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1, Scopa

1.1 This test methed covers the deternvination of the resis-
tance of ivstalled extorior windows, cuttain walls, skyliphts,
and doors to weter ion when water is applied to the
outdoor fice and exposed edges simulteneously with & static aix
pressure at the outdoor face higher than the pressure &t thae
Indloor face.

1.2 This test method is applicable to any curtain-wall ates ot
to windows, akylights, or doors slotes, Tt 1§ imended primarily
for determinjng the resistance to water penetration through
such asgemblics for compliance with specified performance
criteria, but it may also be uzad to determine the resistance to
pencization through the joints betwesn the assemblies and the
adjacent construstion. Other procedurss may be appropriate to
identify sourves of leakage.

1.3 This test method zddresses water penetration through 8
matufactured assembly. Water that penctrates the assembly,
but does not result in a failure as defined hetein, may have
fictverss offccts on the performance of contained matatialz sich

- a8 sealits and Ihwelating or Tandnated glass. This test tethod

does not eddress thede issues.

1.4 The proper use of thie test method requires a knowledge
of the principles of pressure measurament,

1.5 The values stated in 81 units are to be regarded as the
standard. The inch-pound equivalents of SI units may be
approximate,

1.6 This standard does not purport to address all af the
xafety concerns, {f any, associated ‘with its use. It is the
responsibility of the user of this standard to estublish appro-
priate safefy and health practices and determing the applica-
bility of regulatory Hmitations prior to use. For specific hazard
statements, see 7.1.

2. Referenced Documents

2.3 ASTM Standands:
B 631. Terminology of Building Constructions?

| This st mathod Is veder the fudsdiction of ASTM Commitee BOS on
Porformance of Buildings and is tha direct sesponsdhility of Subcommitiee E06.51
ca Companent Peagforinanes of Windows, Curtain Walls, snd Doors.

Curvent pdition spproved Oct 10, 2000, Pablighad Decamber 2000, Originally
publithed a8 B 1108 - 86. Last previous adition B 1105 - 96.

* Anawcl Book of ASTM Standgnde, Vol 04,11,

Copyright G AETM, 100 Bact Hibor Drive, Waet Gonshohockan. PA 154280008, Unied Stiti,

3, Terminology

3.1 Definitions-—For definitions of geneml terms r¢lating to
building construction used In this tast tethod, see Terminwlogy
E 631,

3.2 Definitions of Terms Specific to This Standard:

321 specimen, n—the entire assemnbled unit submitted for
test ag ingtalled in the exterior wall of a building,

3.2.1.1 Discussion—The test specimen consists of the major
oompanants of the assembly, including all joints, cracks, or
openings between such conponents and any panming, recep-
tors, extendars, sills, mullions, or other pavts of components
used for assembling any installarion. The joints between
assemblies and the openings into which they are mounbed
(masonty openings, for example) ape not part of the teat
specimen, However, these joitits may be tested by tids proce-
dure.

3.2.2 test pressure difference, n—ihe specified difference i’
gtatic air pressure acxoss the closed mnd locked or fixed
specimen expressed in pasoals (IbFR?).

3.2.3 water penefration, n--penetration of water beyond a
plage parallel to the glazing (the vertical plane) intersecting the
innermost projection of the test specimen, not including
interior ttitn and hardware, under the specified conditions of air
pressure difference across the specimen. For produots with
non-plener surfaces (dowes, vaults, pyramids, ‘etc.) the plane
defining water penetration is the plane deﬁnad by the innermou
edpes of the unit frame.

4, Summary of Test Method

4.1 This test method consists of sealing & chamber to the
interior or exterior face of specimen to be tested, aupplying air
to a chantber mounted on the exterior or exhausting air from s
chamber mounted on the interior, at the rate required tn
maintgin the test pressure difference across the specimen while
spraying watet onto the outdoor face of the epecimen at the
rexjiired rato and obsétving sny water penetration,

5. Sighificance and Use

3.1 This test method i§ a standard procedure for detemining
the resistance to water penetration under uniform or eyclic
static air pressure difforences of installed exterior windows,
skylights, curtain walls, and doors. The air-pressure diffetences
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acting acoss a building envelope very greatly. These factors
should be considered fully priot to specifying the test pressure
difference 10 be nsed.

Nome 1—In applying the resylt of tests by this test method, note that
the performinae of a wall or it components, or both, mxy bt & fanction
of proper inatallation and adfusteent, Tn gervice, the performance will also
depond on the rigidity of sapporting construction and ott the resistance of
components to dewerioration by various causes, vibration, thoomal expan-
gion and contraction, md so forth, It iz difficult o sbaviate the identical
complex wetting conditions that can be encountered in service, with jarge
wind-blown water drops, incroasing waber drop impact pressutes with
creaing wind velogity, and lateral ar upward moving sir and wabet.
Some designs are more seuxitive than othera to this upward moving water.

Nore 2—This test method does qot identify unobservabln liquid water
which may penctiate into the tast speoio,

5.2 Laharatory tests are designed to pivs an indication of the
performance of an assembly. Figld perfonnance may vary from
labotatoty pexformance siee the suppocting structure for the
test spesimen, wmethods of mounting, and seeling in the
labormtory cam only simulato the actysl conditions that will
exist in the building. Shipping, handling, installation, acts of
subsequent trades, aging, and oihier environmental conditions
all may have an adverse effect upon the performance of the
instailed product. This field test procédure provides a means
for determining the petfonmance of a product once installed in
the building. .

5.3 The fleld test may be made at the time the window,
skylight, cuxtain-wall, or door asserablies are initially installed
ahid before the intarior of the building is findshed. At this titae,
it is generally easler to check the intetior surfaces of the
aszembliez for water pepetration and to identify the points of
peneteation. The major sdvantage of testing when assemblies
are initially installed is that errets in fabrication or installation
can be readdily discovered and correstions made before the
entire wall with its component assemblick is coropleted at
which time the expense of corrective work may be increased
many times.

54 The fleld test may also be made after the huilding is
completed and in service to determine whether or not reported
‘legkage problemsz are duwe to the failwe of the installed
asgamhlies to resist water penetration at the specified static air
pressurs difference. Generslly it is possible to conduct tests on
window, skylight, and door assemblies without too much
difficulty, and 0 identify sources of lcakage. A curtain-wall
aszembly, on the other hand, may not be actcusible from the
inpide without the removal of interior finished watls and
ceilings. Even with removal of interior walls and ceilings, it
may not be posgible to observe cuttain-wall surfaces behind
spandrel bearns, The feesibility of conducting & meaningfisl
static air pressure difference water penettstion 48t on an
in-service building must be catefully evalyated before being
specified :

55 Weather conditions can affect the static air pressure
difference measurements. If wind gusting causes pressure
fluctuation to exceed £10% fom the specified test pressure,
the test should not be conducted.

5.8 Gencrally it is more convenient t¢ use an interior
moutited pressure chamber fiom which aix is exhausted to
obtain & lower pressure on the interior surface of the specimen.

A calibrated rack of notzles is then used to spray water at the
proper rate on the extetior surface. Under gircumstances where
it i desirable to use an exterioranounted pressure chambet, the
spray rack poust be located in the preesure chamber and air

* sapplied to maintain 4 higher prezmure on the exterior surface,

Exterior chamberg are diffioult o attach readily and seal to
exterior surfaces. '

§.7 Bven though the equipment requitements are similar,
this procedure is not imendsd to measure air infiltration
becauss of the diffioulty of isolating the component air leakage
from the extraneous leskage through weep holes, maullion
Joints, trim, or other surrounding matexials.

& Apparatus

6.1 The description of apparatus in this section iz general in
nature, and any arrangement of equipment capable of perform-
ing the test procedures within allowable tolevances is pemmit-
ted

6.2 Major Components (Fig. 1)

6.2.1 Test Chamber—A test chamber or box made of
plywood, plagtic, or other suitable material and sealedl agninst
the tost specimen, Test chambers mounted on the interior mugs
be made 50 that interior surfioes and joints of the specimen can
be easily observed for water penetration duting the test. No
part of the testing chamber shall ¢come in contact with or
mesttict any point whers water pepiration may ocout. At least
one static ait pressure tap shall bo ptovided to measurc the
chamber air presgune veraus the ambient (interior-exterior) ar
pressure and shall be 30 located that the reading iz unaffected
by exterior impinging wind, or by the velocity of air supply to
or from the charober. The air supply opening into or exhaust
fromm the chumber shall be arranged so that air does not impinge
directly on the test specimen with any significant velocity, A
means of access into the chatber may be provided to facilitats
adjustments and observations after the chamber has been
installed.

6.2.2 Air System—A controllable blower, cotnpressed air
supply exhaust system, or revetsible blower designed to aupply
the required maximum air pressure difference across the
specimen. The system niust provide essentially congiant pir
flow.at 4 fixed pressuge for the required test perod.

6.2.3 Pregsure Measuring Apparatis—A, device to measure
the test pressure difference within g 1olerance of £2 % or 2.5
Pa (0,01 in. of water column), whichever is groater

6.2.4 Water-Spray System-~The water-spray gystem shail
deliver water unifortoly agnainst the exferior surface of the test
specimen at a minitnytn tate of 3.4 LinZmin (5.0 US.
gal/R*h).

Note 3+-The Natiopal Weather Setvice Technical Paper No. 40%
fecords that in the contighous 48 Unitnd States, the greatest tainfall fora
)b period is foss than 12,7 ooa (5.0 ). The mto of 3.4 Lim®-min (5.0 U1.8.
gal/f*:h) specified i this test method comesponds o a rajntall of 20.3 cm
(8.0 in.yh unless otherwise specified.

6.2.4.1 Tho watcr-spray system shall have nozzles spaced
on a uniforoa grid, located at & wmiform distance from the test
specimen and shall be adjuswmble to provide the specified

? National Weather Service, Washingtott National Airport, Arlington, VA 22202
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guantity of water in such a manner 1s t0 wet ol of the test
specimen, wniformly and 1o wet those aveas vulnerable o water
peneitation. If additional pozzles are required to provide
uniformity of water spray it the odge of the test specimen, they
shall be equally spaced around the entire spray grid.

6.2,4.2 The intake wafer line 1o the nozzle grid shall be
equipped with a pressure gage atd pressure adjusting valve.
For ficld testing, the water pressure ghall be adjusted to the
same pressure uf which the watet spray system was calibrated,

7. Hazards.

7.1 Warning—Glass breakage will not normally occur at
the small pressure differences applied in this test method,
Excestive pressure differences may occur, howevet, due to
errot in operation or gusting wind, therefore, exercise adequate
precautions to protect persetinel

7.2 Take whatever additional precautions are necessary to
protect petsons from water spray, falling objects (which ray
include tools), the spray system, of even the exterior test
chamber, :

8. Examination of Test Specimens

8.1 Bsloct and identify the test specitnen in socordance with
the procedures established in Section 10,

8.2 Conduct a detailed visual examination of the test speci-
men and the construction adjacent io the test specimen, Record
all pertinent observations.

8.3 If the intent is to test an operable window, skylight, or
door, the unit should be¢ checked for proper installatiom by
opening, colosing, and locking the unit five times prior to
testing, with no further attention other than the initie} adjust- .
ment.

Note 4--The purpos of this examinaticn is 1o record the physical
candition of the test eproimen and adjscent ooattuction at the tme of
testing. Bxamples of pertinent observations to be recorded include; any
dmyage or deterioration chacrved, missing o byoken componsmts, misg-
adjustment or weatherstrip or other components, oleanliness of the test
specimen, out-of-square instsliations, and so forth.

9. Callbration

9.1 The ability of the test apparatus 1o meet the applicable
requitements shall be checked by using a catoh box, the open
face of which shafl be Jocated at the position of the face of the
test specimen. The calibtation device is illustrated in Fig. 2.
Tho catch box shall be designed to receive only water
mnpinging on the plane of the test specimen face and to exclude
all run-off water from above, The box shall be 610 mm (24 in))
square, divided into four areas each 305 mm (12 in.) squate,
Use a cover approximately 760 tarn (30 in,) squate to prevent
water from entering the calibration hox before and after the
titoed observation interval. The water impinging on each area
shal! be captured ssparately. A spray that provides at least 1.26-
L/min (20-gal/k) total for the four areas and not less than 0,25
L/min (4 gal/k) nor mere than 0.63 Lémin (10 gal/h) in any one
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9.1.1 The watér-spray system chall be calibrated at both
upper corners and at the quarter point of the horizontal center
Ling {of the spray system). If a number of identical, contiguous,
modular spray systems o used, only one module need be
calibrated. The systom shall be calibrated with the catch boxes
at & distance within =51 mm (2 in) of the feel specimen
location from the nozzle. The reference point for location of the
spray system from the specimet: shall be measured from the
extetior glazing surface of the specimen farthest from the spray
systéin tozzles, Recalibrate at intervals necessary in the

" judgment of the testing agency but not more thap six months.

9.1.2 When the calitwdtion is made, record the water pros.
sure on the inteke water line 1o the nozzle grid. When a field
tegt is made, make sure to adjust the water pressure on the
intake line to the pressure recorded when the prid was
calibrated.

0. Information Required

10.1 The specifying authority shall supply the following
information or provide guidance relative to its specification,

Nove S—-Although the specifying authority is responsible for establish-
iug test speoimen sampling, selection, and identifiostion procedueres, such
procedorey ar modifications to aaid it should be muially agreed upon
by wll pudes involved prior to teating. .

10.1.] Test specimen sampling, selsotion, sdjustivent, and
identification,
10.1.2 Test pressure difference(s) to be appHed during the
test. :
10.1.3 Whether uniforrd or cyclic air pressure difference

- tests, or both, shall be used. Duration and number of cycles if

cyclic test is used.

10.2 Unless otherwise specified, failure oriteria of this test
method ghall be defined a2 water penetration in sccordance
with 3.2.3, Failure also occurs whenever wetor penctratos
through the perimeter frame of the test specimen, Water
contained within drained flashing, gutters, and sills is not
considered failure.

YL/ 22003 wEi ol dZ380499 FIL TESITLNG
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) FIG. 2 Catch Box for Gallbreting WiderSpray Systen
square shall be acoeptable. 1. Preparation of Test Apparatus

11.1 Fit the test chamber to the petimeter of the tost
speciment to cover the entire asgambly through which 4 check
for water penetration is to be made. Provide suitable support
for the test chamber so that it does not. contact or restrict any
point whete water leakage oay oceur. Seal all jolnts between
the test spocimen peritnefer and the test chamber, Real my
openings between the test chamber and any ale aupply or
exhaust ducts, pressure taps, or other messuring devices.

11.2 Establish & means for messuring the air picssure
difference across the test specimen which takes jnto account
the difference that may exist between the static pressure in the
interior of the building and the static ptessite on the exterier,
In the case of an inferdor mounted test chamber, it may bo
possible simply to open a window in a room: to balancs the
pressute. A pressure tap to the exterior for & pressure measuring
device on an intéHor-mounted chamber or & pressure tap to the
interior for an extérlor-mounted test chamber would properly
account for any difference.

12. Procedure

12.) Procedure A~—Test under uniform static sir pressure
difference as follows:

12.1.1 Adjust the valve on the water-spriy System so that
the jutake water is being deliveped at the calibrated pressurc, as
describad in Section 9.

12.1.2 Apply the specified static air pressure difference
within 15 s and maintain this pressure, along with the specified
tate of water spray, for 15 min.

12.1.3 Observe and note points of water penetration, if sy,
that occur during the test.

12.1.4 Remove the air pressure difference and stop the water
spray. Carefully inspect the test specimen for any additional
evidence of water penetration and note any such evidence for
the report,

12.2 Procedwre B—Test under oyolic static air pressure
difference as follows:

12.2.1 Adijust the valve on the waterspy system so that

FAGE  1b
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the intake water is baing delivered at the calibated prossure, as
described in Saotion 9. _

12.2.2 Apply the specified static air pressure difference
atross the test specimen promptly and maintain this pressure,
glong with the specified rate of water spray, for the period of
time stipulated by the specification or the specifier. Unless
otherwise specified, the duration of the pressure cycle shall be
5 min.

12.2.3 While maintzining ths water spray, reduce the air
presaure difference to zero fot 2 period of not less than ! min.

12.2.4 Repeat the preceding two steps for the speoified
number of cycles. In no case, however, shall the total titne of
pressure application be leas than 15 min,

12.2.5 QObeatve snd nots points of waket penetration, if any,
which ocour during the test.

12.2.6 At the canclusion of the roquired number of cycles,
remove the air pressurc difference and stop the water spray.
Carefully ingpeot the test speciven for any additional evidence
of water penetration and note any such evidenoe for the roport,

12,3 Measurs and record the barometyic pressure and tem-

of the air pear the exposed surface of the test
specimen, and of the air near the air intake or exhaust of the ait
systers, Measure and record the speed and direction of the air
movement (wind) at or near the exposed surface of the test
specimen, Tuke such measurcments imimediately prior to or
during the test,

13. Report

13.1 Repost the following information:

13.1.1 General—Testing agency, requester of test, date and
time of test, date of report, identification, and location of
buildiog.

13.1.2 Tast Specimen Description—Manufacturer, model,
operation type, ditsensions, matetials, etc.; identification and
Jocation of the test gpecimen(s) within the building; physical
condition of the test speoimen, description of any modifications
made to test specitnen; ags of the test specirien, if known, ete.

13,13 Detailed Drawings—If available, detailed drawings
of the spscimen that provide a description of the physical
charactetistics, skylight =ash or door dimensions and arcange-
ment, framing location, panel arrangement, installation and

spacing of enchotage, weatherstripping, locking arvangement,
hardware, seslants, glazing details, and any othet pectivent
oonstructiop details, Any modifications made on the specimen

~ to obtain the reported shall be noted.

13.1.4 Sampling Procedures—-If spplicable, deseribe or list
the procedures established,

13.1.5 Test Parameters—IList the spocified static air pres-
sure difference used in the test and the rete of water-spray
application if different from that ppecified in Seotion 6, Jf
cyclic tegt was used, list the number and duration of pressure
difference applications. Describe the location of the test cham-
ber, whether mounted on the intetior of the bullding or the
exterior; describe the method used to take into account the
difference in the static air pressure. If test was made to check
the conformity of the specimen to a patticulsr specification,

- identify or describe that specification.

13.1.6 Test Conditions—List pertinent stmospheric condi-
tions such as pressures and temperatures and list exterior wind
speed and direction as measured and recorded during the tast,

13.1.7 Test Results—Record all water pepetration as de-
sexibed in Section 12,

13.1.8 Compliance Statement—Include a statement that the
tests wére conducted in accordance with this test method or a
complete description of any deviations from this test method,

13.2 If several identical specimema of a component are
tested, the tesults of all apocimens shall be ropotted, each
specimen being properly identified, partioularty with respect to
distinguishing faatures or difftting edjustments. A separate
drawing of each specimen shall ot be required if all differ-
ences between them ate noted on the drawings provided.

14. Precislon and Biay

14.1 No statement is made either on the precision or bias of
this test method for measuring water penetration sinee the
renult merely states whetber there is conformance to the criteria
specificd for syccess.

15, Keywords

15.1 curtain walls; doors; skylights; watet penetration; win-
dows ,
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