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SECTION 085113
ALUMINUM WINDOWS

SEE INFORMATION AT END OF SECTION.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Joint Sealers:  Section 079200.

IF THE PROJECT INVOLVES ONLY PREGLAZED WINDOWS THE GLASS AND GLAZING REQUIREMENTS MAY BE ADDED TO THIS SECTION INSTEAD OF USING A SEPARATE GLASS AND GLAZING SECTION, OR THE SEPARATE GLASS AND GLAZING SECTION MAY BE USED.  DELETE PARAGRAPH BELOW IF GLASS AND GLAZING REQUIREMENTS ARE ADDED TO THIS SECTION.

B.
Glass and Glazing:  Section 088100.

1.02
REFERENCES


A.
AAMA/WDMA/CSA 101/I.S.2/A440, NAFS - North American Fenestration Standard/Specification for windows, doors, and skylights; jointly published by the American Architectural Manufacturers Association (AAMA), the Window & Door Manufacturers Association (WDMA), and the Canadian Standards Association (CSA).

B.
SMA 1004, Specifications for Aluminum Tubular Frame Screens for Windows; published by the Screen Manufacturers Association (SMA).

1.03
DEFINITIONS


A.
Performance class designations according to AAMA/WDMA/CSA101/I.S.2/NAFS:


1.
AW:  Architectural.



2.
HC:  Heavy Commercial.



3.
C:  Commercial.



4.
LC:  Light Commercial.



5.
R:  Residential.


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



1.
Design pressure number in pounds force per square foot used to determine the structural test pressure and water test pressure.


C.
Structural Test Pressure:  For uniform load structural test, is equivalent to 150 percent of the design pressure.


D.
Minimum Test Size:  Smallest size permitted for performance class (gateway test size).  Products must be tested at minimum test size or at a size larger than minimum test size to comply with requirements for performance class.

1.04
PERFORMANCE REQUIREMENTS


A.
General:  Provide aluminum windows capable of complying with performance requirements indicated, based on testing manufacturer’s windows that are representative of those specified.

MODIFY SUBPARAGRAPH below IF OTHER TEST SIZES ARE REQUIRED.  AAMA/WDMA 101/I.S.2/NAFS allows manufacturerS to use a smaller sizeS than required under gateway performance requirements to test for compliance with optional performance grade.


1.
Minimum Test Size:  Size required by AAMA/WDMA 101/I.S.2/NAFS for gateway performance.

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

Revise subparagraph below if loads are developed from wind-tunnel tests.  Building heights and window locations should be shown on Drawings.



1.
Design Wind Loads:  Determine design wind loads applicable to Project from basic wind speed indicated in miles per hour at 33 feet above grade, according to ASCE 7-02, Section 6.5, “Method 2-Analytical Procedure” based on mean roof heights above grade indicated on Drawings.

Delete 3 subparagraphs below if information is indicated on Drawings.  Other factors that adjust for building height, shape, and other characteristics such as topographic factor, gust effect factor, and enclosure classifications may need to be included.  This information should enable contractors to require window manufacturers to determine positive and negative design wind pressure loads.  Consult WITH Structural Engineer if DATA IS not on THE drawings.

SELECT WIND SPEED IN SUBPARAGRAPH BELOW, See ASCE 7 Figure 6-1 to determine Basic Wind SpeeD.



a.
Basic Wind Speed:  90, 100, 110, 120 mph.

INSERT IMPORTANCE FACTOR IN SUBPARAGRAPH BELOW, See ASCE 7 table 6-1 to determine importance factor.  DELETE UNDERLINES BEFORE ENTERING INFORMATION.



b.
Importance Factor:  ________.
SELECT EXPOSURE category IN SUBPARAGRAPH BELOW, See ASCE 7 section 6.5.6.3 to DETERMINE exposure categorY.



c.
Exposure Category:  A, B, C, D.

AAMA/WDMA 101/I.S.2/NAFS makes an exception to requirement in ASTM E 1300 and in GANA’s “Glazing Manual” for R, LC, and C class windows that frame systems be sufficiently stiff to limit lateral deflections of glass edges to less than 1/175 of their length.  Only AW and HC class windows must pass the Uniform Load Deflection Test.  Retaining subparagraph below for windows other than AW and HC classes may require manufacturers to provide a custom window unless calculations or test data recorded during the Uniform Load Structural Test indicate that frame deflections comply with the 1/175 limitation.



2.
Deflection:  Design glass framing system to limit lateral deflections of glass edges to less than 1/175 of glass-edge length or 3/4 inch, whichever is less, at design pressure based on testing performed in accordance with ASTM E330 for both positive and negative pressure as defined by AAMA/WDMA/CSA 101/I.S.2/A440;Uniform Load Deflection Test or Uniform Load Structural Test.


C.
Windborne-Debris Resistance:  Provide glazed windows capable of resisting impact from windborne debris, based on the pass/fail criteria as determined from testing glazed windows identical to those specified, according to ASTM E 1886 and testing information in ASTM E 1996 or AAMA 506.


D.
Thermal Movements:  Provide aluminum windows, including anchorage, that allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects.  Base engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.



1.
Temperature Change (Range):  120 degrees F, ambient.

1.05
SUBMITTALS


A.
Shop Drawings:  Show fabrication details and connections to adjacent construction.


B.
Product Data:  Catalog sheets, specifications, and installation instructions for each type window unit.


C.
Samples:

USE SUBPARAGRAPH BELOW FOR LARGE PROJECTS OR FOR PROJECTS WHERE WIDOW APPEARANCE IN VERY IMPORTANT.  IF A FULL WINDOW SAMPLE IS REQUIRED DELETE THE CORNER SAMPLE SUBPARAGRAPH.


1.
One window unit of each type, with insect screen, and hardware.

USE SUBPARAGRAPH BELOW FOR SMALL PROJECTS OR FOR PROJECTS WHERE FULL WIDOW SAMPLE IS NOT REQUIRED.  IF A CORNER SAMPLE IS REQUIRED DELETE THE WINDOW UNIT SAMPLE SUBPARAGRAPH.


2.
Corner section of frame, sash, and insect screen.



3.
Color Samples:  Manufacturer’s standard color finishes.

IDENTIFY EXTENT OF COMPLIANCE REQUIRED IN A “SUSTAINABLE DESIGN/LEED” ARTICLE IN PART 1 OF THIS SECTION IF THE REQUIREMENTS ARE NOT DEFINED IN SECTION 018113.


D.
LEED Design Submittals:



1.
MR Credit 4.1 and MR Credit 4.2:  Identify manufacturer’s name, the percentage of post-consumer recycled content by weight, the pre-consumer recycled content by weight, and the cost of the product.


2.
MR Credit 5.1 and MR Credit 5.2:  Identify source, cost, and the fraction by weight that is considered regional.


E.
Quality Control Submittals:



1.
Installer’s Qualifications Data:




a.
Name of each person who will be performing the Work and their employer’s name, business address and telephone number.




b.
Names and addresses of 3 similar projects that each person has worked on during the past 5 years.

DELETE PARAGRAPH BELOW IF PROJECT DOES NOT REQUIRE A MOCKUP WINDOW INSTALLATION
2.
Mockup Installation:  As required under the Quality Assurance Article and Approved by the Director’s Representative.

1.06
QUALITY ASSURANCE


A.
Certification:  Each window unit shall bear the AAMA or WDMA Certification label.


B.
Qualifications:  The person(s) installing the windows and their Supervisor shall be personally experienced in window installations and shall have been regularly employed by a Company installing windows for a minimum of 5 years.

RETAIN BELOW FOR LARGE PROJECTS REQUIRING A MOCKUP(S) WINDOW INSTALLATION FOR APPROVAL BY THE DIRECTOR’S REPRESENTATIVE.  INDICATE PORTION OF WALL ON DRAWINGS REQUIRING MOCKUP OR DRAW MOCKUP AS SEPARATE ELEMENT.  REVISE WORDING IF ONLY ONE MOCKUP IS REQUIRED.


C.
Mockups:  Build mockup to verify selections made under approved sample submittals for glass and glazing and window specifications to demonstrate aesthetic effects and set quality standards for materials and execution.  Mockup(s) must be approved by the Director’s Representative.



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



2.
Approved mockups may be become part of the completed Work if undisturbed at time of Substantial Completion.

1.07
DELIVERY, STORAGE, AND HANDLING


A.
Deliver windows in protective containers, marked with identification for window location.


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

PART 2   PRODUCTS

MOST ALUMINUM WINDOW MANUFACTURERS COMPLY WITH THE AAMA/WDMA/CSA101/I.S.2/NAFS STANDARD, AND USE THE PERFORMANCE CLASS AND GRADE DESIGNATIONS.  DRAWINGS MUST USE THE SAME DESIGNATIONS; CHECK DRAWINGS FOR PROPER DESIGNATIONS.  VARIOUS CONFIGURATIONS OF THE SAME “TYPE” SHOULD BE INDICATED AS “STYLES”.  EDIT PARAGRAPH BELOW FOR PRODUCT(S) REQUIRED.
2.01
ALUMINUM WINDOW TYPES/GRADE/PERFORMANCE CLASS


A.
Comply with the AAMA/WDMA/CSA 101/I.S.2/A440, NAFS requirements for the following window designation(s):

IF REQUIRED, A HIGHER DESIGN PRESSURE CAN BE SPECIFIED FROM SEVERAL OPTIONAL PERFORMANCE CLASSES.  EXAMPLE:  IF THE MINIMUM DESIGN PRESSURE OF 30 PSF IS JUDGED INSUFFICIENT FOR A DOUBLE HUNG COMMERCIAL WINDOW, THE WINDOW MAY BE SPECIFIED TO BE BUILT TO A DESIGN PRESSURE OF 35 OR 40 PSF.  THE SYMBOL WOULD BE DH-C35 OR DH-C40 (INSTEAD OF DH-C30).  THE HIGHER PERFORMANCE CLASS, IN ADDITION TO HIGHER DESIGN PRESSURE, ALSO SPECIFIES CORRESPONDINGLY HIGHER TEST CRITERIA FOR STRUCTURAL TEST PRESSURE AND WATER PENETRATION RESISTANCE TEST PRESSURE.


1.
Performance Class and Grade:  R15.



2.
Performance Class and Grade:  LC25.



3.
Performance Class and Grade:  C30.



4.
Performance Class and Grade:  HC40.



5.
Performance Class and Grade:  AW40.

AAMA/WDMA 101/I.S.2/NAFS does not require testing for condensation resistance.  Revise “45” value in paragraph below to suit Project.  Window industry CRFs are typically between 45 and 75.  CRF of 45 is suitable for areas with 25 percent relative humidity where outdoor design temperature is below 0 degrees F; CRF of 52 is suitable for the same relative humidity at minus 10 deg f.  In northern areas where the winter outdoor design temperature is lower, increase the factor as required.  If buildings have mechanically controlled humidification, coordinate CRF with design conditions for humidity level.  See AAMA 1503.


B.
Condensation-Resistance Factor (CRF):  Provide aluminum windows tested for thermal performance according to AAMA 1503, showing a CRF of 45.

AAMA/WDMA 101/I.S.2/NAFS does not require testing for thermal transmittance.  Revise paragraph and subparagraph below as required to meet project requirements or delete if not requireded.

C
Thermal Transmittance:  Provide aluminum windows with a whole-window, U-factor maximum indicated at 15-mph exterior wind velocity and winter condition temperatures when tested according to AAMA 1503.

U-factors vary with glazing selection; window operation, (casement or double hung, etc.); and construction (with or without thermal break, etc.); and other variables.  Whole-fenestration-unit U-factors are greater than center-of-glass U-factors.



1.
U-Factor:  0.35 Btu/sq. ft. x h x degree F or less.

AAMA/WDMA 101/I.S.2/NAFS does not require determining SHGC.  Delete paragraph below if not required.  SHGC requirements vary with regional location; glazing selection; window construction, (frame depth); and other factors.


D.
Solar Heat-Gain Coefficient (SHGC):  Provide aluminum windows with a whole-window SHGC maximum of 0.50, determined according to NFRC 200 procedures.

AAMA/WDMA 101/I.S.2/NAFS does not require testing for acoustical performance.  Delete paragraph below if not required.  STC ratings indicated in paragraph are examples only.  STC levels higher than 35 may require costly design modifications and special glazing.

E.
Sound Transmission Class (STC):  Provide glazed windows rated for not less than 30 STC when tested for laboratory sound transmission loss according to ASTM E 90 and determined by ASTM E 413.

2.02
MATERIALS


A.
Frame and Sash Members:  Extruded Aluminum, 6063 alloy T5 temper.


B.
Fasteners:  Aluminum or Stainless steel.



1.
Exposed Fasteners:  Phillips flat-head screws.  Match the finish of the member being fastened.

DELETE ABOVE OR BELOW.  BELOW FOR OFFICE OF MENTAL HEALTH AND DEPARTMENT OF CORRECTIONAL SERVICES PROJECTS.


2.
Exposed Fasteners:  Stainless steel center pin flat head torx tamper resistant machine screws.  Match the finish of the member being fastened.


C.
Compression Weatherstripping:



1.
Neoprene Gaskets:  ASTM D 2000.



2.
PVC Gaskets:  ASTM D 2287.



3.
Expanded Neoprene Gaskets:  ASTM C 509

D.
Sliding Weatherstripping:

BELOW INCLUDES WOOL, NYLON, AND POLYPROPYLENE.


1.
Woven Pile:  AAMA 701.2.

USE ABOVE FOR THERMAL BREAK WINDOWS ONLY.  CHECK WITH PROJECT MANAGER AND VERIFY AVAILABILITY WITH SELECTED WINDOW MANUFACTURER.

E.
Thermal Break:  Provide manufacturer’s standard continuous thermal barrier.


F.
Insect Screens:  Manufacturer’s standard removable unit for each operable sash, designed not to interfere with sash operation.



1.
Frame:  Extruded or formed aluminum 0.040 inch minimum wall thickness, mitered or coped joints, concealed mechanical fasteners.



2.
Retainer Spline:  Vinyl.

EDIT SUBPARAGRAPH BELOW IF SPECIFIC SCREEN MESH IS REQUIRED.


3.
Screen Mesh:  Manufacturer’s standard or recommended screen.


G.
Bituminous Coating:  Cold-applied asphalt mastic complying with SSPC-PAINT 12, compounded for 30-mil thickness per coat.

2.03
FINISHES


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


B.
Finish all exposed aluminum surfaces.  Process all components of each assembly simultaneously to attain uniform color.


C.
Finish:  Natural Anodized, NAAMM AA-M21C22A41, (minimum thickness 0.7 mils), natural aluminum color.

BELOW IS “HEAVY” ANODIZING

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

INSERT COLOR BELOW.


1.
Color:

BELOW IS “MEDIUM” ANODIZING (HEAVY IS PREFERRED).

E.
Finish:  Color Anodized, NAAMM AA-M21C22A32 medium colored, (minimum thickness 0.4 mils) integral color anodized finish.

INSERT COLOR BELOW.


1.
Color:


F.
Finish:  Manufacturer’s standard factory applied baked enamel finish.

INSERT COLOR BELOW.


1.
Color:

2.04
ACCESSORIES


A.
Poles:  Manufacturer’s standard; one pole for each room or space where a sash locking rail is over 6’-6” above the floor.

PART 3   EXECUTION

3.01
EXAMINATION


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

3.02
INSTALLATION


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


B.
Paint aluminum surfaces in contact with masonry or incompatible metals with bituminous coating.


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

3.03
ADJUSTING


A.
Adjust operating sash and hardware for smooth operation and weathertight closure.  Lubricate hardware and other moving parts, except parts in contact with weatherstripping.

3.04
CLEANING


A.
Clean aluminum surfaces promptly after installation.

END OF SECTION

THE REMAINDER OF THIS DOCUMENT IS FOR INFORMATION ONLY; NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.

This Section is based on AAMA/WDMA/CSA 101/I.S.2/A440, NAFS - North American Fenestration Standard/Specification, the standard for the aluminum window industry.  The standard describes testing procedures, determines test specimen sizes, and (most importantly) lists the performance requirements for each type of window produced.

Window manufacturers submit their products to an AAMA accredited independent testing lab to be tested against the performance requirements of AAMA/WDMA/CSA 101/I.S.2/A440.  In accordance with the AAMA standard, the windows are tested for air infiltration, water resistance, and uniform structural load to determine if the window meets or exceeds the performance requirements of the standard.  When the required test reports are verified by AAMA, a Notice of Product Certification is issued to the manufacturer.  The manufacturer may then use the AAMA/WDMA/CSA Certification Label on THE product.

END OF INFORMATION
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