;e3ef 4(6 Tf bh& FACADE | NTEGRI TY TESTI NG APPARATUS AND MET
THE | NVENTI ON Mﬂmm]mmmmmmmn rel ates to apparatus and nethods f ”Hmmlmmfm
the water tigh ui | ding facade. Specifically, the i nventJ'Ggorg0 .
relates to apparat«sg;sand nethods of testing that will conformto 2
mul ti-jurisdictional standards for the testing of resistance of a building

facade to the in ss of rai and noi sture. Sld testing _nethods invol ve
t he application A% = N QAT AN Z ng el enents

and their ' Ll d ji nting points. BACKGROUND CF THE
| NVENTI G\Hﬁr% p&ﬁﬂ"@flk pﬁce for water tightness in the building _
industry, therpharigvéntfondidlattst ty eppatstes tAv memeds FobPaesfig tHéewvatefst 1S

a conpliance threshold whereby new materials and nethods of construction
ar e t est etightoesgyeha building fag i pegificallybtiie inventian mwiates ¢c apsamatusang t hese
tests are_canducted under | aboratory conditions. in, accord e Wth.testing
et hode. TS 5ol Bt wiECE b mte FANEIIIGiong! SBRRBIRIPEL™ ERupd: o
testing ngt leeRsaridecofPbuilihy fatidertoithe thgrass bPramhng @tbiviurdli BaRpieBtin
jurisdiction, for exanﬁl e ASTM standards in the US, the Buil di ng Code of
Aust r al i amedrodsniavelvsttnaprpieation ehwatersapd aimat pigssaiengprriiagsta Deilding,

Aut hority | . sting the resistance of

mat eri al Sel%?ne%%‘ﬁ@@g'ﬁeg% aﬁé@ﬁg@l}ﬁf&ﬁrﬁ’%ﬁﬂgg@‘pﬁ@ bg\/@#ér i ngress, the various

st andar d BAQKGROUND@E THEINMENTONor I d general ly invol ve the application
of water and ajr . to the test sanple. The conpliance threshold being a
measure of thzllnrr’ﬁr@ﬂﬁfec%f"@ﬁ"@gp%ﬁ”ﬁtﬁé?'SBBﬁﬁri@ tg?o@"'gfngt iU t"%&‘?rpl eto
the appl i gl wdfb@addhfeshBilisRbPhecdtd B nidt 1T Rl WcahpRalied fiésiy | O
foll owi ng construction of a building, 1t I's conmon in ceftaln circunstances
t 0 subj ecwhetebyboewd majefials agird troethosisnof aonstrugtiocnaace tested far geperad t hat
the quality ,of construction hag net eci fijcation _standards o,this end,
port abi ¢ ARRIFERIRGT RULPS; sgRdedR, (R Beid JeRteaarohhSau S yRger

appar at usiabdratefUESIRftidRYAIn S8cbraanek Withate$Bh@ métheds $et be Hdobted BY thé el d.

It is to this type of testing that the present invention is directed. The
Hose Met happropriaterbuilding awthpritiRspl i ance test conducted in the field whereby

a hose siml ar Lre. ho | S;.Secu 0X h ' . .facade
Fo be tested . SabdBid Kedtind Memcis® s h il o dhinet e foriaiS8a Miffyd 7 o'
2 are all eact jwisdietionpfdrrexdneple ASTHestaadardseinhihe UET the BaildingpC ode of

t hreshol d
Australia, or the testing specifications of the Building Construction Authority of
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Singapore. For the purposes of testing the resistance of materials or methods of
construction against water ingress, the various standard testing methods around
the world generally involve the application of water and air to the test sample.
The compliance threshold being a measure of the moisture detected on the
opposing side of the test sample to the application of air and water.

Prior to the ending of a defect period following construction of a building, it
is common in certain circumstances to subject the building fagade to a similar
compliance test to ensure that the quality of construction has met specification
standards. To this end, portable methods of water ingress testing are applied.
Consequently, apparatus is required that can conduct a water ingress test in the
field. It is to this type of testing that the present invention is directed.

The Hose Method is a traditional compliance test conducted in the field
whereby a hose similar to a fire hose is secured proximate the point on the

facade to be tested. The position, pressure, flow rate and water jet orientation



bei'ng a neasure of noisture detected passing through the facade or the
‘joints. Apart fromthe very high water loss resulting fromthis test, the
ability of this test nethod to simulate normal wind and rain conditions is
limted. There is no provision for air gpressure, nor is the use of a single
wat er source representative of a rainstorm Another nmethod involves an

appar at “.Sar%ogl?r\}a?iaﬁibsafzgﬁﬂ%l@dr B?ttihggteéf‘ rﬁétﬁo&i\ﬂi{‘h ttﬁef%éerﬁ@ﬁarﬁ%aﬂweéﬁ'tﬁdt est

head havi ng water nozzles ejecting a water jet onto esting portion of
t he facadeeingla meastiiecaf meistlire detexteld passihg tfarpaghk tivafanadey th@ g0nts23- 2, t he

contents of which are jncorporated, herein by reference. .This th .has an
Savant age over ABAE TG ek it WeateRdese-resttinor e of e, e sty s

appl i ed tggt heoth8§ to 2R8It AoARaPivindPa S $aihCcdHditRsHseld Rdited.V Therd teynbead
fromthe fan, together with the water, better sinulates a storm condition.

| n essencprovigionsfar it preesirednokisthe asewf a singleovatar seleeaeprepentative @t hod

wher eby a w.ndfw tunnel, which is typically used in the equi pnent

Iaborator?r?'gg CMyas been reduced in size to a fan plus a duct. The problem

with this adapppbihen miéthed anvalses Bat apperati@ncomgrising of ifadh eiiredtiny @nn@ighani sm
for the fan remains rel ativel E/hbm ky and so whilst nore portable than the

| abor at or flowde iotest iheagd stheetest haad disying waterinozzleseieelingd g wigtshieitanot o
. - Ji | ding... Ihi I d,
(o' s dogr 1% €3tRg pRftidF 6F fie Ricalle stk rigHb8s idiosdiin SPoBnBi AR L) |

in one pl Hee980t123h2, theséortentd ofavtsich e Arolpdratid hereirt by refeténey eThisas t he

air pressure is delivered as a velocity head, the |onger the duct, the
greater tRetragbas laas%dé@ntaﬂseovwahwﬂcrﬁetﬂsﬁmdr incthaha Multisidech Watehigtsver a

reasonabl gre?%ﬁ%goglﬁsﬁ\[a%?ttz&ﬁgg%f%h 41 Bfbssire itbEta 16csl v Fc'ﬂbﬁi/ fﬁ@a&ffrcfnge fan

woul d nee a consi e size to overcone the frictional sses
i n the duthe faht todgetherweith therwdter,doetteasimulatesde storim gangditork he appar at us

di scl osed in S ngapore Patent, No., 9801123-2 near the test, zope.scaffol ding
W berequi r UORTIoRgtEs dedPEeRSharaR e A hipopraetr Bt Mithef " e
fan in pl amerdbyoxivificiv tuhnkel sviigh MtyPi&atl%_@sé@‘Frﬂﬂ\% aflipeheRbohtorftest,
apparatus of this nmethod suffers further in that for different test

met hods, hasibeearreduced in pzede @ fanrplys igedyatquihecprobiem with this adapledisnre, a
vari abl e 3oV st theHdh' Sl YssBoBHE Bive mEbALAEA or| RBSraHS fnaRs S O

give a
relatively bulky and so whilst more portable than the laboratory method, it is

nevertheless a difficult piece of apparatus to move up and down the fagade of a
multi-storey building. This problem could, to a degree, be ameliorated by a longer
duct whereby the fan could be held in one place and the test head moved to each
test location. However, as the air pressure is delivered as a velocity head, the
longer the duct, the greater the shock losses involved with the air flow. In order to
deliver a reasonable air pressure at the test head, a centralized version of the fan
would need to be of a considerable size to overcome the frictional losses in the
duct.

It follows therefore that in order to place the apparatus disclosed in
Singapore Patent No. 9801123-2 near the test zone scaffolding will be required
having brackets and other supporting fixtures to hold the fan in place proximate to
the point on the fagade being tested.

The apparatus of this method suffers further in that for different test
methods, a different air pressure may be required. To vary air pressure, a

variable fan would be required or a number of different fans used so as to give a



variety of velocity head pressures at the test head. Suitable fans are not
an i nsubstantial cost and so a variable speed fan wll be preferable to
having a plurality of fans, albeit a variable speed fan and associ at ed
‘controllers being expensive in their ogn right. Another shortcoming rel ates
to the bal ance between the size of the test head and the fan size. As the
air pres | J i LA AW T t

i nterspa%é%%{%@mﬁyié%?ﬂgﬁfﬁg tﬁ%rtgéetr H% c]je' g%r?flltj H;?ifeﬁs tf?éandg?fhe

ori fi ces,insliestantia rcdsheande soca twariablet bpeed farh Iwaill lzan preferatde uenbaving hee | ower

the v 2 pressure_of the ajr applied due to the 29 relation of velocity head

or essur e DAL G daRs , bRt A JeBAP G SPRRH JppAndt aSsafietethoantaliets e

budget , Iet%)@é%i\,é is Wit P\;Vﬁsr hpead having a small cunul ative orifice area and
r

SO a sm test sanple space, or a larger fan to produce a higher
vel ocity air fAmothesshercoming. refatas totthertmalacen bbtweaenc theb sizecafnthehtest ost  of

hac . ot By RSl 4L YRS o B8 B AR RS B, o . oo
the tine jhakeRedthdaRbintétspacetpy the datstend2lesa the @igél e Suhlidting arew! d

need to be mnim zed and so the area under test. Consequently the size of
the test ofdhe ofificesi thetawerghpelrity of thasair SomamdcayseanontirteNower the

therefore an object of the present invept?ion to provide a test apparatus

and associrabggrensf Rd aithapplad b 2@Sthes  C eatatiori aTt veldityt RBad prass@el in
terms of capital cost of equi pnent, and“¢he tine taken to conduct the test
whi | st providing a reasonable stormsimnmulation for the test nethod.

Ther ef or eConsequently Ip edasigring Hbe mappasatusi withint a sgaasonable ibsidgeb eithen a

testing head, f.or ing.th S 1O r,.i 0

el udi ngTRapEitaPERd, BRI AR S MTEMNE MbE 2B Regh el &
pl uralitysarhpldi épdte? s lstgenfdroto prayueet a ighear adiscityesir flowh@areduireae f or
supporting the water and air nozzles in a predeterm ned spaced relation to
each ot helhuss ihersris avpalaace hetwepndhe ragt eftbefan@ngrthei east volvedkiniany zone
uherel N {ngretREE! 168ARG! Fivicd.© k ToOWELALE 3| AHaehitbh 2 148 BlthRiBPY Beans
and the air nozzl es age in comunication with an air supply nedns, said air
suppl y nmecompetitivel ini thg miarketplackethe timeotakeastoatesh gostandaed fageste faraai c
pressure. . 4. Thyus, ,.the present .invention provides t advant ages .del i ver ed
by the metiABdisss DaidiRG wPUdRaEEd tonBe wTzesl 3nd, 80 PRcaless UPREL ST but
avoi ds t hgoREIHIf t9d sizBOfhé texf PBRY vRRIHeE kd B8 Meskimidergh a vel ocity
head pressure. B& Supplying the air at a static pressure, this allows the
air suppl SUMMAR t@FHE ENHONI at a point renpte to the testing head so

| ong as the aiy . e S i i ) { St | an
exanpi o, 1n a BICHERTHS ahBoldt 6F e HiesBht ethorl's BB 1 aBBdftnyc”
conpr essoand besddiatgdanethiod thatminimiizesatheacansirairas bnsthatprior jarteingterms ofhi ch

2 Stati o GARIGLGPS, O SRRPE, A RATES Sakaratoaprdick hes et Wlsb BV hou o
be encounéﬁé‘%n‘é’o‘é‘st@rﬁﬁ%rﬁﬁla@bnWeﬂéﬁ%ﬁ&h@)d. The pressure at the air

nozzl es w therefore be substantially the same as that provided by the

ai r conpr essor Thenefore, iim rarspa@speste obthe mredentt nveotiorttheen is rovidagrassor
and the npzzle. Thi rqvi des the advaptage that only the test head and not
fhe associoslied aaePr SEie) P ierbialioy I Peter BBlesioatia HeadF thoBifhd oo
from test pipdlity bPwalsiindoes éash ff prbjettihg angateh fet! agﬂuﬁaﬂiyedsr diehveses each
actual test and so decreasing the overall test period for the testing of a
facade. |@achdemproigetistde anedir dabctiingad: frampi fosl subpegtingn theyavatah andealibi 1 ity
of the testl aead | | h . sible
Fo 1 ocat o RIS 2 RHPUABInEE Lridbel SRR I 2380 Ghr sipipc P HetPsl 7
communi cagupporthhg ithé Ineatigsrokinmatbemdesting 2dneswhsteidithe watehavizigs tane iai r and
wat er supply neans, in the building and perhaps feeding.the s | y hgses to
the testi HM'dﬁat'Pﬁeﬁ’@Rl sanWaEﬁJe%UPBW tMhea a?'?cgl g\enga"( o?oghlégrgrﬁi Mures)
whi ch are Ini&HiohQli i \1G3RPER ST bR af to
Consequen?‘?@%r{%c%gloﬁg@ttﬁ %@tﬂgé gﬁc‘gor%ﬁﬂng to tﬁi sﬁgﬁgﬁwgrrgg%gg odl ment may
provi de sthesainnozziés abatpredatengined statimtprieasiineg t o erect new scaf fol ding or
delay the dismantling of the existing scaffolding. Further, in order to

i ncrease the size of the test head instead of providing a | arger nore
expensive fan so as to neet the air pressure requirenents for the test, all
that is required is a larger reservoir for the conpressor. The conpressor
notor will be the sanme whether the reservoir is large or small and so there
is only an increnental cost increase between providing a | arge test head
and a small test head. In another preferred enbodi nent, there may be
provided a plurality of testing heads in comunication with the water



5 means. Gven that the size of a test head is nerely a function of the

' size of the conpressor reservoir in one preferred enbodi nent, having nore

t han one test head in comrunication with the conpressor and therefore the
reservoir will lead to a plurality of yesting zones being tested at one
time. This further reduces the total testing tinme for a facade and so nakes
the overall ex C d ordi ng
to the present | Nrene Bieoorha i itoRy hialies, e SNahEoee aBRERR B B g
wat er to methost ofi BingaporeratehbNd. 980¢128- ztavebtlte Idosemlethodi &uﬁayoudbetme be in

conmmuni cat i mﬁt sever al i fferent. test heads, | gcated at sever
d|fferentprpg ft?cat.saneﬁ" eina AelverpdshElo 2 qoleds heagraressure. By
di stri bUté géleﬂr% icuﬁ%sgufél Whidl hif thh@%t §u¢)§t§40m\e!abﬁfeto”@é/ be

pl ugged h I ng |n testi ng he For ins
distri butlooatedaan acpmhtnmynwtacﬂoutﬂte teiskingli Hefadlr mtﬂong)assthemlwpreﬁ;sumys lire
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vary Consﬁwéeélﬁ%hﬁpw H@;ahQQnQWHeeBF\ S RBRIpPeddtr| Westhd ah ail Irésdgi M

purposes only. The exact arrangenent of festing head size, nunber of air
nozzl es, constantratatic preseures whidy maybeadglivesedjta thectenlyhear: thresgh aghose

SPect 1 <o T G Wsleh . SPAUCBAASOTs B ot PR peb R R o1
one for Jdossadnds uild Ok erobhtdred Witca vetmtwrreaalrptewmrer Tieg préssupe at
connected. In another Ereferred enbodi nent, the testing head may further

i ncl ude dheait nezzlewilktharripebe sybsiantiallt thensasne agdhal proxideddry ther diF | et
b Th
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enbodi mentozriy, b&hisopsovides tha adnmﬁageidha’stamnttheoteats tteradpaadt notn théne

testing head in  oxi mat el y correct position. irection ns may
o ol o cagsocialed MBS HPRY T8N nd it SR MEAEE aeH o BEABEVES ORIt he

jet ont hﬂ)ﬁeeﬁnttbgﬂzéﬁélﬁn&% rﬁﬁmﬁlzﬂfd thedithe taish Bé’tW@ehréerhaadtﬁéMe.%ﬂaM
tolerance. In a nore preferred enbodi nent, the direction neans may be a
rot ati ona$o deq:regsmerthe@Netaﬂeteahmzrlcnisfoothmtln@bﬂasf@gaﬂ;a to angle the jet

means may. pr oV caratheRERH e Shograf capéiie 3 R Rl AR G o

may prOVlt@gtnﬁ?:heéd e relaticy toothel cartibressoestc., it m§Y|b@ e to Rcateethiecsir
enbodi nent e directi on nmeans may be a manual ef ormabl e ext ensi on of

the nozzl@hwaier sHBRlysmeass rwithin et builging yhilsh, "ﬂ)rc‘é’é"@éﬂs‘iail% thti ﬁlte
required ot t Ginff

preferr edttegfltb siheﬁgntlh th@ ﬁhber esentﬁé%%lrtt‘ﬁ gﬁ%nﬁ?g@faﬁ%pﬁ};g%iaﬁ ty to a
range of bml@hngtgndpmrhaps:aeedmg thambplynt;osﬁsetoaﬂm testing dreauf, tharteels pod air

t ' t | di d t
i st *t reedh 16t pun (8 Enes TR hicharersatng Tof i Metiod a5 her
preferr edSﬁt@B?die”Pﬂtent N 4820, h@éheé&)lleﬁw 1tAR' telsh phatHsd Sd%%&d?lﬁlg igans
wher eby adj ustnent of the spacing means increases or decreases the distance
bet ween tihiés peefered emhpdiment eayi prgvidernsubstantiat sast wlm@saﬁsn@rtalya\bw &

I f d
embodi mrtrect e ShARMEI T oraagthd BshiERnRrdrifS oxkfd FHRRE <haci ng

means wher eby latahtwat h‘B@’deﬂfO mﬁeaﬁeatherwzdmﬁme tdstavead instdagisefi providiwyda cl oser
or further amaé fromthe t stlng zone. |I.n one nost preferred enbodlnent

the suppo@fd REE %Qenﬂ\é‘l’ s9ta§ & Jneeibesqit Press @ feawrementsyiop the pai r
connect e the
Cesting osg ASPE EauRed AEARBY récerkl S0 thE comifissdty Y bofblgeser
bracket s mwbdr vill bel tbtetsame)whethemltlaae rexermnhtsrlamossmall andtso theralis anly
mani f ol ds, and con nozzl es | on ort hqgonal th
facade ran Heremental cpsuneeas Detgasn Rewdingadeih G5t Bedd aldgPablat ond
the wat erpsappl y neans delivers the air and water to the testing head via

hoses, these hoses may be connected directly to the manifolds so as to
deliver the ailn anathgntprefered: Rmbodiméerts thw\mbntpmwdeldeahelatalwaﬁe may
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to sinmplicity of construction, this enbodi ment further reduces the weight
of the testing head, naking the testing head very portable and sinple to
set up and break down. The support neans are used to hold the testing head
in place during testing. In a preferred embodi nent, these may be devices to
connect directly to the facade and in a nost preferred embodi ment nay be
vacuuntseallng deV|ces mhereby a re5|I|ent nenber IS contacted mnth t he

F N 1 o o



adversely affecting the facade and may al so make connection and rel ease a
sinple and quick exercise. In another preferred enbodi nent, said vacuum
seal i ng devi ces nmay be suction caps applicable for use on a wi de range of
surfaces applicable to building facadeg. The various water and air flows,
wat er and static air pressure, spacing of nozzles, and the nunber of
nozzl es w.l ary: | C i i i i {1 |0 i

adopt ed. %ﬁen%'etée/“r’w%a ﬁﬁ%%o &%geméée&p%érbgjn%ﬁ@ras gsfgﬁg 'érdaﬁfgimef %’irz%%lrfgﬁe
exerci se dympreskor regkrysir fooneThvefdrest enpoiirent, ileairigomors thakedne test
specify at | east sone of the follow ng paraneters, being the air_flow,

wat er 1 ogadhin cyipEumigationwth e ﬁﬁ?mﬁgﬁ%Pédéhe'ﬁeﬁ‘éfet@§tfﬁﬁawf’5ﬁw." legd

det erm ni i¢l ; j e at i
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on t he t etotalnigstiegdinbe domas fagasier and red onaleesdthex eveialleexdloiseemoeatdost t he
shape of t#e water jet wll be inportant in determ ning these paraneters.
The wat er®f@&tVEay be in a planar shape but nost preferably will be conical
i n shape having g GbfertdPasthbE’ Sccrdingl@r tHe predeRe tnvintibRE the Bl 89d Zone.
The dianmeter of this circular pattern will be determ ned by the distance of
t he testiwgteiesupply neans o3y fredz aiteanchdvatee tang | distobutiore maniteld. AnTh&anpl e

f th ay. | f.th . pl i.d. i he. 60.
Thi s oncderionigh jayialf fu Bendhe uf pRT IRl Wl solerel Bt S e Mod i ng
the requi hegrNtScatbd dat aseiverd dpReérit €sEtingn loddlioRtai Nhnanathepnpictérredi r and
wat er pressure may be particularly vital 1'n conform ngl to quality assurance

. hay parti c . !
and so me¢mbafimenetheedistriibujionrmanifold esay inglysienaduiality ehpeity intagyhiel es
where the t b var e or e i1ding
under tesrtn\é‘?sg{";/e’?1 §8@%a’grﬂg§§ Ezfegg%gvg}??ﬁ %@%@%ﬁ?é@ l?r%%las\'/ar de\?v’lnrtﬂ%%tﬁcehé'g%s to
cont Ir0| t disribution lsmam'fold' meaeirmiwle tixedifferemy dwtspnnowhtd:hdgayﬂjeeselﬂmated
regulator to requlate air pressure, water pressure, or both with saj
Fequl at or 36 MHERr & deelig RRETS NecionmaeRancBIo Hpoh tiyeding Tegimg. ~Of
conbi nat i gfyrs@] tHe RuMyBEP of ?BRB'flSr RS AbstriflitionS H2RIRYIARRAY Syarf QERYidefaly ON
nmeans or testing head. Said regulator or regulators may function so as to
provi de awijth ¢ss qurentgxapnpletinaledsd fondlustratian gugposestanly.suppl y nmeans f eed

unregul ated pressure 1o the requl ator. which r i.d pr. [e.in
reservoir arr aﬁé%rﬁ%(ﬁ?{ aﬂang%mﬁﬂfﬂfg?ﬁ%'"%%ﬁ%gkﬁt %Slpﬁ)% Lﬁfea'Fg'%gﬂgs'naQ@I es.
8 In a sef@mBepsPRaierdioziite rmay eetduided by tRe tsstigpetiitadonsmwlichahe
testing resistance to water ingress of a facade including the steps of

suppor t i ntgsting deadrig beingdusad. alnde prefeeredienhediment howgveb tee bradfeameacade,
suppl yi ngm%ggnélpd?.t\% lr'i;qfu {Jbﬁlé?fméﬁifqlégfzoﬂe%r ap atﬁaeoﬁeeﬁ)&'rvg%lepﬁa\g?i% tAe

predeterm atic pressure, supplyr'ng water 1o a p Ity of water
nozzl es oairtahd watet hozpléseart cannactachneously projecting water jets fromthe

| it f t | es, d | ect ir.jets f t | | i,t f
Bt mossl es, < anafher rsgtreienibiogimoty e Jemudiibgd My ErBE I AH0s e,
DESCRI PTI ghé&loniRebESREeréiBHE dFdliohtofWhe hirkthdremvair §ttmag bedjiged

describe the present invention with respect to the acconpanying draw ngs,
whi ch il tesconrtact ihestesting: zane ait geprefersedpositieni nihenplasemeat pttheatastingenent s

of the inyention e bl e an e ril [ f 1h J I ng
ar awi ngs 16 b8Medng sBER MufarBn bR BB ek nBovine § ey e REHORRAY
precedi ngceggerddpidtaenebo tdeetol pusitin e tebling head in approx@hated) thencorresy of
the testing head according to the present invention. Figure 2 is a side
el evat i onPo$itign.of The,diregtian meansamays therefare: be, considered 3 figeadjustamaiiti ¢
view of a YA L | A i j ply
nmeans acc\(')vrlp\%rl:%gJ h% %ﬁﬁ %&erralfggf Q‘%ﬁgg?ﬁgﬁ? ?%Qsﬁmﬁhe p?cegs}gl?l? f'P%@garlc?P%(ﬁ.aqgi gure
4 is a pewithinchi very\small dblerancect i oape quelertichgmimdiment)dhe pdiesfctioned
enbodi nent  of the prese i

means may be a ro tatiorrlla\\llean(}jbscipﬁent of the nozzles or manifold so as to angle
the jet accordingly. Thus, the position of the testing head through the support
means may provide translational adjustment, the rotation of the manifold may

provide the fine rotational adjustment.



Figure 5 is a side elevation view of the testing head according to a

* further preferred enbodi nent of the present invention. Figures 1 and 2 show
a testing head 1 according to one enbodi ment of the present invention
attached to a facade 2 of the buildinggin this case a window. In
particular, the testing head 1 is arranged so as to test a vertical joint 3

bet ween adj acepnt . W VTN i r j oi nt
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11 the assenbly may include a regulator for the water or air supply neans

" sO0 as to ensure a constant pressure to the test head. A feature of this
particul ar enbodinment is the addition of the distribution manifold 11,
being fed by hoses 7a and 7b. A distinet advantage of the present invention
is its applicability to operating nmultiple testing heads at a nunber of
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| ateral bracket 17 is nounted to an orthogonal bracket 20 which in turnis
nounted to the suction cap 8. The nounting point 21 connecting the |ateral
bracket 17 to the orthogonal bracket 20 provides for a sliding engagenent
or a plurality of discrete bolt holes so as to nanually fix at the desired
di stance. Consequently, it is possible for the operator to adjust this

di stance to neet a test specification subject to the availability of water
and air pressure and flow Having discussed the features, both essenti al
and preferable, of the present |nvent| on and the reI ative and absol ute
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any of the arrangenents of the paraneters stated in the exanple. The
" Building Construction Authority of Singapore provides for a field water
tightness test for external walls (including windows and curtain wall
joints). Wen subjected to the test enw ronnent, the external wall nust not
show any sign of |eakage. The Buil ding Construction Authority of
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DESCRIPTION OF PREFERRED EMBODIMENT

It will be convenient to further describe the present invention with respect
to the accompanying drawings, which illustrate possible arrangements of the
invention. Other arrangements of the invention are possible and the particularity
of the accompanying drawings is not to be understood as superseding the
generality of the preceding description of the invention.

Figure 1 is an elevation view of the testing head according to the present
invention.

Figure 2 is a side elevation view of the testing head of Figure 1.

Figure 3 is a schematic view of a plurality of testing heads and associated
water and air supply means according to a preferred embodiment of the present
invention.

Figure 4 is a perspective view of a suction cap according to another
preferred embodiment of the present invention.

Figure 5 is a side elevation view of the testing head according to a further
preferred embodiment of the present invention.

Figures 1 and 2 show a testing head 1 according to one embodiment of the
present invention attached to a fagade 2 of the building, in this case a window. In
particular, the testing head 1 is arranged so as to test a vertical joint 3 between
adjacent windows and so measure any water ingress through the joint 3 to
determine the compliance of the construction method. Testing head 1 is of light
and simple construction so as to make it suitable for easy installation and
movement between portions on the fagade. As shown in Figure 1, the testing
head 1 is applied to a portion of the joint 3 defining a testing zone 4. Water

nozzles 5a and air nozzles 5b are oriented so as to project water and air onto the



be -connected. c¢) The suction end of the punp is connected to water mains or
" underground reservoir by hose. The delivery valve of the conpressor is
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conveniently placed with the building at a point near to the area under test. As

distinct from the method of Singapore Patent No. 9801123-2, there is no large fan

to be supported outside the building but instead air and water may be provided

through a hose for instance. As a hose can be passed through a window and the

water and air supply means may be distal from the testing zone, this preferred

embodiment avoids any need for scaffolding to support the test device. There will

of course be access for the operator so that the test head may be placed.

However, this can be achieved through a mobile gondola, cherry picker, or other



rigid tubular water manifold having the water nozzles affixed thereto such
- that water passes through the manifold to the nozzles. 3. The testing head
according to claim1 or 2, wherein the head frane includes a rigid tubular
air manifold having the air nozzles af{4xed thereto such that air passes

through the manifold to the air nozzles. 4. The testing head according to
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testing hegigt. 5. The testing head according to any one of the preceding
clainms, wherein the water supply nmeans |ncludes any one or a conblnatlon of
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A significant distinguishing feature of the present invention is the use of a
static pressure source supplied through communication means 7b, in this case a
hose. Because the air pressure is static, there are not the shock losses
associated with a velocity head air pressure supply and so the hose 7b can be of
small diameter. The pressure generated by the air supply means is substantially
the same as that at the nozzle despite the lighter, more flexible, and more
convenient communication means being a hose 7b.

The combination of the convenient support device 8 and the use of a static
air pressure not only translate to a smaller more maneuverable testing head but
also permit the use of multiple testing heads simultaneously with only an
incremental cost to increase the capacity of the air supply and water supply
means.

Figure 3 shows one preferred embodiment of the full testing apparatus.

The full apparatus in a most preferred embodiment includes a supply
assembly 10 having the air and water supply means combined into a suitably
packaged kit. The kit may include an air compressor for the air supply means,
and a variable displacement water pump for taking water from a self-contained
storage unit, underground storage or directly from the mains. The assembly 10
may include a power generator or for an assembly 10 that is designed to be used

within the building, it may have direct connection to the power means. Further,



11.. The testing head according to any one of clains 8 to 10 wherein the air
- and water manifolds are in rotational engagenment with the |ateral bracket.
12. The testing head according to claim 1l wherein said water manifold is
rotatabl e about a longitudinal axis soq@s to vary an angle of the water
jet. 13. The testing head according to claim1l or 12 wherein said air

mani fol d j I I | i | of the
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wher ei n t Gigsuretaesonstartipeessure tadaptestihead proj ect the water jet in a conical
shape. 15. The testing head according tQ any one of clains 1 to 13, wherein
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the distance of the testing head fromthe testing zope, .t n er .of water
ozl s, - QHETATICIeR GONGR- s RN aB. FIBHIS heodhued e thdhe SEEBHEPRG o
any one %ahh&ldprﬁgﬁéﬂfhwe fdstihGtheadRer£i1b dME18idcatetP Bt thré® ARtina@estiRg Wat er
supply means are adapted to sinultaneously supply water and air to a

pl ural i t yzarfest 43t 4m@ndedaisIn i18s emodiment, the rapparatus ds ¢onfiguredso/asite of
recast f
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j oi nt's f ofesting tefMNE I threeMifd@Masterettah angingleaHead Giridhgehiet! eftwilgbgead
according to any one of the preceding clains, wherein the distance fromthe
nozzl es tappneciated thalgwhilsle threei distinet testine Mmde 8, dboand 1c are being
serviced by this arrangement, any reasonable number of testing heads can be
accommodated subject to the capacity of the air supply means and water supply
means.

Figure 4 shows an example of one part of the support means. Consistent
with the maneuverability and applicability of the present invention this
embodiment of the support means shows a suction cap 8 consisting of a flexible
rubber boot having a fagade contactable surface 13. The suction cap 8 is placed
against the fagade and lever 14 is engaged so as to reduce the volume
encapsulated by the boot 12. The resulting vacuum created holds the suction
cap 8 and associated testing head to the fagade. The suction cap 8 further has
an engagement portion 15 to connect to a series of brackets to hold the manifolds
of the testing head. The use of the suction cap 8 is particularly useful in that it is
applicable to a wide range of fagade surfaces and has sufficient capacity to
comfortably support the testing head whilst in operation. Further, the quick
release mechanism through lever 14 permits a very rapid engagement and
disengagement from the fagade. When compared to previous methods whereby
significant brackets and scaffolding is required, the use of the suction cap
significantly reduces the time taken to dismantle a testing head and reassemble it
at the next testing zone.

Figure 5 shows a close up view of the testing head and, in particular, the
interaction of the nozzles 5a and 5b with each other and the fagade 2. In a

preferred embodiment of the present invention, in addition to the advantages of



20.:- The testing head according to claim 19, wherein the distance between

" the nozzles and the testing zone is200mm 21. The testing head according to
any one of the preceding clains, wherein the static air pressure is in the
range 3 bar to 10 bar. 22. The testingqfead according to claim 21, wherein
the static air pressure is in the range of 5 bar to 7 bar. 23. The testing
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brackets 16a and 16b which are mounted to lateral bracket 17. The engagement
between the manifolds 6a and 6b and the U-brackets 16a and 16b is such to
allow rotation 18a and 18b in order to direct the respective water and air jets 9a
and 9b. Consequently, by identifying test zone 4 which may be a joint for a
window on the fagade 2, the testing head 1 may be placed using suction caps 8
so that the testing zone 4 is located directly below one or both of the nozzles 5a
and 5b. In order to accurately project the water and air jets 9a and 9b to the
testing zone 4, one or other of the manifolds 6a and 6b may be rotated 18a and
18b so as to very accurately place the jets.

With the various embodiments described, it is clear that the invention is
applicable to a wide range of test specifications requiring the use of water and air.
A further means to enhance this applicability is the ability to adjust 19 the relative
positions of the nozzles 5a and 5b and the fagade 2. In this embodiment lateral
bracket 17 is mounted to an orthogonal bracket 20 which in turn is mounted to the
suction cap 8. The mounting point 21 connecting the lateral bracket 17 to the
orthogonal bracket 20 provides for a sliding engagement or a plurality of discrete
bolt holes so as to manually fix at the desired distance. Consequently, it is
possible for the operator to adjust this distance to meet a test specification
subject to the availability of water and air pressure and flow.

Having discussed the features, both essential and preferable, of the
present invention and the relative and absolute advantages offered by the
system, an example is now offered of the use of said apparatus for the testing of
a facade. It should be noted that the following scenario is but one example to
assist the skilled addressee in appreciating the applicability of the invention. The



supply means is less than 10kg in weight. 29. A nethod for testing

" resistance to water ingress of a facade including the steps of supporting a
testing head at a distance froma testing zone on the facade) supplying air
to a plurality of air nozzles on the tegting head at a predetermi ned static
pressure, supplying water to a plurality of water nozzles on the testing
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Water intensity: 300 mm per hour

1 litre per minute per metre

of joint
Wind pressure: 240 P
Nozzle inclination: 90° to wall
Distance of nozzle from wall: 200 mm
One sample equals to 2 m length of joint
Spray duration: 10 minutes

In using the apparatus of the present invention to conduct the above test,
the following test methodology is adopted.

a) For any building fagade for which the water tightness test is to be
conducted, the contractor will be informed in advance so that the necessary
scaffolds will be erected or gondola installed for placement of the test head.

b) The machine (pump/compressor assembly) will be downloaded on
the ground near the fagade to be tested and the power supply from the mains will
be connected.

c) The suction end of the pump is connected to water mains or
underground reservoir by hose. The delivery valve of the compressor is closed
and the compressor supply power is switched on. The delivery hoses are
connected to the pump and compressor and the other end to the test heads. The
tester will carry the test heads and climb the scaffold or lifted by the gondola to
the test zone of the fagade. The tester will fix the heads on the joints to be tested
by aligning the manifolds to the joint tested and clamping the suction cups. Once
the desired air pressure is reached (cut-off pressure) the delivery valves of

pump/compressor are opened to the required pressure.
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e) The test duration for each joint is 10 minutes and if the leak is
observed within 10 min, the test is considered failed and the heads shifted to the
next test location. To shift the head, the tester will first disconnect the hoses from
the manifolds which will automatically stop the flow in the hose by the quick relief
connector. (The pump is provided with the relief valve to relieve the pressure
surge at the pump due to sudden closure of the delivery. However this is not a
problem for the compressor).

f) The suction clamps are relieved from the test window pane and re-
clamped at the new location and the hoses connected and the test repeated.

o)) In case if the scaffold or gondola is not provided, the tester can
carry the heads and the hoses to the interior of the building. The test window can
be opened and the head clamped to the outer face. The hoses connected to the
manifolds and the other ends dropped and connected to the pump/compressor
located at the ground and test can be carried out.

h) In this case, repeating the test is difficult since the hoses have to be
disconnected at both ends and rolled up by the tester and carried through the

interior of the building to the next location and repeat as in g).
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A testing head for testing thé resistance to water ingress of a fagade,
including a plurality of water nozzles each for projecting a water jet, a plurality of
air nozzles each for projecting an air jet, a head frame for supporting the water
and air nozzles in a predetermined spaced relation to each other, support means
for positioning the nozzles at a distance from a testing zone on the fagade
wherein the water nozzles are in communication with a water supply means and
the air nozzles are in communication with an air supply means, said air supply
means supplying air to the air nozzles at a predetermined static pressure.

2. The testing head according to claim 1, wherein the head frame includes a
rigid tubular water manifold having the water nozzles affixed thereto such that
water passes through the manifold to the nozzles.

3. The testing head according to claim 1 or 2, wherein the head frame
includes a rigid tubular air manifold having the air nozzles affixed thereto such

that air passes through the manifold to the air nozzles.

4. The testing head according to any one of the preceding claims, wherein
the air supply means includes an air compressor and an air hose intermediate the

air compressor and the testing head.

5. The testing head according to any one of the preceding claims, wherein
the water supply means includes any one or a combination of a water pump,
water mains, and a building dedicated water reservoir, and a hose connecting the
one or combination and the testing head.

6. The testing head according to any one of the preceding claims, wherein
the support means includes at least one support device selectively connectable to
the fagade.

10@@

0o ARG THEKEBR FbN HREASROLLU 5 (22226770



10@ 10@ 10@3! 10%@& ()-m & 10%& () - 9FAADDDDDE G- @! ! 10%@& () - S10%@ () -
© Sl 10%@& ()- 10@ 10@ 10@ (! 10%e& ()-!s! 10% (& ()-9! G G GHHI1 _@ @
11109 () -
1 109%&' () - y10%@& ()-! 10%@& ()-!1! 109 {g-1! 10%& ()-111IMIIJE~_@
| +F10%@&’ () - ) 10%@ () - Y(310%@ () - &10%G () - 3940 () - #! L0UG () - JKMMWES
b@!!s! 109008 ()-"s! 109F& ()-"Sl s109& ()- 10@ 10@
10@ ! 10%@& () - M&- 10%@&' () - Sf WgWhW W WAZ\ =
11 109%@3% 1) - 2! THO W@y (Head! advi@ihg Yo 2laird BAHereintAd stpport device includes

at least one vacuum sealing device engagable with the fagade.

8. The testing head according to claim 6 or 7, wherein the support means
further includes an orthogonal bracket projecting away from the fagade at right
angles and a lateral bracket mounted intermediate the orthogonal bracket and
head frame.

9. The testing head according to claim 8 wherein the support means further
includes a sliding engagement between the orthogonal bracket and lateral
bracket for adjusting the distance between the nozzles and the fagade.

10. The testing head according to claim 8 wherein the support means further
includes a plurality of discrete mounting points so as to position the nozzles at

any one of a plurality of discrete distances from the facade.

11.  The testing head according to any one of claims 8 to 10 wherein the air
and water manifolds are in rotational engagement with the lateral bracket.

12. The testing head according to claim 11 wherein said water manifold is

rotatable about a longitudinal axis so as to vary an angle of the water jet.

13. The testing head according to claim 11 or 12 wherein said air manifold is

rotatable about longitudinal axis so as to vary an angle of the air jet.

14. The testing head according to any one of the preceding claims, wherein

the water nozzles are adapted to project the water jet in a conical shape.

15.  The testing head according to any one of claims 1 to 13, wherein the water
nozzles are adapted to project the water jet in a substantially planar shape.
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17.  The testing head according to any one of the preceding claims, wherein
the air supply means and the water supply means are adapted to simultaneously
supply water and air to a plurality of testing heads.

18. The testing head according to any one of the preceding claims, wherein
the fagade includes precast fascia panels, windows, aluminium cladding, cast in-
situ concrete walls and associated joints for said panels, windows, walls and
cladding

19. The testing head according to any one of the preceding claims, wherein

the distance from the nozzles to the testing zone is in the range 50mm to 300mm.

20. The testing head according to claim 19, wherein the distance between the
nozzles and the testing zone is200mm.21. The testing head according to any
one of the preceding claims, wherein the static air pressure is in the range 3 bar
to 10 bar.

22. The testing head according to claim 21, wherein the static air pressure is in

the range of 5 bar to 7 bar.

23. The testing head according to any one of the preceding claims, said testing

head including six air nozzles and six water nozzles.

24. The testing head according to any one of the preceding claims, wherein
the flow rate for the water jet is in the range 1 to 10 litres per square metre

minutes.
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rate of the water jet applied to a longitudinal joint within the fagade is in the range

0.5 to 3.0 litres per minute per metre of longitudinal joint.

27. The testing head according to claim 26, wherein the flow rate of the water
jet applied to the longitudinal joint is 1.0 litre per minute per metre of longitudinal
joint.

28. The testing head according to any one of the preceding claims, wherein
the testing head when disconnected from the air supply means and the water

supply means is less than 10kg in weight.

29. A method for testing resistance to water ingress of a fagade including the
steps of :

supporting a testing head at a distance from a testing zone on the fagade,
supplying air to a plurality of air nozzles on the testing head at a predetermined
static pressure,

supplying water to a plurality of water nozzles on the testing head,

simultaneously projecting water jets from the plurality of water nozzles, and
projecting air jets from the plurality of air nozzles, said air jets and water jets

coinciding at the testing zone.

30. The method according to claim 29 further including adjusting the testing
head to fagade distance or an angle of the water or air jets, directly following the
supporting step.

31. The method according to claim 28 or 30 wherein the supporting step
includes applying a suction cup to which the testing head is mounted to the

fagade adjacent the testing zone.

. 1109%@& () - 4dEbC! | 10967& ()-! 109F°& () - @ 109F& () - 3!

2 O i i TEAEDR oF A )0 28 erh HGE 012



10Ty8 109%0& ()-6!1090& ()-2!109& ()-32!10%& ()-3i xmbCl, | 10%@&' ()- 10T 10T
© 10Ty8 10%& ()-6!10%0& ()- 10%@& ()-s!10%a& ()- Normal" "Heading 13]c"
"Headi ng 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"
“Headi ng 73] c" "Heading 83]c" "Headi ngy®3]c"A "Default Paragraph

Font t L% k8AJhT7] f p2xMDol wxbcdef g4 X T#(( 19FA

G JS\ &d! ogal~v t - i i er

New' h Roo Enﬁﬁ%& lément B‘FH & #Wm%{)k }:@%k %W&@H%é %ﬁQHﬁé

<=>? @\BCIEEG-Ind:IﬂdwCiP@R’SfEH\MKYZ{a‘th_ambznd@hg}‘tirj wateromanifoldv toc whidh the
nozzles are fixed so as to cause an interaction between the water jet and air jet.



