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Standard Test Method for
Field Determination of Water Penetration of Installed
Exterior Windows, Skylights, Doors, and Curtain Walls, and——-
Doors-by Uniform or Cyclic Static Air Pressure Difference 1
This standard is issued under the fixed designation E 1105; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method-deseribes covers the determination of the resistance of installed exterior windows, curtain walls, skylights
and doors to water penetration when water is applied to the outdoor face and exposed edges simultaneously with a static &
pressure at the-ingeor outdoor face-tewer hlgher than—t-he—statlc air pressure—ai—Hae outdoor |ndoor face.

1.2 This test method is applicable assemblies. an
curtain-wall area or to windows, skylights, or doors alone. It is mtended prlmarlly for determlnlng the resistance to water
penetration through such assemblies for compliance with specified performance criteria, but it may also be used to determine tf
resistance to penetration through the joints between the assemblies and the adjacent construction. Other procedures may
appropriate to identify sources of leakage.

1.3 This test method addresses water penetration through a manufactured assembly. Water that penetrates the assembly, but c
not result in a failure as defined herein, may have adverse effects on the performance of contained materials such as sealants
insulating or laminated glass. This test method does not address these issues.

1.4 The proper use of this test method requires a knowledge of the principles of air pressure-management. measurement.

1.5 The values stated in Sl units are to be regarded as the standard. The inch-pound equivalents ef-Stunits-inparentheses
provided-for-information-enly. may be approximate.

1.6 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility
of the user of this standard to establish appropriate safety and health practices and determine the applicability of regulatory
limitations prior to useFor specific hazard statements,-see-Seetion 7. 7.1.

2. Referenced Documents
2.1 ASTM Standards:

1 This test method is under the jurisdiction of ASTM Committee E-6 E06 on Performance of Buildings and is the direct responsibility of SubcomniitteenEQ6.
Component Performance of Windows, Curtain Walls, and Doors.
Current edition approvee-Sept. Oct. 6:3996. 2000. Published-Nevember 1996. December 2000. Originally published as E 1105 — 86. Last pre\BolE0&ditiB36.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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3. Terminology

| 3.1 Definitions—For definitions of general terms relating to building construction used in this test method, see Terminology
E 631.
3.2 Definitions of Terms Specific to This Standard:

3.2.1 testpressure-differeneesspecimen-the-specified-difference entire assembled unit submitted for test as instatieeHn static

air-pressure-across the exterior wall of a building.
3.2.1.1 Discussior—The test specimen consists of thex major components of the assembly, including all joints, cracks, or

openings between such components and any panning, receptors, extenders, sills, mullions, or other parts or components used fc
assembling any ins (tallation. The joints between assemblies and the openings into which they are mounted (masonry openings,
ffor example) are not part of test specimen. However, these joints may be tested by this procedure.

3.2.2 test-specimen pressure differenpoe-the-assembled-window,-curtain-section-or-doorunitasinstalled specified difference
in_static alr pressure across H%e—e*teﬁeHNaH—ef—a—btﬂermg

acks, or

epemﬁgs—be&veen—sueh—eempeﬂents closed—aﬁd—any—parmg—reeeptefs—eﬁeﬁders—sﬂls— mulllons —leeked—eke%her parts or

Fare mounted

specimen expressed in pascals (IB/ft

3.2.3 water penetrationn—penetration of water beyond a plane parallel to the glazing (the vertical plane) intersecting the
innermost projection of the test specimen, not including interior trim and hardware, under the specified conditions of air pressure
I difference across the specimen. For products with non-planer surfaces (domes, vaults, pyramids, etc.) the plane defining water

penetration is the plane defined by the innermost edges of the unit frame.

4. Summary of Test Method

I 4.1 This test method consists of sealing a chamber to the interior or exterior face-ef-assembly specimen to be tested, supplying
air to a chamber mounted on the exterior or exhausting air from a chamber mounted on the interior, at the rate required to maintain
the-desired-air test pressure difference across-the-assembly specimen-white-simultaneously spraying water-onte the exterior outdoo
face of the-assembly specimen at the required rate and observing-the-interiorface for any water penetration.

5. Significance and Use

5.1 This test method is a standard procedure for determining the resistance to water penetration under uniform or cyclic static
air pressure differences of installed exterior windows, skylights, curtain walls, and-gdeets—Windows The air-pressure differences
acting across a building envelope vary greatly. These factors should be considered fully prior to specifying the test pressure
difference to be used.

Note 1—In applying the results of tests by this test method, note that the performance of a-walt-er—ctrtain-walls,at-anangle-greaterthan 15° from
its components, or both, may be a function of proper installation and adjustment. In serviee;the-vertical~were-ret-censidered in performaace will al

depend on the-develepment rigidity of supporting construction and on the resistance of components to deterioration by various causes eribition, th
expansion and contraction, and so forth. It is difficult to simulate the identical complex wetting conditions that can be encountered in detaice wit
wind-blown water drops, increasing water drop impact pressures with increasing wind velocity, and lateral or upward moving air and water. 8sme desig
are more sensitive than others to this upward moving water.

Note 2—This test method does not identify unobservable liquid water which may penetrate into the test specimen.

5.2 Laboratory tests are designed to give an indication of the performance of an assembly. Field performance may vary from
laboratory performance since the supporting structure for the test specimen, methods of mounting, and sealing in the laboratory
can only simulate the actual conditions that will exist in the building. Shipping, handling, installation, acts of subsequent trades,
aging, and other environmental conditions all may have an adverse effect upon the performance of the installed product. This field
test procedure provides a means for determining the performance of a product once installed in the building.

| 5.3 The field test may be made at the time the window, skylight, curtain-wall, or door assemblies are initially installed and
before the interior of the building is finished. At this time, it is generally easier to check the interior surfaces of the assemblies for
water penetration and to identify the points of penetration. The major advantage of testing when assemblies are initially installed
is that errors in fabrication or installation can be readily discovered and corrections made before the entire wall with its component
assemblies is completed at which time the expense of corrective work may be increased many times.

5.4 The field test may also be made after the building is completed and in service to determine whether or not reported leakage
problems are due to the failure of the installed assemblies to resist water penetration at the specified static air pressure difference

| Generally it is possible to conduct tests on window, skylight, and door assemblies without too much difficulty, and to identify
sources of leakage. A curtain-wall assembly, on the other hand, may not be accessible from the inside without the removal of

2 Annual Book of ASTM Standardgol 04.11.
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interior finished walls and ceilings. Even with removal of interior walls and ceilings, it may not be possible to observe curtain-wall
surfaces behind spandrel beams. The feasibility of conducting a meaningful static air pressure difference water penetration test «
an in-service building must be carefully evaluated before being specified.

5.5 Weather conditions can affect the static air pressure difference measurements. If wind gusting causes pressure fluctuatit
to exceed+10 % from the specified test pressure, the test should not be conducted.

5.6 Generally it is more convenient to use an interior mounted pressure chamber from which air is exhausted to obtain a lowe
pressure on the interior surface of the specimen. A calibrated rack of nozzles is then used to spray water at the proper rate on t
exterior surface. Under circumstances where it is desirable to use an exterior-mounted pressure chamber, the spray rack must
located in the pressure chamber and air supplied to maintain a higher pressure on the exterior surface. Exterior chambers &
difficult to attach readily and seal to exterior surfaces.

5.7 Even though the equipment requirements are similar, this procedno¢irgended to measure air infiltration because of
the difficulty of isolating the component air leakage from the extraneous leakage through weep holes, mullion joints, trim, or other
surrounding materials.

6. Apparatus

6.1 The description of apparatus in this section is general in nature, and any arrangement of equipment capable of performin
the test procedures within allowable tolerances is permitted.

6.2 Major Components (Fig. 1):

6.2.1 Test Chambe+A test chamber or box made of plywood, plastic, or other suitable material and sealed against the test
specimen. Test chambers mounted on the interior must be made so that interior surfaces and joints of the specimen can be ea:
observed for water penetration during the test. No part of the testing chamber shall come in contact with or restrict any point whert
water pentration may occur. At least one static air pressure tap shall be provided to measure the chamber air pressure versus:
ambient (interior-exterior) air pressure and shal-be-tecated so located that the reading is unaffected by exterior impinging wind
or by the velocity of air supply to erexhaust from the-test chamber. The air supply opening into or exhaust frem the test chambel
shall be arranged so that air does not impinge directly on the test specimen with any significant velocity. A means of access int
the chamber may be provided to facilitate adjustments and observations after the chamber has been installed.

/ Test Chamber
Water =< Control Valve
Spray : /
Grid :( / Test Specimen X
=< Air System
:< Exhaust
Pressure
Gauge
And
Control
Valve '—Z
O_ Pressure Measuring Device

FIG. 1 General Arrangement of Water Penetration Test Apparatus




A0y E 1105 — 9600
“ull

6.2.2 Air System—A controllable blower, compressed air supply exhaust system, or reversible blewer-eapable-efproviding
designed to supply the required maximum air pressure difference acress-the test specimen. The system must provide essentially
constant air flow at a fixed pressure for the required test period.

6.2.3 Pressure Measuring ApparatusA device to measure the test pressure difference within a tolerant@ &6 or £2.5 Pa
(£0.01 in. of water column), whichever is greater.

6.2.4 Water-Spray SystemThe water-spray system shall deliver water uniformly against the exterior surface of the test
specimen at a minimum rate of 3.4 9mmin (5.0 U.S. gal/fth).

Note 43—The National Weather Service Technical Paper Nérdfords that in the contiguous 48 United States, the greatest rainfall for a 1-h period
is less than 12.7 cm (5.0 in.). The rate of 3.4 B/min (5.0 U.S. gal/fth) specified in this test method corresponds to a rainfall of 20.3 cm (8.0 in.)/h
unless otherwise specified.

6.2.4.1 The water-spray system shall have nozzles spaced on a uniform grid, located at a uniform distance from the test
specimen and shall be adjustable to provide the specified quantity of water in such a manrneras-determined by to wet all of the
test specimen, uniformly and to wet those areas vulinerable to water penetration. If additional nozzles are required to provide
uniformity of water spray at the edge of the test specimen, they shall be equally spaced around the entire spray grid.

6.2.4.2 The intake water line to the nozzle grid shall be equipped with a pressure gage and pressure adjusting valve. For field
testing, the water pressure shall be adjusted to the same pressure at which the water spray system was calibrated.

7. Hazards

7.1 Warning— Glass breakage-sheuld will not normally occur at the small pressure differerees-rormally-apphied during in this
test-However-because-exeessive air test method. Excessive pressure differences may occur, however, due to error in operation ¢
gusting wind, therefore, exercise adequate precautions—should-be taken to-protect-persons—from-the-possibility-ef-broken glass.

personnel.
7.2 Take whatever additional precautions are necessary to protect persons from water spray, falling objects (which may include

tools), the spray system, or even the exterior test chamber.

8. nfermationRequired

8-1—The-speeifying-authority-shalt-supplyExamination of Test Specimens

8.1 Select and identify the f test specimen in accordance with the procedures establlished i Sectiown 10.

8.2 Conduct a detailed visual examingation of the test specimen and the construction adjacent to the test specimen. Record all
pertinent observations.

8.3 If the intent is to test an operable window, skylight-erprevide-guidance+elative door, the unit should be checked for proper
installation by opening, closing, and locking the unit five times priertoe-its-speeifieation. testing, with no further attention other
than the initial adjustment.

Norﬁ—ﬁd-t-hotrgh—the—speerfymg—aut-horrty 4—The purpose of this examlnatroﬁ-rs-responsrbb-foresta-bllshmq to record the physmal condition of the
test specimen-sampling—seleetion, and-iden agreed upon by all
partiesinveolved-prier-to-testing.

8-1-1Test-specimen-sampling;-selection-adjustmentand-dentification.

8-12Testpressure-differenee(s) adjacent construction at the time of testing. Examples of pertinent observatiens-te be applied
during-the-test.

8-13-Whetheruniferm recorded include; any damage-er-eyelic-airpressure-difference-tests,-orboth,shall-be-used—Buration and

Aumber deterioration observed, missing or broken components, miss-adjustment or weatherstrip or other components, cleanlines:s

of—eyeles—rf—eyehc—tes{—rs—ueed

ree with 3.2.3.

flashing;—gutters, specimen, out-of-square installations;—and-sills-is-noet-considered-failure. so forth

9. ExaminatienCalibration

9.1 The ability of Fest-Speeimens

9-1-Seleetand-dentify the test-specimen-in-aceordance with apparatus to meetthe-procedures-established-in Section 8.

9-2-Coenduct applicable requirements shall be checked by using-a-detalled-visuat-examination catch box, the open face of which
shall be located at the-test-speeimen and position of-the-econstruction-adjacent to face of the test speeimen—Reeerd-all pertinent
observations.

9:3-fthe-intent The calibration device is illustrated in Fig. 2. The catch box shall be designed to receive only water impinging
on the plane of the test specimen face and top exclude all run-off water from above. The box-shall be w 610 mm (24 in.) square,
divided into four areas each 305 mm (12 in.) square. Use a cover approximately 760 mm (30 in.) square to prevent w,ater from

3 National Weather Service, Washington National Airport, Arlington, VA 22202.
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FIG. 2 Catch Box for Calibrating Water-Spray System

/

entering the-unit-sheuld calibration box before and after the timed observation interval. The water impinging on each area shal
be-ehecked captured separately. A spray that provides at least 1.26- L/min (20-gal/h) tetal-ferproperinstaliation—by opening
elosing, the four areas ane-Heeking not less than 0.25 L/min (4 gal/h) nor more than 0.63 L/min (10 gal/h) in any one square shal
be acceptable.

9.1.1 The water-spray system shall be calibrated at both upper corners and at the qunarter point ef the horivzontal center limr
(of the spray system). If a number of identical, contiguous, modular spray systems are used, only one module need be calibrate
The system shall be cating,brated with the catch boxes at a distance wildinmm (2 in.) ofu the test specimen location from
the nozzle. The reference point for location of the spray system from the specimen shall be measured from the exterior glazin
surface of the specimen farthest from the spray system nozzles. Recalibrate at intervals necessary in the judgment of the testi
agency but not more than six months.

9.1.2 When the calibration is made, record the water pressure on the intake water line to the nozzle grid. When a field test i
made, make sure to adjust the water pressure on the intake line to the pressure recorded when the grid was calibrated.

10. Information Required
10.1 The specifying authority shall supply the following information or provide guidance relative to its specification.
Note-3—Theptrpose-of-this-examinationis-to-record 5—Although—tl=re-physrcal-ceﬁd-meﬁ of the specrfyrng authority is responsible for establishing

test specimen sampling, selection, aned-adia SHsk o 6 servatrons |dent|f|cat|on punbedures
procedures or modrfrcatrons to said unrt shoul berecordedHne : mag 6 toration =i erhisadjustm

10-3Fitthetestehamber mutually agreed upon by all parties involved prierto-the-perimeterof the test testing.

10.1.1 Test specimen sampling, selection, ad|ustment and |dent|f|cat|on

10.1.2 Test pressure difference(s
Provide-stitable-suppert-for apglred durlng the—test—ehamberese—ﬂ%at—rt—dees—net—contact test.

10.1.3 Whether unrform 0 y

ation-is—te be madk

perimete

and any eyehc—arﬁeuppty—eﬁe*haust ducts—preesure taps, or o

%%Estabhsh—a—tneans—feemea&mng—the—ahepfessure difference-acrossthe-testspecimen-which-takesinto-accountthe differer

thatmay-existbetween-the-static- pressure-in-the-interiorof-the-building tests, or both, shall be used. Duration-ane-the-static pressu
en-the-exterior—inthe-ease number-ef-an-interier-mounted cycles if cyclietest-chamber, it may is used.

10.2 Unless otherwise specified, failure criteria of this test method shalt-be-pessible-simply-to-open-a window defined as wate
penetration ir-a—+eem-to-balance accordance with 3.2. 3 Fallure also occurs Whenever water penetrates threugh—the pressure
pressure-tap-to perimeter frame of the-e aressure t

te-the-interiorforan-exterier-mounted teet—ehambeleweuw—pfepeﬂy—aeeeum—feeany—dr#erence specrmen Water contained within

drained flashing, gutters, and sills is not considered failure.

11. Calibration
11-1-cheek-the-abilityPreparation of Test Apparatus
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11.1 Fit the testapparatus chamberte-meetthe-applicablerequirements-by-using-a-cateh-boxthe open face perimeter of which
sh&H—be—leeated—at the—peaﬁeﬁ—ef—the—ﬁaee—ef the%es%speermeHéFheea%F&Heﬁ—deweeﬂ&mﬁra%ed%Frg—EéFheea%eh box shall
be-de 0 ik he test speemeee—face—aeel—te—e*elude—ahun-e#—watee#om above.

5101 i " o -seare. Use—a—eeveeapp%eaemately 760
i val. Capture

separ&&ely—the entire assembly through which a check fOfﬁf&f@Fﬁ%ﬂHﬂgﬁg—&H—G&&h—&F&&—A—SﬁFﬁy—tﬁ&i—ﬂf@W&G&ﬁ—i&&S&l 26 L/min
{20-galfh)-total penetration is to be made. Provide suitable support ferthe-feur-areas and test chamber so thatit-deesnot less thar

0:25-Hmin-{4-galth)yner-more-than-6-63-t/min{10-gal/h) in contact or restrict-any-onre-sguare—shal-be-aeceptable.

1111 When-the-calibration-is-made+eeord the point where waterpressure on leakage may occur. Seal all joints between the
ntake-waterlineto test specimen perimeter anethe-nozzle-gridk-When a fieldtestis-made,make-sure to adjust chamber. Seal any
openings between the-water test chamber and any air supply or exhaust ducts, pressure taps, or other measuring devices.

11.2 Establish a means for measuring-the-intaketine to air pressure difference across the test specimen which takes into accoun
the difference that may exist between the static pressure+reecoerded when-in-the-grid-was-calibrated.

11-1-2-Calibrate interior of the-water-spray-system-at-boeth-upper-eorners, building and-atthe-guarter point of static pressure on
the-hoerizontal-centerdine<{of exterior. In the-spray-system)—fanumber case-ef-identical,-contiguousmodular-spray-systems are
used;-enty-ene-module-need an interior mounted test chamber, it may-be-calibrated—Calibrate-the-system-with-the-eatch boxes at
possible simply to open-a-distance-within-56-mm-(2-in.) of window in a room to balanee-the-speeimen-teeation from pressure. A
pressure tap to the—nezi-le—'Fhe—Fe#efeHee-mteneHeHeea{lon ofa pressure measurlnq deV|ce onan mterlor mounted chamber
or a pressure tap to the-sp imen farthes

#em—meﬁpfay—systaﬂ—mﬁleﬁ%e%bmt&aemtewm&m%ﬁmﬁhaﬁ—a*momhs |nter|or for an exterlor mounted test chamber

would properly account for any difference.

12. Procedure

12.1 Procedure A—Test under uniform static air pressure difference as follows:
12.1.1 Adjust the valve on the water-spray system so that the intake water is being delivered at the calibrated pressure, as
described in Sectior41. 9.
I 12.1.2 Apply the specified static air pressure difference-acrossthetestspeeimenpromptly within 15 s and maintain this pressure,
along with the specified rate of water spray, for 15 min.
12.1.3 Observe and note points of water penetration, if any, 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 Procedure B—Test under cyclic static air pressure difference as follows:
12.2.1 Adjust the valve on the water-spray system so that the intake water is being delivered at the calibrated pressure, as
J] described in Sectiea+1. 9.
12.2.2 Apply the specified static air pressure difference across the test specimen promptly and maintain this pressure, along with
J| 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.
I 12.2.3 While maintaining the water spray, reduce the air pressure difference to zero for a peried-ef-approximately not less than
1 min.
12.2.4 Repeat the preceding two steps for the specified number of cycles. In no case, however, shall the total time of pressure
application be less than 15 min.
12.2.5 Observe and note points of water penetration, if any, which occur during the test.
12.2.6 Atthe conclusion of the required number of cycles, 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.
12.3 Measure and record the barometric pressure and temperature of the air near the exposed surface of the test specimen, ar
of the air near the air intake or exhaust of the air system. Measure and record the speed and direction of the air movement (wind)
at or near the exposed surface of the test specimen. Take such measurements immediately prior to or during the test.

13. Report

13.1 Report the following information:
13.1.1 General—Testing agency, requester of test, date and time of test, date of report, identification, and location of building.
13.1.2 Test Specimen DescriptieAManufacturer, model, operation type, dimensions, materials, etc.; identification and location
of the test specimen(s) within the building; physical condition of the test specimen, description of any modifications made to test
specimen; age of the test specimen, if known, etc.
13.1.3 Detailed Drawings—If available, detailed drawings of the specimens that provide a description of the physical
I characteristics-inc, skyludinght sash or door dimensions and arrangement, framing location, panel arrangement, installation and
spacing of anchorage, weatherstripping, locking arrangement, hardware, sealants, glazing details, and any other pertinent
J| construction details. Any modifications made on the specimen to obtain the reported shall be noted.
13.1.4 Sampling Procedureslf applicable, describe or list the procedures established.
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13.1.5 Test Parameters-List the specified static air pressure difference used in the test and the rate of water-spray application
if different from that specified in Section 6. If cyclic test was used, list the number and duration of pressure difference applications.
Describe the location of the test chamber, whether mounted on the interior of the building or the exterior; describe the method use
to take into account the difference in the static air pressure. If test was made to check the conformity of the specimen to a particule
specification, identify or describe that specification.

13.1.6 Test Conditions-List pertinent atmospheric conditions such as pressures and temperatures and list exterior wind speec
and direction as measured and recorded during the test.

13.1.7 Test Results-Record all water penetration as described in Section 12.

13.1.8 Compliance Statemestinclude a statement that the tests were conducted in accordance with this-test+methed, and if
necessary-comptetety-deseribe method or a complete description of any deviations from this test method.

13.2 If several identical specimens of a component are tested, the results of all specimens shall be reported, each specimen be
properly identified, particularly with respect to distinguishing features or differing adjustments. A separate drawing of each
specimen shall not be required if all differences between them are noted on the drawings provided.

14. Precision and Bias

14.1 No statement is made either on the precision or bias of this test method for measuring water penetration since the rest
merely states whether there is conformance to the criteria specified for success.

15. Keywords
15.1 curtain walls; doors; skylights; water penetration; windows
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