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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  wood wi ndows of  t he f ol l owi ng 
t ypes:   s i ngl e- hung,  doubl e- hung,  awni ng,  casement ,  
hor i zont al  s l i di ng,  and non- oper at i ve ( st at i onar y 
wi ndow uni t ) .   I f  desi gner  desi r es v i nyl - c l ad or  
al umi num- cl ad wi ndows,  t hi s speci f i cat i on must  be 
edi t ed accor di ngl y.

I n most  pr oj ect s,  wi ndow upgr ades f or  ant i t er r or i sm 
ot her  t han gl azi ng r equi r ement s do not  appl y.   When 
secur i t y anal ysi s i dent i f i es an expl osi ve t hr eat  and 
ant i t er r or i sm upgr ades f or  bl ast  r esi st ance ar e 
r equi r ed i n accor dance wi t h Appendi x B- 3 of  UFC 
4- 010- 01,  DoD Mi ni mum Ant i t er r or i sm Requi r ement s f or  
Bui l di ngs,  do not  use wood wi ndows as def i ned i n 
t hi s gui de speci f i cat i on.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Do not  use wood wi ndows i n humi d l ocat i ons or  
pr oj ect  l ocat i ons wi t h Envi r onment al  Sever i t y 
Cl assi f i cat i ons ( ESC)  of  C3 t hr u C5.   Humi d 
l ocat i ons ar e t hose i n ASHRAE cl i mat e zones 0A,  1A,  
2A,  3A,  3C,  4C and 5C ( as i dent i f i ed i n ASHRAE 
90. 1) .   See UFC 1- 200- 01 f or  det er mi nat i on of  ESC 
f or  pr oj ect  l ocat i ons.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .
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**************************************************************************

PART 1   GENERAL

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF45 (2003; Reaffirmed 2009) Designation System 
for Aluminum Finishes

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 611 (2014) Voluntary Specification for 
Anodized Architectural Aluminum

AAMA 2603 (2020) Voluntary Specification, 
Performance Requirements and Test 
Procedures for Pigmented Organic Coatings 
on Aluminum Extrusions and Panels

AAMA 2605 (2020) Voluntary Specification, 
Performance Requirements and Test 
Procedures for Superior Performing Organic 
Coatings on Aluminum Extrusions and Panels

AAMA/WDMA/CSA 101/I.S.2/A440 (2017) North American Fenestration 
Standard/Specification for Windows, Doors, 
and Skylights

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE 169 (2013) Climate Data for Building Design 
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Standards

ASTM INTERNATIONAL (ASTM)

ASTM D1784 (2020) Standard Specification for Rigid 
Poly(Vinyl Chloride) (PVC) Compounds and 
Chlorinated Poly(Vinyl Chloride) (CPVC) 
Compounds

ASTM D3656/D3656M (2013) Standard Specification for Insect 
Screening and Louver Cloth Woven from 
Vinyl-Coated Glass Yarns

ASTM D6330 (1998; R 2014) Standard Practice for 
Determination of Volatile Organic 
Compounds (Excluding Formaldehyde) 
Emissions from Wood-Based Panels Using 
Small Environmental Chambers Under Defined 
Test Conditions

ASTM E90 (2009; R2016) Standard Test Method for 
Laboratory Measurement of Airborne Sound 
Transmission Loss of Building Partitions 
and Elements

ASTM E413 (2016) Classification for Rating Sound 
Insulation

ASTM E1332 (2016) Standard Classification for Rating 
Outdoor-Indoor Sound Attenuation

ASTM E1886 (2019) Standard Test Method for 
Performance of Exterior Windows, Curtain 
Walls, Doors, and Impact Protective 
Systems Impacted by Missile(s) and Exposed 
to Cyclic Pressure Differentials

ASTM E1996 (2017) Standard Specification for 
Performance of Exterior Windows, Curtain 
Walls, Doors, and Impact Protective 
Systems Impacted by Windborne Debris in 
Hurricanes

NATIONAL FENESTRATION RATING COUNCIL (NFRC)

NFRC 100 (2017) Procedure for Determining 
Fenestration Product U-Factors

NFRC 200 (2017) Procedure for Determining 
Fenestration Product Solar Heat Gain 
Coefficient and Visible Transmittance at 
Normal Incidence

SCREEN MANUFACTURERS ASSOCIATION (SMA)

SMA 1004 (1987; R 1998) Aluminum Tubular Frame 
Screens for Windows
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U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 4-010-01 (2018) DoD Minimum Antiterrorism Standards 
for Buildings

U.S. DEPARTMENT OF ENERGY (DOE)

Energy Star (1992; R 2006) Energy Star Energy 
Efficiency Labeling System (FEMP)

WINDOW AND DOOR MANUFACTURERS ASSOCIATION (WDMA)

WDMA I.S.4 (2015A) Preservative Treatment for Millwork

1.2   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y or  cr i t i cal i t y,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a " G"  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are [for Contractor Quality 
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Control approval.][for information only.  When used, a designation 
following the "G" designation identifies the office that will review the 
submittal for the Government.]  Submittals with an "S" are for inclusion 
in the Sustainability eNotebook, in conformance with Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Wood Windows ; G[, [_____]]

SD-03 Product Data

Wood Windows ; G[, [_____]]

[ Energy Star  Label for Residential Windows ; S

] [ Engineered Wood Products

] Fasteners

[ Adhesives

] SD-08 Manufacturer's Instructions

Wood Windows

SD-10 Operation and Maintenance Data

Wood Windows , Data Package 1; G[, [_____]]

Plastic Identification

1.2.1   Shop Drawing Information

Indicate elevations of units, full-size sections, fastenings, methods of 
installation and anchorage, method of glazing, locations of operating 
hardware, mullion details, method and material for weatherstripping, [bar 
and muntin layouts, ]method of attaching[ insect screens], details of 
installation, and connections with other work.

1.2.2   Wood Windows Manufacturer's Instructions

Submit manufacturer's written instructions for installation.

1.2.3   Engineered Wood Products Product Data

Submit documentation verifying that no urea-formaldehyde resins were used.

1.2.4   Plastic Identification O & M Data

When not labeled, identify types in Operation and Maintenance Manual per 
paragraph MATERIAL IDENTIFICATION REQUIREMENTS.

1.3   DELIVERY AND STORAGE

Deliver windows to site in sealed undamaged cartons or in palletized 
multiple units.  Protect from damage, dampness and extreme temperature or 
humidity changes.  Store under cover in well-ventilated enclosed space.  
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Do not store in a building under construction until concrete, masonry, and 
plaster are dry.  Replace defective or damaged windows.

1.4   MATERIAL IDENTIFICATION REQUIREMENTS

1.4.1   Plastic Identification

**************************************************************************
NOTE:   The mar ki ng syst em i ndi cat ed bel ow i s 
i nt ended t o pr ovi de assi st ance i n i dent i f i cat i on of  
pr oduct s f or  maki ng subsequent  deci s i ons as t o 
handl i ng,  r ecycl i ng,  or  di sposal .

**************************************************************************

Label plastic products provided to indicate their polymeric composition 
according to the following list.  Where products are not labeled, provide 
product data indicating polymeric information in Operation and Maintenance 
Manual.

Type 1:  Polyethylene Terephthalate (PET, PETE).

Type 2:  High Density Polyethylene (HDPE).

Type 3:  Vinyl (Polyvinyl Chloride or PVC).

Type 4:  Low Density Polyethylene (LDPE).

Type 5:  Polypropylene (PP).

Type 6:  Polystyrene (PS).

Type 7:  Other.  Use of this code indicates that the package in 
question is made with a resin other than the six listed above, or is 
made of more than one resin listed above, and used in a multi-layer 
combination.

1.5   WINDOW PERFORMANCE

Provide wood windows meeting the following performance requirements.  
Perform testing requirements by an independent testing laboratory or 
agency.

1.5.1   Thermal Performance

**************************************************************************
NOTE:   Wi ndow pr oper t i es ar e cr i t i cal  t o ener gy 
per f or mance and comf or t .   Speci f y l ow U val ue ( r at e 
of  heat  t r ansf er )  t o r educe wi nt er  heat  l oss and 
summer  heat  gai n.

Ener gy St ar  l abel i ng i s appl i cabl e t o r esi dent i al  
uni t s onl y.

For  nonr esi dent i al  appl i cat i ons,  r ef er  t o UFC 
1- 200- 02,  Hi gh Per f or mance and Sust ai nabl e Bui l di ng 
Requi r ement s,  f or  mi ni mum r equi r ement s f or  ener gy 
ef f i c i ency and meet i ng mi ni mum bui l di ng envel ope 
r equi r ement s of  UFC 3- 101- 01 i ncl udi ng f enest r at i ons 
and gl azi ng.
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Coor di nat e wi t h Sect i on 08 81 00 GLAZI NG.   Desi gner  
must  ver i f y avai l abi l i t y  and adequat e compet i t i on 
f or  pr oduct s meet i ng br acket ed ener gy per f or mance 
r equi r ement s bef or e speci f y i ng and edi t  as needed.

**************************************************************************

Windows (including frames and glass) will be independently tested and 
certified with a Solar Heat Gain Coefficient (SHGC) determined according 
to NFRC 200 procedures and a whole window U-factor determined in 
accordance with NFRC 100 within the ranges as indicated below according to 
the ASHRAE 169 Climate Zone of the project location.[  Windows used solely 
within the interior of a conditioned envelope are exempted from meeting 
U-Factor and SHGC requirements, unless otherwise noted.]  Provide visual 
Transmittance (VT) of 0.5 or greater.[  Residential glazed systems 
(including frames and glass) must be energy star label for residential 
windows  labeled products for the [Northern] [North-Central] 
[South-Central] [Southern] climate zone.  Provide proof of Energy Star  
label for residential windows.]

[ 1.5.1.1   Southern Climate

Windows installed in Climate Zone [1] [2] will have a U-Factor of  [1.3] 

[1.25] [_____] W/m 2. degrees C  [0.40] [_____] BTU/h . ft 2. degrees F  or less 
and a SHGC of [0.25] [_____] or less.

][ 1.5.1.2   South-Central Climate

Windows installed within Climate Zone 3 will have a U-Factor of  [0.85] 

[1.25] [_____] W/m 2. degrees C  [0.30][_____] BTU/h . ft 2. degrees F  or less and 
a SHGC of [0.25] [_____] or less.

][ 1.5.1.3   North-Central Climate

Windows installed within Climate Zone 4 will have a U-Factor of  [0.85] 

[1.25] [_____] W/m 2. degrees C  [0.30] [_____] BTU/h . ft 2. degrees F  or less 
and a SHGC of [0.40] [_____] or less.

][ 1.5.1.4   Northern Climate

Windows installed within Climate Zone [5] [6] [7] will have a U-Factor of  

[0.65] [1.25][_____] W/m 2. degrees C  [0.27] [_____] BTU/h . ft 2. degrees F  or 
less.  There is no SHGC limit for this climate zone.

][ 1.5.1.5   Non-residential Windows

Non-residential glazed systems (including frames and glass) must be 
certified by the National Fenestration Rating Council with a whole-window 
Solar Heat Gain Coefficient (SHGC) maximum of [_____] determined according 
to NFRC 200 procedures and a U-factor maximum of [_____]  W per square m by 
K Btu per square foot by ht by degree F  in accordance with NFRC 100. 

] [ 1.5.2   Sound Attenuation

**************************************************************************
NOTE:   I ncl ude t hi s par agr aph when sound at t enuat i on 
i s a desi gn par amet er .   Use out si de- i ndoor  
t r ansmi ssi on cl ass ( OI TC)  when ext er i or  sour ce noi se 
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i s  a concer n.  
**************************************************************************

When tested in accordance with AAMA/WDMA/CSA 101/I.S.2/A440  or the 
following below, provide a minimum Sound Transmission Class (STC) of 35 in 
accordance with ASTM E90 and as determined by ASTM E413 or Outside-Indoor 
Transmission Class (OITC) of 25 in accordance with ASTM E1332 and as 
determined by ASTM E413 with the window glazed with  13 mm  1/2 inch  air 
space between two pieces of  6 mm  1/4 inch .

][ 1.5.3   Windborne-Debris-Impact Performance

**************************************************************************
NOTE:   Ret ai n WI NDBORNE- DEBRI S- I MPACT RESI STANCE 
par agr aph i f  r equi r ed by Pr oj ect .   The UFC 1- 200- 01 
DoD Bui l di ng Code ci t ed I BC def i nes wi ndbor ne debr i s 
r egi ons.   Enhanced pr ot ect i on appl i es t o essent i al  
f aci l i t i es.   Ver i f y s i t e speci f i c  r equi r ement s wi t h 
t he AHJ.   Del et e i t ems not  r equi r ed.  

**************************************************************************

Exterior window system including glazing must comply with indicated basis 
or enhanced protection testing requirements in ASTM E1996 for [Wind Zone 
1] [Wind Zone 2] [Wind Zone 3] [Wind Zone 4] when tested according to 
ASTM E1886.  Test specimens must be no smaller in width and length than 
glazing indicated for use on Project and must be installed in same manner 
as glazing indicated for use on Project.

a.  Refer to drawings for classification of window requiring basic or 
enhanced protection.

[ b.  Large-Missile Test:  For glazing located within  9.1 m  30 feet  of grade.

][ c.  Small-Missile Test:  For glazing located more than  9.1 m  30 feet  above 
grade.

] ] PART 2   PRODUCTS

2.1   MATERIALS

**************************************************************************
NOTE:   Wood i s a r enewabl e r esour ce.   
Non- sust ai nabl e har vest i ng of  wood can pr oduce soi l  
er osi on,  pol l ut ant  r unof f ,  i ncr eased l evel s of  
at mospher i c car bon di oxi de,  gl obal  war mi ng,  and 
habi t at  l oss.   Suppl i es of  c l ear  gr ades and 
l ar ge- di mensi on t i mber s ar e l i mi t ed.   Speci f y l ower  
gr ades and engi neer ed wood pr oduct s f or  
l ar ge- di mensi on t i mber s when appr opr i at e.

**************************************************************************

2.1.1   Virgin Lumber

**************************************************************************
NOTE:   The f ol l owi ng par agr aph i s t ai l or ed f or  
i ncl usi on i n Navy pr oj ect s onl y.

**************************************************************************

**************************************************************************
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NOTE:   Ol d gr owt h t i mber  comes f r om t r ees over  200 
year s ol d.   I n i ndust r y,  i t  i s  hi gh qual i t y l umber  
i n " upper "  or  " ar chi t ect ur al "  gr ades.   Lumber  
suppl i er s shoul d know whi ch t i mber  i s ol d gr owt h and 
whi ch i s not ,  but  sour ces ar e not  al ways t r acked.

**************************************************************************

Lumber fabricated from old growth timber is not permitted.  Avoid 
companies who buy, sell, or use old growth timber in their operations, 
when possible.

2.1.2   Engineered Wood Products

**************************************************************************
NOTE:   Engi neer ed wood pr oduct s i ncl ude pl ywood,  
OSB,  composi t e wood panel s,  f i ber boar d,  
par t i c l eboar d,  gl ue- l ami nat ed beams,  st r uct ur al  
composi t e l umber ,  i ncl udi ng l ami nat ed veneer  l umber  
and par al l el  st r and l umber ,  as wel l  as I - j oi st s and 
met al  pl at e connect ed wood t r usses.   The use of  
engi neer ed wood pr oduct s can r esul t  i n hi gher  
r esour ce ef f i c i enci es t han convent i onal  
l umber / t i mber  const r uct i on.   Wast e i s mi ni mi zed due 
t o uni f or mi t y of  pr oduct .   Spans and spaci ng may be 
i ncr eased f or  engi neer ed j oi st s over  spans f or  same 
dept h di mensi onal  l umber .   However ,  adhesi ve bi nder s 
used i n engi neer ed wood pr oduct s ar e any of  sever al  
synt het i c r esi ns t hat  pose var yi ng degr ees of  human 
heal t h r i sks.   Engi neer ed wood pr oduct s mi ght  be 
mor e di f f i cul t  t o r ecycl e t han st andar d,  sol i d sawn 
l umber  due t o t he bi nder s used i n manuf act ur i ng.

**************************************************************************

**************************************************************************
NOTE:   Based on t he t ype of  engi neer ed wood pr oduct  
sel ect ed f or  t he pr oj ect  ( such as composi t e wood,  
gl ue- l ami nat ed wood,  or  l ami nat ed veneer  l umber ) ,  
desi gner  must  i dent i f y t he appr opr i at e maxi mum VOC 
l evel  based on t he pr oduct s t hat  ar e avai l abl e and 
t hei r  char act er i st i cs.   VOC l evel s of  some composi t e 
wood pr oduct s ar e r est r i ct ed by t he r equi r ement s of  
40 CFR 770;  f or  exampl e,  t hi s EPA r ul e l i mi t s VOC 
emi ssi ons f or  har dwood pl ywood t o 0. 05 ppm.

**************************************************************************

Products cannot contain added urea-formaldehyde.  Determine Volatile 
Organic Compounds (VOCs), excluding formaldehyde, emitted from 
manufactured wood-based panels in accordance with ASTM D6330.  Products 
must not be used if VOC emissions exceed [_____].

2.2   WOOD WINDOWS

**************************************************************************
NOTE:   The f ol l owi ng Ar t i c l e i ncl udes t ai l or i ng f or  
Navy pr oj ect s;  on Navy pr oj ect s,  i ncl ude t he 
sent ence st at i ng r equi r ement s f or  " good sash 
i nsul at i on per f or mance"  wi t h r ecycl ed wood f i ber  and 
r ecycl ed HDPE r equi r ement s.

**************************************************************************
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**************************************************************************
NOTE:   Wher e oper at i ng har dwar e i s l ocat ed 1980 mm 6 
f eet  6 i nches or  mor e above f l oor ,  speci f y pol es and 
pol e- oper at ed handl es t o oper at e wi ndows.

**************************************************************************

**************************************************************************
NOTE:   Wher e st or m wi ndows ar e i ncl uded i n pr oj ect ,  
i ncl ude Sect i on 08 51 69. 10 ALUMI NUM STORM WI NDOWS.   
Show l ocat i ons wher e st or m uni t s ar e t o be 
i nst al l ed.   Do not  pr ovi de st or m uni t s f or  wi ndows 
i n equi pment  r ooms,  l aundr y r ooms and si mi l ar  
spaces.   St or m wi ndows ar e not  r equi r ed over  
doubl e- gl azed i nsul at i ng t ype wi ndows.

Speci f y wi ndow scr eens i n medi cal  f aci l i t i es,  f ood 
pr epar at i on ar eas,  di ni ng ar eas,  s l eepi ng ar eas,  and 
si mi l ar  l ocat i ons.   Show scr een l ocat i ons on 
drawings.

**************************************************************************

**************************************************************************
NOTE:   I ncl ude t he l ast  br acket ed sent ence wher e t he 
ant i t er r or i sm r equi r ement s of  UFC 4- 010- 01 appl y 
based on t he f aci l i t y ' s occupancy cl assi f i cat i on and 
occupancy l oad.

**************************************************************************

Wood windows must consist of complete units including sash, glass, frame, 
weatherstripping, [insect screen,] and hardware.  Window units must meet 
the Grade 40 requirements of AAMA/WDMA/CSA 101/I.S.2/A440 , except maximum 
air infiltration must not exceed  0.00016 cu m per second  0.34 CFM per 
linear foot  of sash crack when tested under uniform static air pressure 
difference of  75 pascals  1.57 psf .  In addition to general hardware 
requirements of AAMA/WDMA/CSA 101/I.S.2/A440 , provide hardware for various 
window types as indicated below.  Glass and glazing materials must conform 
to Section 08 81 00  GLAZING.  For good sash insulation performance, 
preference must be given to engineered wood core clad in wood veneer or 
PVC-wood composite (uninsulated), using post-industrial wood fiber and 100 
percent post-consumer HDPE plastic.  [Wood members which will receive 
transparent finish must be in one piece, not finger-jointed.][  For 
windows required to comply with antiterrorism provisions, design in 
accordance with Standard 10 of UFC 4-010-01 .]

2.2.1   Single-Hung and Double-Hung Windows

**************************************************************************
NOTE:   For  t he r emai ni ng par agr aphs i n t hi s Ar t i c l e 
r epr esent i ng wi ndow t ypes,  onl y i ncl ude t he wi ndow 
t ypes used on t he pr oj ect  and del et e t hose t hat  do 
not  appl y.

**************************************************************************

**************************************************************************
NOTE:   Pr ovi de doubl e- hung or  s i ngl e- hung wi ndows 
f or  l i v i ng quar t er s,  wher e st or m sash ar e t o be 
pr ovi ded or  wi ndow ai r - condi t i oner s used.   
Si ngl e- hung have l ess ai r  l eakage and shoul d be 
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consi der ed over  doubl e- hung wher e f easi bl e.
**************************************************************************

Provide with one sash fastener and two sash lifts, except provide one sash 
lift when window is fitted with a balance that counterbalances weight of 
sash.

2.2.2   Awning Windows (Top Hinged)

Awning window ventilators in same bay must operate [separately] [in 
unison].  Provide two or more hinges, pivots, or sash-supporting arms for 
each operative sash to allow easy operation, substantial support and 
cleaning of both sides of sash from inside.  Provide latches for securing 
each sash if operating devices do not include locking features.  Provide 
operating devices for controlling position of sash, including full open, 
tight close, and intermediate firm hold.  Provide operating devices with 
rotary operators of worm-gear type with wear-resistant and 
impact-resistant gears or lever operators of lever handle, off-set arm 
type.  Provide venting sash with corrosion resistant steel hinges 
connected to top and bottom rails of sash.  When lever operators are used, 
operating arms must be adjustable so that even sash edge contact can be 
maintained.  Provide compression-type weatherstripping.

2.2.3   Casement Windows

Provide two or more hinges, pivots, or sash-supporting arms for each 
operative sash to allow easy operation, substantial support and cleaning 
of both sides of sash from inside.  Provide latches for securing each sash 
if operating devices do not include locking features.  Provide operating 
devices for controlling the position of the operative sash, including full 
open, tight close, and intermediate firm hold.  Operating devices must 
include rotary gears and adjustable operating arms so that even sash 
contact can be maintained.  Provide compression-type weatherstripping.

2.2.4   Horizontal-Sliding Windows

Provide latches, pulls, and corrosion resistant steel slides necessary to 
control and secure window.  Provide for cleaning of both sides of sash 
from inside.

2.2.5   Stationary Windows

Provide fixed sash and basic frame in accordance with 
AAMA/WDMA/CSA 101/I.S.2/A440 .

2.3   ACCESSORIES

2.3.1   Adhesives

Provide sealants as specified in Section 07 92 00  JOINT SEALANTS.

2.3.2   Fasteners

Fasteners and anchors exposed to the environment to be corrosion resistant 
coated steel, aluminum, or stainless steel compatible with the window 
material and adjoining construction, and of a type and size recommended by 
the manufacturer to meet the performance requirements.
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2.4   FINISHES

**************************************************************************
NOTE:   Fact or y- appl i ed f i ni shes ar e t ypi cal l y mor e 
dur abl e and r el ease f ewer  sol vent s t o t he 
envi r onment  t han f i el d- appl i ed f i ni shes.

**************************************************************************

[ 2.4.1   Paint

Provide windows with factory-primed surfaces which will be exempt from 
first paint coat application required in Section 09 90 00  PAINTS AND 
COATINGS.

][ 2.4.2   Vinyl (PVC) Cladding

**************************************************************************
NOTE:   Sel ect  t he appl i cabl e par agr aphs( s)  f r om t he 
following:

**************************************************************************

Preservative treat all basic wood frame and sash members in accordance 
with WDMA I.S.4  and Section 06 10 00  ROUGH CARPENTRY, except do not use 
pentachlorophenol.  Clad all exterior surfaces with rigid polyvinyl 
sheathing, complying with ASTM D1784, class 14344-C, not less than  0.9 mm  
35 mil  average thickness.

][ 2.4.3   Aluminum Cladding

Preservative treat all basic wood frame and sash members in accordance 
with WDMA I.S.4 , except do not use pentachlorophenol.  Clad all exterior 
surfaces with extruded aluminum with joints sealed during assembly.  
Aluminum clad frames and sash must meet performance requirements of 
AAMA/WDMA/CSA 101/I.S.2/A440 .

2.4.3.1   Aluminum Finish

**************************************************************************
NOTE:   The sel ect i on of  anodi c or  or gani c coat i ng i s 
based pr i mar i l y on t he desi r ed appear ance:   anodi zed 
f i ni shes pr ovi de a met al l i c  appear ance and or gani c 
f i ni shes pr ovi de a pai nt ed or  met al - l i ke f i ni sh 
( or gani c f i ni shes ar e avai l abl e i n a var i et y of  
col or s) .   Onl y al l ow bot h t ypes as a Cont r act or  
opt i on when t he Desi gner  conf i r ms t hat  t he desi r ed 
appear ance i s avai l abl e i n bot h t ypes of  f i ni shes.

Based on r esear ch,  t her e ar e a l i mi t ed number  of  
manuf act ur er s suppl y i ng an al umi num cl added pr oduct  
wi t h an anodi c f i ni sh.   I f  t he Desi gner  desi r es an 
anodi c f i ni sh i t  i s  pr udent  t o conf i r m avai l abi l i t y  
by mul t i pl e suppl i er s pr i or  t o speci f y i ng.

**************************************************************************

Factory finish with [anodic coating] [or] [organic coating].

[ 2.4.3.2   Anodic Coating

**************************************************************************
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NOTE:   For  anodi c coat i ngs,  speci f y Ar chi t ect ur al  
Cl ass I  f or  har sh at mospher es wher e dust ,  gases,  
sal t s,  and ot her  dest r uct i ve el ement s wi l l  at t ack 
met al  f i ni sh.   Al so speci f y Cl ass I  f or  humi d 
l ocat i ons or  pr oj ect  l ocat i ons wi t h Envi r onment al  
Sever i t y Cl assi f i cat i ons ( ESC)  of  C3 t hr u C5.   Humi d 
l ocat i ons ar e t hose i n ASHRAE cl i mat e zones 0A,  1A,  
2A,  3A,  3C,  4C and 5C ( as i dent i f i ed i n ASHRAE 
90. 1) .   Speci f y Ar chi t ect ur al  Cl ass I I  f or  al l  
at mospher i c condi t i ons not  r equi r i ng Cl ass I .

**************************************************************************

Conform to AA DAF45 and AAMA 611.  Finish must be [clear (natural), 
designation AA-M10-C22-A31, Architectural Class II  0.010 to 0.0175 mm  0.4 
mil to 0.7 mil ] [clear (natural), designation AA-M10-C22-A41, 
Architectural Class I  0.0175 mm  0.7 mil  or thicker] [integral 
color-anodized, designation AA-M10-C22-A32, Architectural Class II  0.010 
to 0.0175 mm  0.4 mil to 0.7 mil ] [integral color-anodized, designation 
AA-M10-C22-A42, Architectural Class I  0.0175 mm  0.7 mil  or thicker] 
[electrolytically deposited color-anodized designation AA-M10-C22-A34, 
Architectural Class II  0.010 to 0.0175 mm  0.4 mil to 0.7 mil ] 
[electrolytically deposited color-anodized, designation AA-M10-C22-A44, 
Architectural Class I  0.0175 mm  0.7 mil  or thicker].[  Finish Color: 
[_____] [as indicated].]

] 2.4.3.3   Organic Coating

**************************************************************************
NOTE:   For  or gani c coat i ngs,  t o pr ovi de enhanced 
r esi st ant  t o cor r osi on,  weat her i ng,  ozone,  and UV 
r adi at i on,  ut i l i ze super i or  per f or mance powder  coat  
f i ni shes conf or mi ng t o AAMA 2605 i n humi d l ocat i ons 
and pr oj ect  l ocat i ons wi t h an ESC of  C3 t hr u C5;  
baked enamel  f i ni shes conf or mi ng t o AAMA 2603 may be 
ut i l i zed f or  non- humi d l ocat i ons and ESC C1 or  C2 
pr oj ect  l ocat i ons.   Humi d l ocat i ons ar e t hose i n 
ASHRAE cl i mat e zones 0A,  1A,  2A,  3A,  3C,  4C and 5C 
( as i dent i f i ed i n ASHRAE 90. 1) .   Ref er  t o UFC 
1- 200- 01 f or  det er mi nat i on of  ESC f or  a speci f i c  
pr oj ect  l ocat i on.

**************************************************************************

Clean and prime exposed aluminum surfaces.  Provide [baked enamel finish 
in accordance with AAMA 2603 with total dry film thickness not less than  
0.020 mm  0.8 mil ] [superior performance finish in accordance with AAMA 2605
 with total dry film thickness of not less than  0.030 mm  1.2 mils ].  
Finish color [_____] [as indicated].

] [ 2.5   INSECT SCREENS

ASTM D3656/D3656M , Class 2, 18 by 14 mesh, color [charcoal] [gray] 
[_____]. Aluminum frames to meet SMA 1004 .

] PART 3   EXECUTION

3.1   INSTALLATION

Any materials that show visual evidence of biological growth due to the 
presence of moisture must not be installed on the building project.
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3.1.1   Wood Windows

Install in accordance with the approved installation instructions.  
Securely anchor windows in place.  Install and seal windows in a manner 
that will prevent entrance of water and wind.

[ 3.1.2   Insect Screen

Install screen panels in accordance with manufacturer's instructions.  
Install aluminum framed screens in accordance with SMA 1004 .

] 3.2   ADJUSTMENTS

Make final adjustment for proper operation of ventilating unit after 
glazing.  Make adjustments to operating sash or ventilators to assure 
smooth operation.  Units must be weathertight when locked closed.  Verify 
products are properly installed, connected, and adjusted.

3.3   CLEANING

Clean windows on both exterior and interior in accordance with 
manufacturer's recommendations.

        -- End of Section --
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