and components tested showing size and location of all test loads and measuring devices used, tabulated record of readings and measurements taken, copies of any computations made using test data, and any other information required by the standard test method or procedure.



2.
Manufacturer’s Warranty:  Sample copy of window manufacturer’s 10 year warranty covering workmanship and materials.


G.
Contract Closeout Submittals:



1.
Operation and Maintenance Data:  Deliver 2 copies, covering the installed products, to the Director’s Representative.



2.
Manufacturer’s Warranty:  Copy of specified warranty.

SUBPARAGRAPH BELOW REQUIRES SECTION 017900 VIDEO TRAINING PROGRAMS BE INCLUDED IN THE PROJECT MANUAL.


3.
Maintenance Training:  VHS tape showing how the windows are to be operated and maintained plus eight hours of one or more periods of instruction to Facility maintenance personnel.

1.06
QUALITY ASSURANCE


A.
Testing Agency:  Specified laboratory and field performance tests shall be performed by an independent AAMA certified testing laboratory.

VERIFY NEED FOR PARAGRAPH BELOW, DELETE IF NOT REQUIRED.

B.
Field Example:  Prior to installation of windows, install one mock-up window for review and approval of installation method and field impact load test if laboratory impact load test is required.

1.07
DELIVERY, STORAGE, AND HANDLING


A.
Deliver window units assembled in sturdy, protective crates or cartons.



1.
Mark crates or cartons with sufficient identification for proper window location.


B.
Store and handle windows in a manner that will not cause damage to the finish.

ARTICLE BELOW REQUIRES THAT DOCUMENT 007306 SUPPLEMENTARY CONDITIONS - WARRANTY EXTENSION BE INCLUDED IN THE PROJECT MANUAL.
1.08
WARRANTY


A.
Special Warranty:  The one year period required by Paragraph 9.8 of the General Conditions is extended to 2 years for the work of this Section.  Refer to Supplementary Conditions.


B.
Manufacturer’s Warranty:  In addition to the 2 year period specified above, furnish the window manufacturer’s printed 10 year warranty for the Work of this section.


1.
The warranty shall include but not be limited to; infiltration, leakage water penetration, glazing frame deflection or deformation, hardware, fasteners, venetian blinds, weatherstripping, finish durability (surface crazing, peeling, discoloration, blistering, or powdering), and other defects which would impair the aesthetic or performance properties of the window.

1.09
MAINTENANCE

VERIFY SPARE PARTS REQUIREMENTS AND MODIFY PARAGRAPH BELOW AS REQUIRED.

A.
Spare Parts:  Furnish the following items in the manufacturer’s  original containers properly labeled with the names of the items and locations to be used.  Match finishes of installed products.  Store spare parts and special keys and tools at the Site where directed.



1.
Complete Windows: 




a.
Two of Type 2C.




b.
Two of Type 3B.



2.
Hardware:




a.
Four pair of sash to frame hinges.




b.
Four pair of sash to sash hinges.




c.
Four pair of interior sash primary locks.




d.
Four pair of interior sash secondary locks.




e.
Four pair of sash latches.




f.
One hundred escutcheon shields.



3.
Glass:  Four percent of each glass type and size, used in each window type.  Minimum of one each.   Verify dimensions in the field.

VERIFY SUBPARAGRAPH NUMBERS BELOW AFTER THE SECTION IS EDITED.



a.
If exterior sash frame is designed in accordance with Subparagraphs 2.02 E.2.a. and 2.02 F.2.a. furnish preglazed sash frame.



4.
Venetian Blinds:




a.
One hundred complete replacement units with controls.




b.
One hundred blind control knobs.



5.
Keys and Special Tools:




a.
One hundred and fifty primary lock keys.




b.
Fifty secondary lock keys.




c.
All keys shall be keyed as specified.




d.
Oval head manual driver and power tool bit for each type of tamper-resistant screw and bolt size installed.

PART 2   PRODUCTS

2.01
ALUMINUM WINDOW CATEGORY


A.
Comply with the AAMA GS-001 requirements for Architectural Windows for the following window types:



1.
Side Hinged Inswinging Units:  Dual sash unit, double-glazed with Type S-1 Security Glass in the interior sash and Type D Glass in the exterior sash.




a.
Hinge the inswinging dual sash unit to provide independent hinging of the interior sash for maintenance access to air space and venetian blind between the interior and exterior sashes. 



2.
Fixed Units:  Fixed units glazed with Type M insulated glass, and fixed insulated panels where indicated.



3.
Projected Units:  Top hinged projected out glazed with Type M insulated glass, with fixed units above, and louvers where indicated.

2.02
MATERIALS


A.
Aluminum Shapes:  ASTM B 221, extruded aluminum, 6063 T5 or T6 temper.



1.
Minimum Wall Thickness:  1/8 inch.




a.
Type S-1 Glazing Stops:  3/16 inch minimum thickness.



2.
Interior Sash Rabbet Depth:  Fabricate interior sash extrusion to provide a minimum of 1-1/4 inch rabbet depth for a one inch bite and 1/4 inch setting block required for Type S-1 security glass.


B.
Window Frame:  Extend above dual sash unit and transom bar to enclose fixed insulating panel where required.



1.
Transom Bar Section:  Same width and depth as window frame.



2.
Unsupported Extrusion Legs:  Provide increased thickness, or concealed and thermally nonconductive connecting supports, to reduce deflection and deformation of unsupported extrusion legs.



3.
Drainage:  Provide frame chambers and transom bars with concealed drainage downward to exterior egress at bottom of sill section. 



4.
Anchors:  Use concealed clips designed and installed to withstand impact load.  Bolt anchors may penetrate jamb and head sections only where adjacent exposed finishes do not allow concealment of clips.



5.
Thermal Barrier:  Continuous poured in place and interlocking polyurethane bridge with 3/8 inch minimum separation between exterior and interior aluminum frame contact surfaces.


C.
Interior Sash Frame:  Extrusion shall include lip projection to cover exposed inner edge of Type S-1 perimeter glazing material.


D.
Concealed Security Eyelet:  One stainless steel concealed  security eyelet for interior window washer at each dual inswinging  operable unit.  



1.
Location:  On lock side of the window between window and operable sash frames. 



2.
Applicable Safety Regulations:  Comply with ANSI A39.1, New York State Labor Department (NYSDOL), Industrial Code Rule No. 21, and Occupational Safety and Health Act (OSHA) requirements.




a.
Minimum Load Capacity:  5,000 ft lbs.



3.
Style:  Model WGS-SE by Weatherguard Service, Inc., PO Drawer F, Marietta, GA 30061, (770) 422-4808.



4.
Structural Anchorage:  Stainless steel bolted connection, through window frame and steel backer plate, secured to jamb structural support as required. 


E.
Glazing Stops:



1.
Interior Sash:  Extruded 90 degree angular snap-in stop, 3/16 inch thick and located on outer side of sash, secured in place with 3 No. 12 flat head stainless steel screws.




a.
Screws shall be located at center and one-third the distance from each end of the stop to the center screw. 



2.
Exterior Sash;  Either of the Following:




a.
Structural glazing with a disposable sash frame.




b.
Extruded snap-in stop located on inner side of sash.


F.
Reglazing Methods:  Design and fabricate the window to allow reglazing as indicated.



1.
Interior Sash:  Remove and reinstall glazing stops on outer side of sash.



2.
Exterior Sash;  Either of the Following:




a.
Remove and replace entire sash frame, including glazing.




b.
Remove and reinstall glazing stops to reglaze sash.


G.
Window Frame Gaskets:  Extruded elastomeric neoprene or EPDM, type recommended by window manufacturer, with integral flanges on each side, continuous and without splices except at integrally sealed corners.



1.
Gasket Between Casements:  Same as window frame gasket material but with minimal compressibility to prevent exterior sash inward deformation during designed wind load and laboratory test conditions.


H.
Window Fasteners:  Concealed non-magnetic stainless steel with visible heads, exposed within enclosed air space when interior casement is open, finished to match adjacent surfaces.



1.
Flush Fastener Heads:  Phillips head.



2.
Raised Fastener Heads:




a.
Hexagonal head for attaching window frame and concealed clips to surrounding perimeter enclosure.




b.
Oval head tamper resistant fasteners by Avdel Division of Newman Industries, Inc., 50 Lackawanna Ave., Parsippany, NJ  07054, (201) 263-8100


I.
Anchors:  Window manufacturer’s recommended anchorage devices and methods.  Provide brackets or clips with fasteners that do not penetrate the window frame members.


J.
Hardware for Inswinging Casements:



1.
Hinges:  Extruded aluminum and fully concealed, with 1/4 inch diameter stainless steel pin, designed to allow interior sash unit to open not less than 85 degrees.




a.
Number of Hinges per Sash:  One pair for sash heights less than 4 feet and 1-1/2 pair for sash heights 4 feet or greater.



2.
Interior Sash Primary Locks; Either of the Following:




a.
Concealed Three-Point Security Lock:  Model No. 107 by Kane Manufacturing Corp., 515 N. Farley St., Kane, PA 16735, (800) 952-6399.





1)
Locate horizontal slide bolts at top and bottom of interior sash (lock side) frame and horizontal slide bolt at center.





2)
Escutcheon Shield:  1-1/2 inch diameter stainless steel  around exposed keyhole, permanently affixed and unremovable from exposed side of sash frame. 





3)
Keying:  Key primary locks alike, with 36 keys total.




b.
Friction Pin Locks:  Three concealed cam locks, series 300 stainless steel, friction pin with adjustable strikes and keepers, operable by custodial wrenches that can only be removed when sash is locked. 





1)
Cam locks shall be hidden behind sash frame opening for custodial wrench.






a)
Escutcheon Shield:  1-1/2 inch diameter stainless steel  around exposed keyhole, permanently affixed and unremovable from exposed side of sash frame.





2)
Locate top and bottom locks one-sixth the sash height maximum below and above horizontal sash members.  Locate center lock midway between top and bottom locks.





3)
Custodial wrenches shall fit tightly and snugly into escutcheon, frame, and lock openings.  Wrenches shall have a 1/4 inch diameter hole in the handle for attachment to metal rings and chains.





4)
Install friction pin locks so that cams rotate in an upward direction to open.





5)
Filing of friction pin locks is not permitted.  Make adjustment for proper fit by changing the thickness of the friction pin lock adjuster.



3.
Interior Sash Secondary Lock:  Gem 7 pin tumbler, cylinder cam lock, with circular keyway and high security tumbler by Fort Lock Corp., 300 N. River Rd., River Grove, IL 60171-1097, (708) 456-1100.  Provide two cylinder locks per window.  Key shall be removable from lock only when lock is in  locked position.




a.
Location:  Six inches maximum from head and sill.




b.
Center lock upon a 1-1/2 inch diameter stainless steel escutcheon shield, permanently affixed and unremovable from exposed side of sash frame.




c.
Keying:  Key secondary locks alike, with 36 keys total.




d.
Install cam locks so that cams rotate in an upward direction to open.




e.
Secure cam locks to the sash with a locking nut or tabs that are mechanically fastened to the sash.  Tabs secured to the sash with glue alone are not permitted.



4.
Adjustable Limit Devices:  Model No. 37-34-00-101 by Truth Hardware, 701 W Bridge Ave., Owatonna, MN 55060, (800) 806-6167, installed at head and sill between interior sash and window frame, to allow and limit sash opening to 6 inches maximum measured from the outer edge of the window sash to the adjacent wall on the strike side.



5.
Sash to Sash Locks:  Two mechanical locking devices per window to keep interior and exterior sash together while window is being opened or closed and in either open or closed positions.




a.
Location:  At one-fourth the frame height, below and above the horizontal frame members. 

PARAGRAPH BELOW IS NOT REQUIRED ON ALL PROJECTS.  VERIFY APPROPRIATENESS BEFORE INCLUDING.

K.
Venetian Blinds:  Manufacturer’s product designed for installation and use within window enclosed air space between exterior and interior inswinging casements.



1.
Head Channel:  Extruded Aluminum, 6063-T5 Temper, one inch wide by 7/8 inch high maximum size by 0.050 inch minimum thickness; furnished complete with tilting mechanism, and lifting mechanism, cord lock, stiffeners, ladder drums and cradles, installation brackets, and accessory items required for type of blind and installation indicated.




a.
Concealed head channel between interior and exterior top glazing stops.




b.
Tilting Mechanism:  Tilter assembly designed to position tilt of slats at desired angle with smooth operation.





1)
Tilt Mechanism:  Manually operated from recessed aluminum control knob, located on interior hinge-side surface of interior inswinging casement frame, connected to head channel tilt mechanism by a concealed neoprene covered woven bronze flexible wire cable with tubular bronze connectors.






a)
Equip tilt mechanism with overload protector to disengage tilter assembly when excessive torque is applied at tilt control knob.






b)
Tilt Control Knob:  Aluminum, finished to match adjacent frame surface, with nylon bushings and concealed fasteners.




c.
Lifting Mechanism:  Designed to smoothly raise and lower slats to any up or down position while maintaining horizontal angle position of slats.





1)
Equip lifting mechanism with crash-proof cord lock that automatically locks blind into position upon release of lift cord.






a)
Cord Lock:  Steel, 0.025 inch minimum thickness, securely attached to head channel.






b)
Cord:  Braided polyester, 130 pound minimum tensile strength, located on lock side of interior casement frame, furnished with cord separators and ring at end.






c)
Cord Attachment:  Concealed frame mounted hooks, with finish to match adjacent frame surface, for concealed ring attachment of cord when blind is in any up or down position.



2.
Slats:  Aluminum alloy, 1 inch wide and 0.008 inch thick, with rounded end corners and elliptical crown formed after finish coating and curing.




a.
Slat Length:  Width of enclosed air space minus 1/2 inch for 1/4 inch maximum end clearance at each casement frame jamb.




b.
Finish:  Polyester baked enamel, one mil minimum thickness.



3.
Bottom Rail:  Aluminum, one inch by 3/8 inch maximum size by 0.050 inch minimum thickness; with molded plastic end caps and hold-down pins, ladder retainers, and metal jamb-type hold down brackets.




a.
Finish:  Polyester baked enamel, one mil minimum, over vinyl or epoxy primer.




b.
Hold-down Brackets:  Finish color to match adjacent casement frame color.



4.
Ladders:  Braided polyester yarn, spaced not more than 24 inches apart and not less than 6 inches from slat ends, secured to ladder drum in head channel and bottom rail at sill.




a.
Ladder Length:  As required to tautly secure bottom rail to jamb mounted hold-down brackets and within 5/8 inch clearance between bottom rail and casement frame.



5.
Ladder Drum and Cradle:  One for each ladder.




a.
Ladder Drum and Cradle:  Steel, or plastic with a two piece plated steel roller and pin assembly.





1)
Provide ladders with crimped metal ends, to prevent unravelling, before attachment to ladder drum.



6.
End Braces:  Steel, 0.024 inch (24 gage) minimum thickness, with reinforcing ribs and field adjustable tabs, finished to match head channel.



7.
Installation Brackets:  Steel, 0.038 inch (20 gage) minimum thickness, with rivet hinged safety locking front cover, finished to match head channel.




a.
Securely mount installation brackets to casement frame using concealed fasteners.  Allow for easy removal and replacement of blind by opening and closing installation bracket front covers.



8.
Color:  Except as otherwise noted, color shall be ivory white throughout including slats, cords, ladders, and other exposed surface accessories.


L.
Window Sill Extensions:  Extruded aluminum, 6063 T5 or T6 temper.  Color to match window finish.  Configurations as indicated on the Drawings.


M.
Mullion Closure Panels:  Extruded aluminum, 6063 T5 or T6 temper.  Color to match window finish.  Configurations as indicated on the Drawings.


N.
Aluminum Joint Sealer:  Silicone rubber in color to match exposed adjacent surface.

2.03
FINISHES


A.
Prepare surfaces for finishing in accordance with the Aluminum Association recommendations and standards.


B.
Unless otherwise specified, finish all exposed aluminum surfaces.



1.
Aluminum finishing and color applications shall be within the range of approved samples.  All frame members on the same window shall be of the same color.


C.
Aluminum Finish:  Color Anodized, NAAMM AA-M21C22A42, heavy colored, (minimum thickness 0.7 mils), medium bronze integral color anodized finish.

2.04
FABRICATION JOINTS AND WIDTHS


A.
Miter corner joints and butt joint horizontal transom bar to vertical jamb at window frame.


B.
Maximum Miter and Butt Joint Widths:



1.
Exterior:  0.015 inch.



2.
Interior:  0.010 inch.


C.
Maximum Change In Plane (Step) Across Joints:  0.012 inch.


D.
Maximum Shift In Plane Between Two Members On Opposite Sides of the Same Joint:  0.020 inch.


E.
Maximum Shift in Visual Alignment Between Mitered Interior Sash and Window Frame Joints:  0.062 inch.

PART 3   EXECUTION

3.01
EXAMINATION


A.
Verification of Conditions:  Examine surfaces to receive windows for defects that will adversely affect the execution and quality of the Work.  Do not proceed until unsatisfactory conditions are corrected.

3.02
PREPARATION


A.
Coat aluminum surfaces in contact with masonry or incompatible metals with bituminous coating.

3.03
INSTALLATION


A.
Install the Work of this Section in accordance with the manufacturer’s printed instructions, except as shown or specified otherwise.


B.
Anchor window units securely in place, plumb, level, aligned, without warp of frames or sash.

3.04
FIELD PERFORMANCE TESTS


A.
Field performance tests shall be conducted by an independent AAMA approved and certified testing laboratory, employed by the window manufacturer, upon 10 windows selected by the Director’s Representative upon completion of window installations.



1.
Field performance tests shall be conducted in presence of the Director’s Representative.



2.
Correct test failure deficiencies and retest the window until field performance test is passed.



3.
If two or more windows fail the same test, the test shall be repeated on 10 additional windows, not previously tested, selected by the Director’s Representative.




a.
For each subsequent set of two or more window test failures, the same procedure shall be repeated until the tests statistically demonstrate that at least 90 percent of the installed windows pass each of the specified field performance tests.



4.
Field performance tests shall be for window assembly only and shall not include perimeter crack between window frame and surrounding adjacent wall construction.


B.
Air Leakage; ASTM E 783, Field Measurement of Air Leakage Through Installed Exterior Windows and Doors:



1.
Installed windows shall not exceed 0.15 cfm/lin ft of crack perimeter at 6.24 psf uniform static air pressure difference between opposite sides of the window.


C.
Water Penetration; AAMA 501.3, Field Check for Water Penetration Through Installed Exterior Windows, Curtain Walls, and Doors by Uniform Static Pressure:



1.
Installed windows shall show no indication of water penetration at 8.0 psf uniform static air pressure difference between opposite sides of the windows.


D.
Vertical Deflection; AAMA GS-001, applied to both interior and exterior casement ventilators separately and individually:



1.
Casement Unit Opening Positions:  45 degrees and 90 degrees (fully open).



2.
Applied Load:  60 lb concentrated load applied downward, located at bottom unrestrained corner, for an undisturbed duration of 5 minutes.



3.
The casement units and vents shall properly close and operate, and show no visible damage upon conclusion of the test.

3.05
ADJUSTING


A.
Adjust movable components and hardware for smooth operation.

3.06
CLEANING


A.
Clean exposed surfaces, including blinds and surfaces within the enclosed air space, without damaging finishes.
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