DESCRI PTI ON Met hod and equi pnent for detecting sealing
deficiencies in drai nage and vent systens for

woundsthizzys. The present invention relates to aroEubmd7/003723
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and equi pnment for detecting sealing deficiencies, such
as defective water traps and other sealing failures,

wi thin the drai nage and vent systens for buil dings.
The purpose of a drainage systeminstalled in a
building is for conducting wastewater from sanitary
appl i ances such as toilets, wash basins, bathtubs, etc
into the sewer usually located in the underground of
the building. In case of a nmulti-storey building, the
drai nage system has at | east one vertical stack
extendi ng through the floor of each store and branch
pi pes for conducting the wastewater from each of the
sanitary appliances present on each floor into the
vertical stack by nmeans of connectors. The stack
and/ or branch pipes or even each individual sanitary
appl i ance nmay have been provided with air admttance
val ves or ot her appropripEgsQRIPTIGNAar r angenent s
and/or positive air pressure attenuator devices. Water
traps or water seals are generally used in relation
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floor of each store and branch pipes for conducting the wastewater
from each of the sanitary appliances present on each floor into the
vertical stack by means of connectors. The stack and/or branch pipes
or even each individual sanitary appliance may have been provided
with air admittance valves or other appropriate venting arrangements
and/or positive air pressure attenuator devices.

Water traps or water seals are generally used in relation
with most sanitary equipment. Their purpose is to avoid fouled air
coming from the sewer to be released into the environmental space or

- habitable space. The water trap is usually consisting of a U shaped or
bottle-shaped housihgs, generally connected to each of the sanitary
appliances, and in which a certain amount of water remains in place
sealing off the air from the stack and the sewer. Water closets have a

water trap built into the fixture itself.



Venting of the drainage systemis therefore inportant
in order to prevent air pressure differentials in the

woeyeisaarzamnd i n nost of the systens use is of aPCT/IB2007/003723
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adm ttance valves (AAV). An air admittance val ve (AAV)
allows air to enter the draingge systemthrough a
one-way air valve when a sanitary fixture is operated
and water flows through the pipes. Wen a colum of
waste water falls through the vertical stack, it
entrains an_airfl ow whose pr.esence of necefs
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| ndeed, suclDd #hé¢ otlesr bandieffethesaiprpgsesureawithin the drain
becomes suddenly higher than ambient, this positive transient could
cause wastewater (and air) to be pushed into the appliance, breaking
the trap seal, with dire hygiene and health consequences. Positive air
pressure attenuator devices have therefore been developed and
proposed to reduce such risks of contamination, especially in high or
multi-storey buildings.

The problem to be solved by the present invention is to
locate or identify any possible deficiency in the drainage and vent
system of a building and in particular the position of defective water
traps, normally defined as traps having lost their water seal, or other
defects in the building drainage systems, such as leaking junctions or
fittings or defects resulting from blockage to the free passage of water

and entrained air.



changed reflection coefficient to any i ncom ng | ow
anplitude air pressure transient when conpared to the

woespoase4appl i ed to an accurate system | ayout PCTAB®eT(03723

10

15

20

25

30

35

if there exists both a "defect free" database of
system response to an appliedsgtransi ent and an
accurate system | ayout, then the | ocation of any
defect nmay be identified as the speed of propagation
of any transient will be constant at the airborne
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are configured and provided with means as set forward in the
appended claims.

An embodiment of an installation provided with the
equipment according to the invention will be described hereafter, by
way of an example only, with reference to the accompanying
drawings, in which

Figure 1 is a schematic representation of a simple stack
drainage system in a multi-storey building;

Figure 2 is a schematic representation of a double stack
dramage system in a multi-storey building;

Figure 3 is a detailed view of a stack portion provided
with a build-in fitting capable of receiving a transient generator;

Figure 4 is an identical view as figure 3 with the transient
generator connected to the fitting;

Figure 5 is an exploded view of a fitting provided with a

three port rotatable valve;



generator. As shown in Figure 1 a drainage systemof a
multi-storey building is represented in a sinplified

wororsas2amd conprises a vertical stack di schar geTpBpe7/d03723
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to which are connected a series of drain pipes 2
com ng fromeach floor and in4which di scharge sources
3 fromthe respective floors may be drained. Said
di scharge source may be any sanitary appliance such as
wat er closets roor drains si nks, showers, bidets or

the |ike. Between i sch e sour t .
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attenuator dev1ces (not shown).

According to the present invention, the vertical stack 1 is
provided, at appropriate locations, with at least one fitting 6,
representing a mechanical device designed to be inserted in-line with
the drainage stack 1. The fitting 6 is provided with a connection 21
between the interior space of the stack 1 with the output section of an
transient generator 20 as represented in figures 4, 6 and 7 and will be
described later. At proximity of each fitting 6, the stack 1 is also
provided with low pressure transducers 7 which are capable of
recording the air pressure variations such as transient response of the
drainage network and are connected to a central data acquisition
system integrated into a building.

The figure 2 represents a more complex drainage system
with a main stack pipe 1 and a secondary stack pipe 11. Similar drain
pipes 12 discharge waste water/solids from the discharge sources 13



with a main stack pipe 1 and a secondary stack pipe
11. Simlar drain pipes 12 di scharge waste

woaimridsalki ds from the di scharge sources 13i nt CTHB2007/003723
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stack pipes 1 and 11. The secondary stack pipe 11 is
connected to the main stack pgpe 1 by neans of a
connection pipe 8. At appropriate |ocations, simlar
fittings 6, for connecting the transient [ow air
pressure generator 20, and | ow pressure transducers 7
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consh &itb8go ahean v eaklkepiper T dyemseak ed againettian pipe 8.
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5valve PReisguenided vatlpdwer d]faamd;tmcgllym@pose apertures 24
corresponding with the diameter of the vertical stack 1 and with one
lateral opening 26 located at the position of the connection means 21
with the generator 20.

Rotation of the valve 22 is accomplished with any
external mechanical or electromechanical actuator, which does work
against a mechanical containing mechanism, for example springs or
weights, which return the valve 22 to the failsafe condition
represented in figures 3 and 5, in the event of a power failure. The
travel provided by the actuator 20 limits the rotation of the valve 22
and prevents rotation greater than about 90°.

The fitting 6 is capable of directing the output of the
generator 20 either upwards or downwards into the drainage stack 1.
Upon completion of the testing or detection process, the fitting 6 must



travel provided by the actuator 20 limts the rotation
of the valve 22 and prevents rotation greater than

wahosio3®4 The fitting 6 is capable of directi RgTAB®07/003723
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out put of the generator 20 either upwards or downwards
into the drainage stack 1. Upon conpletion of the
testing or detection process, ghe fitting 6 nustreturn
to a failsafe condition of uninterrupted vertica
transport in the dr ai nage stack 1. The val ve 22
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t h%hg%ﬂtaltiﬁgl}zgvinsalpﬁf‘ﬁ&hgfb%dopﬁ'i@lfitﬁlng would be in the range
of 225 to 250 mm. The device could be sleeved to allow use with
smaller diameter stacks which would have the advantage that only one
size device need to be produced and marketed together with the inset
sleeves.

The figures 6 and 7 represent alternative embodiments of
the generator 20. According to the figure 6 the connection means 21 is
in the shape of a 90° elbow and the generator 20 is positioned parallel
to the stack 1 in order to save space if needed. The figure 7 shows an

30 embodiment of generator 20 in which the piston 23 is part of a pleated

cylindrical membrane 27 containing the chamber 28 in which the air
transient is generated and directed through the connection means 21
and the three port valve 22 of the fitting 6 towards the lower part of
the stack 1, passing nearby the pressure transducer 7.

35 The identification of drainage network defects, through

the use of positive or negative air pressure transients, requires thus



to the stack 1 in order to save space if needed. The
figure 7 shows an enbodi nent of generator 20 in which
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menbrane 27 contai ning the chanber 28 in which the air
transient is generated and directed through the
connection neans 2 1 and the three port valve 22 of
the fitting 6 towards the | ower part of the stack 1,
passi ng nearby the pressure transducer 7. The
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into the habitaffeedy ﬁ“BE‘&%ﬁ‘ta’E}ﬁtr‘aﬁ@ cﬁgh%ggﬂ’erator

8!2@@51'1%@% dhacaongoks @Bnﬂimiﬂwlc&qurnamlm,ge d®fehe drainage
0S8 oG5 6 L ByERIRA S AR lbgion
woperatibaust déigconnection of the equipment. The de51gn of a stored
pressure source, if used, will exclude the possibility of backflow into
the vessel when exhausted.
The method for defect identification thus includes the
following processes and equipment:
- A detailed system layout is required, drawn from building design or
a specific survey;
- A means of introducing a low amplitude air pressure transient into
the building drainage and vent system will be utilised to propagate a
pressure wave into the network. The response of the defect free system
to this transient will be recorded by a number of pressure transducers
7 strategically located at various nodes around the network. This
response will define the system and will be used as a base against
which to compare responses from the same network following use and



The nethod for defect identification thus includes the
follow ng processes and equi pnent: - A detailed system
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speci fic survey; - A neans of introducing a | ow
anplitude air pressure transignt into the building
drai nage and vent systemw || be utilised to propagate
a pressure wave into the network. The response of the
defect free systemto this transient will be recorded

b nb f D transd tr at |

Pl Bae g A RGBT EHE LTIl i Hored for

L%@QB&efWehb\iﬁ%fpﬂe otfhhesylsneilﬁcmmbm\/rﬂdthbéomd as a
ase . agal nst | C t

o En oS O et 20 SPAT BeabaBRO BT FRophORtIP D, PARure
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r g%%r%nﬁleatacﬁe pc@Ettm?fls e dﬂﬁ@él‘nfg' ﬁﬂiﬂ@fht@@hﬁ?dﬁ oy -

Fansi ent genera be ga

propEgHs Frﬁ@amsw@sim%mwp ¢ dPRGFRT BEReRHaR 20, wjll be based
seal thdedsilith nbogdeateeinmel kbr doingct ke thersydteansorgive a

L S PRTTE s Loark FoTRs pediclge o7 SAdh dhicfibn 6 and
geﬁtlra& eh Ay wiehledoso Iblastenio @mosmeoatnmlrta}lqmngé'heﬂalﬂeas a
| Ecgésg%l gtﬁgqggﬁlfz{l?mﬁ)ﬁgaﬁXﬁt (Efﬁdetrgn LA & 't‘ﬂ%chanswnt

pulse require icate

j " ihen tifinationne ol trabesqmsuamyi athgr s¢feefst Wil hﬁ’oa“ctﬂ‘)%@d at
C?@%@%Qﬁ?é%lﬁﬁﬁn‘ﬁ%@ﬁw@éeﬁt Eﬁﬁéhf oﬁ@rétﬁﬁh b%@i@iﬂlse@ﬁ as a

appfication. Under ror mal
el ECRSTaR 81T i i HaRH DRI, possibly
Wth'gg@?e(ﬁ‘btylNﬁi‘r&ﬁs@ttlﬁegtﬂo&r interval s during |
| scent System oper at
SR T
pmhadlaltg/basrel ofjetozdd by st redpenst asd éh@ld}ﬁergeﬂﬁﬁ?eof pressure
p&g,pé&ﬁs% e%%?ﬁgsag & Mkﬁi ﬂ?pchl'eq{jetw&?ﬁsdieﬁfes%l'é tR@sducers 7,

ase of stored % em refponse and
th’ellbbvexsgéri@eld@mtﬁwéé@dp@aﬂ@@p%ﬁ@? gtantissalas

recorded by \bg ﬁ%d’ﬁﬁaﬁ iafohessHrsdutansdieted dcodidding to
be used tq identify the lLocation of the defect seal.

vihe IBYS’@PPE&IS §iNPBMFEEHIAT-about the method according
to the | nverthieofotatiogi vethdehreafient .vaThe 22oimai d ohoffitting 6

|
C|180el& re%gcl&c XH%/? \lfgéléizclogﬁ de. h!}%cftlotnt :}ﬂgvgdésnlnebam case

W'se | re es I'n
caseair-path from the internal chamber 28 of the generator 20 through

the three port valve 22 into the drainage network situated respectively
above or below the fitting 6.

Rapid movement of the piston 23 or volume change within
the chamber 28 of the generator 20 generates a pressure transient that
propagates from the generator 20 throughout the selected drainage
network. Its passage is recorded by the pressure transducer 7 located
adjacent to or part of the fitting 6.

The pressure transient propagates throughout the network
at the acoustic velocity in air of approx. 320 m/s. It is reflected at
each and every pipe termination. These reflections in turn propagate
back to the source of the transient at the generator 20 and contribute
to a pressure versus time signature recorded at the location of the

fitting 6 by the pressure transducer 7.
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the fitting 6. Rapid novenent of the piston 23 or

vol ume change within the chanmber 28 of the generator
20 generates a pressure transient that propagates from
the generator 20 throughout the sel ected drai nage
network. Its passage is recorded by the pressure

t ransducer | ocat e ent .to or r of..t he .
fitting o kel grecderaiiinane prifstutial Henection
t bﬁ@ﬂfgdient Foe eretpde la dtad hed desustHlcrefbddodn goefifiaiemt

oi Aié r OX pe Zgnc[ﬂtg }ntosbﬁe#e]e fﬁt 9d; & S3GH BRErBYSEIY

F(T)] na ese re lons I n turn pr opagat e
baaktmlobldoé:amarctrele@kmméeltnm@éiomth%ﬁ(e feidegidnareedficients

thaatnlg g,%%l’eb %@Sé QiRitRr €Ssure versus tine signature

recor ocation _qf the fijt
pressure t r%%é%?el‘?t%gﬁ i8i %@r?g‘r‘{ﬁ %R%ﬁgﬂa’%ﬂé’vork with
Ch@rcﬁ{ytﬁﬁ sddfectsebt eedliapr' sﬂ}Qhéﬁltthﬁbssﬁ@rtranadm‘tﬁ Arecords

O O i ey S £0-£55 UM Fhoor s
Cdefefrmmedtby Flag bwatalﬂ)llengﬁgeﬁ tloe netakiln gntiet&m FeU sdivs
h@\éﬁicﬁ?}t l ’FﬁH]f)snh gﬁ {(% %ﬁiaﬁlhﬁlﬁmlb'e? é’(\:%%'astﬁelﬁﬁmmum

erate
net work wi t Bf ﬂlﬁ dy stett éSV@I]é)rPéc% ée&fctb éHR}ég’é %tratnwgﬂed out,

t IR D H1ES PYE Sulrb ARSEHIGRIer 7 80 Heddrd ab@ﬁﬁéﬂeﬁh(t sileh £teire

free signat t

aet TRl ey Thspoier af Py ERin ol brat B JaRk ngpich the

t Iﬁeﬂacﬁumﬂronwﬁieaaltwed '15h_pes ehd tbrrhe:haytld)m abeivas sivethe

t stgreduce yidl dwi that nﬁngra@dahmdef@a& e wgaivgnemﬂdels Known the

prd?ét%HEgmgrtﬁ%ed%f-g@ ? 19f1d9ﬁtYﬁ%ﬁ' Q&f@%éﬂcebﬁ) e BPfnage
ion romt eate pe end

t achivaslk |1%)Yplatr?he\¥’e5deéltt1fil%ﬂ%er ri{i%??gon of

this defect A4 ageitibhadl {eie foi aemttdefe@abnfweald be to generate
nme and e as the

SRS ML ARSI, S0 85 U8 YRYRRR TR caces
| denbith €dfe Refrecenckcontroleddicfienadecatéomppk dayoilpor.
nrpl qﬁgf Ic%;' oL i%}% é?%%t{b%@gﬁ 1{1{ Hgf&qffég%sét%ﬁ) signature
geggrraitdhls dataset would also identify the location of the defective
trap.

In addition to identifying dry traps, it now appears that it
is also possible to identify partially closed pipe terminations which
could have implications for the identification of defective AAV's if
such exists.

According to the present invention, the network under test
itself acts as the conduit for the transmission of the test transient so
that no other network piping or fittings are required. The equipment
consists mainly of the following elements:

- a transient generator 20 that will utilise a fluid/structure interaction
to generate a transient;

- a three port rotatable valve 22, within the fitting 6, that will allow
the transient generated by the generator 20 to travel in either direction



during building conm ssioning a conprehensive set of
signature traces for both defect free and controll ed

wdebmai2120cat i ons on each floor. Numerical conmpariBmnz/003723
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of a subsequent defective system signature agai nst

this dataset would also identigy the |ocation of the

defective trap. In addition to identifying dry traps,

it now appears that it is also possible to identify

partially closed pipe term nations which could have

inplications for the identification of defective AAVs
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eqlio preresssonsiaasdupeisn? yoottedhadjpoeniolil e 6PBARRIS:6 and

?FE)ﬁlg‘?&'eﬁnlto Q0a{Al eratg%_cgﬁ?stiti‘@'nl dy dbinl 1h%€ will be whenever
ul )

| st(ucture Interaction.to generate a transient; -
apphyibde patagrpipdatdBI e RN " within the fitting 6,

that will al} Quséd ke i ah@nsdntgesieratad ®ys phevided with a
in.either directio

generator.20 to travel..in. (.

TP ARGS bt Mt Telp Witk aihe WL phfllAdl Fnstead of a
cpalsrg iastontdabk mositdet or porvifletan equipn ¢rt whi¢h ipaon-
conpat:i bl | | St iz0]
SPLERHVE Firibh el Sl 12 RS mERrRBRGNSor G isolaf¥lor
cohrsecobf a 6eatigncohthecdeainege stadhin ardeatqrealise the faulty
agay giid-pSystemthat will be whenever possible
integrated into_the, building I(gt case tr}e air

transi ent ggrlil@r%fts(?ﬂ"lpﬂ)o‘?§ngr | HaG R8s 19 1athgi RieshnD3
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csaRimBRE. kbl BPSVith o RERDL Bhg d BeP oBUk tR el menns are
npossibde coithalis depattong Sodmttbedicatisssedfibraasddnitba

of i stack in order to realise the faulty
tﬁggggg?&e%tliyﬁg The description and the draw ngs of

the present application are nerely an exanple of how

the nethod and the equi pnent could be worked out but

any ot her equival ent neans are possible w thout

departing fromthe features set forward in the



appended cl ai ns. CLAIM5 1. Method for detecting sealing
deficiencies within a drai nage and vent system for
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(1) to which are connected a series of drain pipes (2)
comng fromeach floor for drei ning the discharge
outlet of sanitary appliances, said discharge outl et
bei ng generally provided with water traps (4) and the
dr ai nage system being eventually provided with air

adm ttance val ves or ot her pp riate venting
arrangenents and positive E@ggsure at t enuat or

devi ces, the method bei ng characterised by the
followi ng steps - introducing a | ow anplitude air
pressure transient into the drainage and vent system
of a buil di Ag Metherdifer deieptiogatpel Beadpticienpies wain a

i E}ﬁntagg A W?ﬁksﬁtehh?md’bﬁﬂﬁﬁ% 8YaipelBing 4t€4685tdbAY main
t he pa sa

nassage_ o d transient b ans .of "an _air .
pVEB et les e hridd doehhl JL ATe BOPRER e oS THE? 4 UEAIDRIRFE)
ot:?frﬁﬁtg_tﬁaﬁﬁbfm 'rf]m%rrﬁﬁoqﬁiimfgtﬂﬁ siseﬁeﬁgé veatlet e)sfsaamjétary
refl ections af t.he transient,fromeach.drain .pipe
ohrp REnfetwer GRckrEoaRhe PR BLORCywater
atEpesE)rand/ s dsainiage sisgpmatheiegreecotdady provided with air
pr.ass r r i pO. i
DSk SR RO PR 2 D0 ALk 8 o
t positayerair protainae réiengetps deYisgs, t he pressure

U R RO$A &Rb dPE ARBIM 3 ctdH QUIOBPUhe B8 RENMBOItkpat an
acqustic velocjty and.is reflected bé each an& ?%/eﬁi.
§,dfainage

pr BTG RG R O SRR de AR ST Al apd cad 1]
chadagdtrdystém sfhltadidian imoefderdioepio faghteagirepsipe wave
term nation. %§ ¥?hh%9 accor i@ to claiml,

c A% eePFg%%lr A AR 4SS %’esr ofmed initially in a
pentectdimet ther kassiage obsaldytransipntibyevesnsof|agakiagaessure
32*211%%1}@%@%@&%3%& RS AHER o d §EOF Hf BndaSRIsi o

ect free signature over a given period gf tinme
whiteRoTdingether s gregsiie PrRssBueFallpcligpgEh the trsient from

n%h@ﬁfd&aﬁi‘%i]%@%z PuUskifetWOkRWTt theadrai ez @k ystRmEsSsur e
transient. I'n

o the drai nage system 4. Mthod, accordin
{ b el int s arasnar, gt (HR st pe e A RCER AR
t @stidigeapanaiic, adhechbdiagl those défrals tor@eentral data

acquisition system.

2. Method according to claim 1, characterised in that the
pressure transient propagates throughout the network at an acoustic
velocity and is reflected by each and every pipe termination of the
network so as to establish a characteristic reflection coefficient for

each pipe termination.

3. Method according to claim 1, characterised in that it is
performed initially in a perfect network with no dry trap defects or
leakage's so that the pressure transducers record a baseline defect free
signature over a given period of time which is determined by the
overall length of the network and the acoustic velocity of the air

pressure transient into the drainage system.



signature is conpared with the actual situation and in
case a different signature of the pressure trace is
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the tine at which the reflection fromthe altered pipe
end term nation arrives at thg air pressure transducer
so that the conparison of this defect trace with the
stored defect free signature yields that tine and, as
the wave speed is known, the determ' nat i on of the

di stance from ressure tran e .def ect
trap or sea ﬁEalﬁcﬁﬁé ’tng‘Eﬂ rﬁé flﬁgdﬁgtthag

a@@ﬂh@' eﬂ@ub@:qﬁie&lt wedting oq)edaﬂbﬁagbe dagelipatdesyst Hweof

| e [, di
p?lﬁél%?l n%a%?%n .%esdt Xﬁ%h&% §ualcséﬁhaécciﬁ 888 lrllle%%% ﬁgﬁerent
dS@mtmepeﬁtKQprmmagrefcreom eaonded otre poiti of diviegpion will
Sﬁ‘@' d%nigl;éﬁdétaﬂfeeﬁnfg aQLIGERRAE S AUEERR £rdin TRY aDRred pipe

aine equi pnent_ conprising at |least one air
t m«ﬂaémmnagmaatlms ebdhe @dhRELISEEC tEAnsHuCcEt SKkhet fhe

a@@’m taris%ﬁséf e dressttate WwRRASHYCRbrdd lefdactedignature
ener tor bl e of rdin

ta the a e .
CHIeTES ahet Be FadoBnels Prats the fRERRaG” ot TR ffhtion of
Echs ﬂi‘mnhceafnﬁndhugorta@smﬂeanransdumanoaﬁteedeMWmtnapaar seal.
the air transient generator (20) is connected to the
stack (1) by nmeans of a fitting (6) designed to be
i nserted in3l Eqeiminent ifhe Cgrla’ékgm thegvetharhageording to

COMIGET 1AM, H%%%ﬁé%@d bgﬁﬁ“@ﬁiehp@f‘abﬁlﬁl]:'&n@r‘]céﬂ@msmg at least

gener at or he interior space 0 st ac

(mye VFTtlEa{JFlbW@ﬁ r2adipF Gtk (&) &9 mEhighgyg gonnected a
chatwetiebr gedin pigdiat2)t beming fiotg €a8h ﬂoapralnslem which

i ded [
oppoaty apelifaresof s Haberatathul b i bR TR o)
ofaidhequigm émadomprickng b}, le@atobrmem memmt @sasiraigr (20)
( %?#n?%t%ﬁago g&e%tal’:ﬁ%lﬁoa%dt .Jﬂoﬂaagt %Eﬁf@tﬂﬁ@ﬂﬁcé@@)

ransi en enera quil yment
a&wtddr?gim@ﬁrﬂl@lTrhe7gelé¢f&ﬁ%£%‘?)s“é‘d’ hepﬁa@w ng the

r oAk ot Rhspbhse FRYBahRUlaiNAd e/ Be{wdik W thin the
fitting (6) in either clockw se or anti-clockw se

direction, provides an air-path fromtheinternal
chanber (28)5 @‘qmbﬁxe@e%bat@mg( @0y ldihr 6ughatdegerised in that

rt valve 22 e_inter]
s?@% lgl{)g)anglﬁaltt %)Irn(;itog fl‘tovr\gl:élc(:%d ?5 t?@%?fcl?(l)t B? means
r espetitiiugl(p) aibeugla;d t(béleawstrtgdflfnt—hnggvgh the stack and
providing a connection means (21) between the output of the generator

(20) and the interior space of the stack (1).

7. Equipment according to claims 5 and 6, characterised
in that the fitting (6) comprises a three-port valve (22) provided with
two diametrically opposed apertures (24), corresponding to the
diameter of the vertical stack (1), and one lateral opening (26),
located at the position of connecting means (21) with the air transient

generator (20).

8. Equipment according to claim 7, characterised in that
the rotation of the three-port valve (22) within the fitting (6) in either
clockwise or anti-clockwise direction, provides an air-path from the



9. Equi pnent according to claimb5, characterised in
that the pressure transducer (7) is a low air pressure

wonersgdexer capabl e of recording the air transPemaB2007/003723
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passage in the stack (1) and the subsequent reflection
received fromeach drain pipe32, 12) of the drai nage
network and to transmt such information by neans of
el ectrical signals to a central data acquisition
system 10. Equi pnent according to clains 5 and 7,

char act er | . h the fitti , , :

EaRe otk gt ChD) PEEk §eBFaing 2y et g i ey

go?ﬁre{ gid)siafte theﬁh&%@m space obrht etadn(bf and tthe tdragnage
etecti.on. process . t : 2

Bt o R PR TR T RPET e s S b B (70

(1) automatically after conpletion of the testing

process. 1lg Eglnw'ipﬁ%t% RE6P0HNG ERif! 8 BRarac@ldséd in that

characteri sed th t 1) of

f the PressUsy tI@S@IU@%W}JHe a\(/:k%?’\ﬂggr ﬁ%@ﬁﬁeﬁ%?%nééu%%@yaﬁgﬁe of

l\'"‘fo'@dc bi Irr(]lli‘ﬁg lttﬁé“&ﬁz gﬁh&lsgﬁﬁ%a’ﬁs@tgﬁ (iii?ch_e: Saclendyadd thai sdlfbsequent
g u ensur i e fai i ti.0n.

{ FElEREBIBEF (Y SOIPE: £5h Urut PSR Brbi SaB6 B HE S

Chatwofk aﬁ?gtgaurhﬂsmﬁemdlninﬁmamatm hiyrmeamnof ehectrical

gener at or [ a-.cyli .cal bod ith

RRETLRG b P BB TEE FERyRi 0 JRIe® an Do i spl aced

by means of a piston (23) generating the air transient
to be directgd Eﬂigﬁ%tté&%ow’i’?{%ﬁ bRAnesnsd(2haracterised

towards the inte r spac f the stack (1) and the

sép éb?f_eﬂledfléﬂﬁgg@)Hét%ka%‘gﬁlf%ﬁ?eaf@. Seé&*a? g return of the

afﬁl@ltcéfedpl?%;'ﬂv@' @2 tbZa f@iE@a[f&Cp@ﬂiitiSﬁﬂupm tchaipletien of a

pi st on enerating the.air transci [

aleying &@ (ieag%tlg][’l r;oéro\%g W, g]li lnll%%r}soﬁl_atecﬂ% ap%rﬂpr\égcb@ return
in line with the interior diameter of the stack (1) automatically after

completion of the testing process.

11. Equipment according to claims 5 and 6, characterised
in that the connection means (21) of the fitting (6) is closed off with a
locking plug (25) when the transient generator (20) is removed, said
locking plug (25) ensuring the failsafe position of the three-port valve
(22).

12. Equipment according to claim 5, characterised in that
the air transient generator (20) comprises a cylindrical body with an
inner chamber (28), the air of which can be displaced by means of a
piston (23) generating the air transient to be directed through the
connection means (21) towards the interior space of the stack (1) and

the selected drainage network section.

13. Equipment according to claim 12, characterised in that
the piston (23) generating the air transcient in moved according to a

sine wave oscillation.



