WO 03/021049 PCT/1B02/03577 1 5 Pressure relief device in drainage
systens This invention relates to a. positive air pressure 10 attenuation
devi ce foworesloesud ng positive pressure transients in draiPeagsBomsssewage
systenms. In such drai nage systens, and in particular in buildings having
nore than three levels, the use of air admttance valves are required to
prevent the release of 15 foul air, and g4o admt air under conditions of
reduced pressure (negative pressure) in the discharge pipes and stacks.
Such valves are disclosed f.i_ in patent docunents GB 2.014.697, EP 0 084
303, EP 0 278 746 or EP 1 026 329. 20 However, the use of these valves
prevent positive air pressure transients,. arising within the drai nage
system from escaping to the atnosphere, leading to a reduced perfornance
of the drainage system Patent docunents EP O 172 966 and EP 0 661 483 25
di scl ose sewer relief valves which automatically open responsive to
overpresgure due to a back flow of sewage and drain water within a plunbed
dr ai nage system According to these enbodi nrents however, the overpressure
is relieved or attenuated by expelling air 30 fromthe sewage systeminto
the atnospheric air. Such positive air _pressure transients should be
temporary attenuated wRMssShurhEelieEdenics imdrainggesystems

This invention relates to a positive air pressure
10 attenuation device for relieving positive pressure
transients in drainage or sewage systems.

In such drainage systems, and in particular in
buildings having more than three levels, the use of air
admittance valves are required to prevent the release of

1S foul air, and to admit air under conditioms of reduced
pressure (negative pressure) in the discharge pipes and
stacks. Such valves are disclosed f.i. in patent
docﬁments GB 2.014.697, EP 0 084 303, EP 0 278 746 or EP
1 026 329. |

20 However, the use of these valves prevent positive
air pressure transients, .arising within the drainage
system, from escaping to the atmosphere, leading to a
reduced performance ¢f the drainage system.

Patent documents EP O 172 966 and EP 0 661 483

25 disclose sewer relief valves which automatically open
responsive to overpressure due to a back flow of sewage
and drain water within a plumbed drainage system.

According to these embodiments however, the
overpressure is relieved or attenuated by expelling air

30 from the sewage system into tﬁe'atmospheric air.

Such bositive air pressure transients should be

temporary attenuated within the system without expelling

foul air from the system into the surrounding atmosphere.
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foul air fromthe systeminto the surroundi ng at nosphere. CONFI RVATI ON
COPY WO 03/021049 PCT/1B02/ 03577 2 According to the present invention
there i s wprooweedl a pressure relief device for use in a @CaBeXB5775Yyst em
conprising a housing to which a flexible reservoir is secured, the

fl exi bl e reservoir being operable on a 5 positive air pressure transient
wi t hin drai nage system and both the hoES|ng and the flexible reservoir
are contained within an external casing.” Preferably, the housing has an
inlet and an outlet, the inlet being connected to the drainage system and
the 10 outlet 'is connected to a cap to enable sealing of the housing- The
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the conplete unit 'S a continuous, unit over ich the
flexible reptpVdded s presedrtheﬁeeﬁhéeﬁkeglbbe ueeexnoardcayea§e15 t he

rouTend: Teo8gshah YERALEL 2ihGNaohS UIRY L8 BhION & FrcLighibe.dighnade

systemto pas 0 an fior periphery
A suitable n&ﬁeseaureﬁorthhefheusbhg weahdvbérPNE;n@oopexabpéeonThe

flexible ges r; nt.ai n.the er casin nd seal ed
to both t%e ?ngklgﬁdaggtFQFgggFglkgh SEgPﬁgwbgéi aﬁgab?agﬁ %8 hg or
ot her eIastenﬂrbothaShenhpusdugleddathaifabkéb$eataaérvbmr aeganpl e, an

uncur ed past but ﬁber and oIve t. The "0 ring conpresses t he
fl exible resgpggﬁr Sﬁtglﬁ i aRexterngl casing.

Preferably, the housing has an inlet and an outlet,
the inlet being connected to the dralnage system, and the
10  outlet 'is connected to a cap to enable sealing of the
housing. The housing is fabricated from a rigid material
to ensure adequate'sealing of the complete unit. The:
housing is a continuous unit over which the flexible
reservoilr is fitted. Where the flexible reservoir covers
15 the housing, means for ventilation are used to allow air
from the drainage system to pass freely'to and from the
interior periphery of the reservoir. A suitable material
for the housing would be PVC, for example. ,
The flexible reservoir is contained within the
20 external casing, and sealed to both the inlet and outlet
of the housing by means of an ‘O’ ring or other
elastomeric fastener coupled a suitable sealant, for
example, an uncured paste of butyl rubber and solvent.
The ‘0’ ring compresses the flexible reservoir onto the
25 inlet or outlet surface onto the butyl rubber paste to
effect a complete éeal. A suitable material for the
flexible reservoir would be f.i. a 0.2 mm thick butyl
rubber. ‘
An external casing that has means for ventilation to
30 the atmosphere in its base surrounds the flexible
reservoir. The external casing may be constructed from

rigid materials such as PVC.



25 inlet or outlet surface onto the butyl rubber paste to effect a
conplete seal. A suitable material for the flexible reservoir would be
f.i. a O0.womaioeteeck butyl rubber. An external casing thatchaBomsars for
ventilation to 30 the atnosphere in its base surrounds the flexible
reservoir. The external casing may be constructed from rigid materials
such as PVC. WD 03/021049 PCT/1B02/ 03577, 3 In one enbodi nent, the pressure
relief device may be used as a single oﬁ “stand-al one' unit. In another
enbodi ment, the outlet of the pressure relief device may be connected to
the inlet of another pressure relief 5 device when extra capacity is

required. 1N a fughher. eabodifERt, Lhe DEESSWE Lol ief devise Mk dgyi ces

may be used in conjunction wth an air admttance valve to Increase the
overal | perfosednee of si.hgldrarnagtasgsabone Parnittul b ianekheamnd essenti al

el ement s of g deyige  10oa5aeidingst erkhs, PLESEnt Ioventian 1 L, pe put
forward in the annexedl set of clains. present 1nventionh Wl w be
descri bed bybeaygonokcerdnpbetbal ynlett bfrehetkraceptossinee foeéliosf ng drawi ngs

Fgure 2 15 derbee bk PRrER e an R T ke no L e e d e S i (et 0
of the housi egbaddpent, the pressure relief device or devices may be

used in conjunction with an air admittance wvalve to

increase the overall performance of the drainage system.

Particularities and essential elements of the device

10 according to the present invention will be put forward in
the annexed set of claims.

The present invention will now be described by way
of example only, with reference to the following drawings
in which: _

15 Figure 1 is a cross section through a pressure
relief device,

Figure 2 is a cross section through the housing,

Figuie 3 is a .schematic of the housing and,

Figﬁre 4 is a cross section of two pressure relief

20 devices connected in series.

In the drawings, the pressure relief device 1
comprises an external casing 2, a housing 3, a flexible
reservoir 10 and an end cap 16. Figure 1 shows the
assembled pressure relief device. The flexible reservoir

25 10 covers the central portion of the housing and is
secured to the housing inlet 6 and the housing inlet 4 by
means of an ‘O'ring 8. The flexible reservoir 10 is
sealed against the housing inlet 6 and the housing outlet
4 by the ‘0’'ring compressing a layer of sealant (not

30 shown). Tﬁis allows the flexible reservoir 10 to operate

without any leakage.



Figure 4 is a cross section of two pressure relief 20 devices connected in
series. . In the drawings, the pressure relief device 1 conprises an
external weIBoyo2y a housing 3, a flexible reservoir 10 @&ou/1BeR/BSY cap 16.
Figure 1 shows the assenbled pressure relief device. The flexible
reservoir 25 10 covers the central portion of the housing and is secured
to the housing inlet 6 and the housing iqlet 4 by neans of an "O ring 8.
The flexible reservoir 10 is sealed against the housing inlet 6 and the
housing outlet 4 by the 10'ring conpressing a |ayer of sealant (not 30
shown. This allows the flexible reservoir 10 to operate wthout any

| eakage. WO 03/ 02334 RGH BOZ/RBREE chellit ket (Reand LhggoutLet 4 of the
prate in

housing 3 are |inked together by nmeans of separator 571 dav g
bet ween t hemldgdsed grasthiar dohmeanswicth selparhlitexi blletesed@vaienvifigh The

external casifgbddt r hausi 3,.,;and. over..the flexible
reservoir 10. The é;xttz‘lrér%glotdceglsi% g © agna%lg?l&rgglti 'E”f/‘%(p))f t ar%-ef’%P Ventilation
20, shown forressumit dtere in the base surface 22,-which allows the

fl exible geservoir [N ; .GQN with the 10 at nospheric
air (pressure) V\,hﬁ%io %)’?Cee\t}glndtll nc'% tl@g]tefxlﬁ%l ‘%’%%&égef"\ygirr %Tﬁ PPb‘ﬁ%Bgi g
damaged by ardpdxywamdibeVEwxiblfhaqueassiine 10el Tek detieceal kasahtached to

the drainage M::Staerplq}/rameiaﬂ; oqif n%aglrsa%a}:t E\'\r%n g g%(i%gr 2%)? syolsn fér
example here in the base surface 22, .which allows the

flexible reservoir 10 to be in permanent contact with the

10 atmospheric air (pressure) whilst preventing the flexible
reservoir 10 from being damaged by any external event.

The pressure relief device 1 is attached to the
drainage systém by means of a graduated connector 18. The
graduated connector allows the connection of at least two

15 different size pipes together in a secure manner, and may
be made of an elastomeric material.

In Figure 2, the housing 3 can be seen to comprise
four distinct sections. The upper section 14 leads to the
housing outlet 4 and the housing inlet 6 wvia the

20 separator sections or plates 12. The separator plates 12
‘allow airflow to continue through the pressure rélief '
device 1 when the flexible reservoir 10 is fully
collapsed. |

Figure 3 is a schematic of the housing 3 without the

25 upper section 14. It can be seen that the separator
plates 12 do not extend fully round the-circumference of
the housing 3. The gaps between the separator plates 12
allow air from the drainage system to enter the flexible
reservoir 10 and inflate it in case of positive pressure

30 within the system, thus absorbing the energy of the

transient pressure wave.



graduat ed connector allows the connection of at least two 15 different
size pipes together in a secure manner, and may be nade of an el astoneric
mat eri al .worsegus e 2, the housing 3 can be seen to conprirea/Bémass7di stinct
sections. The upper section 14 leads to the housing outlet 4 and the
housing inlet 6 via the 20 separator sections or plates 12. The separator
plates 12 allow airflow to continue thrgygh the pressure relief device 1
when the flexible reservoir 10 is fully “collapsed. Figure 3 is a schenmatic
of the housing 3 without the 25 upper section 14. It can be seen that the
separator plates 12 do not extend fully round the-circunference of the

housing 3. The gaps SRUGPHHAR SSRATHERALRT 112 qlauaalr fromthe

drai nage systemto enter the flexiblé reservoir anglfﬁfl&te it in case
of positive FFEAFEEBEMWEH P-h&hsy steomceshus eabsankicted htegeraegy of the

transi ent pressyfsavs: fvgz%u%%e%%o%ggclt% 2LQ3577 5 Fi u;} 4 shows two

pressure relief devices connected i n serias ThEPRERtE connect ed
t oget her by hesiigofind edr #d et ddhec ompent preklucenredtiieny diehe cehgusi ng

eSOt NEPIAT, BEERMIALEILh EB 6.5 2l g, tlie uppeC Segtton 1
relief devic@&eviay 7a pressure relief device and the drainage system or a
The connection between two pressure relief devices,
Oor a pressure relief device and the drainage system, or a
pressure relief device and an air admittance valve is
10  intended to be a push fit connection.
The ground drainage system is designed to be in
accordance with BS 5572: 1978 (Code of Practice for
Sanitary Pipe Work) .
With the present invention, a simple and effective
15 pressure relief device, that can be retrofitted to |
existing drainage systems, is provided.
While only a specific embodiment of the present
invention have been described and shown, it is apparent
that various alterations and modifications can be made
20 therein. It is therefore the intention in the appended
claims to cover all such modifications and alterations.as

may fall within the scope of the claims.



pressure relief device and an air admttance valve is 10 intended to be a
push fit connection. The ground drai nage systemis designed to be in

accor dancwowstobioBs 5572: 1978 (Code of Practice for Sani tramyB®2/3e7\\or k)
Wth the present invention, a sinple and effective 15 pressure relief
device, that can be retrofitted to existing drainage systens, is provided.
Wil e only a specific enbodi mrent of the6present invention have been

descri bed and shown, it is apparent that various alterations and

modi fi cations can be made 20 therei nCLAIMS therefore the intention in the
appended clains to cover all such nodifications and alterations as may
fall within the scope of the clains. WD 03/021049 PCT/1B02/ 03577 6

CLAIMS. 1. A preaspisirl ietfef ML fé0usd! & dirfindf@isha@enss Véit Bamdihs
bui l dings characterised in that it conprises a housing, connected to the
system to 5chifpeteriged |iaxtnpl & eMPFi§RN p Housings romaectedetof thexsystenr éser voi r

bei ng opefabl e. .0 sitive air pressur ransient within drai e
system er‘e”i%hChbgt exﬁ?‘ﬁer “RBU8I NG Sgrcl‘(ireidhéﬁ? &15%&%? ée§e€§8_}rvgeﬁlpg a?rpgrag’g‘?‘lt ai ned
W thin an experanpdsiti¢@sdingrestQre traAsiBhEKGIHE dr@ida?é s?@ﬁé'n?ew‘ﬁ&e% Foered i n
claim1, wherein the housing has an inlet, an ouflef and an upper section,

the inlet ardw hawingearsutheiflexshlearaservodr lare laoataioedtwishinbyn sextemmat or

pl ates. 3. AC ressure relief device as clainmed in claim?2, wherein the
flexible 15°%&&&rvoir covers the central portion of the housing including
t he separat or

10 2. A pressure relief device as claimed in claim 1, wherein the housing
has an inlet, an outlet and an upper section, the inlet area and the outlet

area being linked together by separator plates.

3. A pressure relief device as claimed in claim 2, wherein the flexible
15 reservoir covers the central portion of the housing including the separator
plates and is secured to each of the inlet and the outlet by a securing

means.

4. A pressure relief device as claimed in claim 3, wherein the

20 securing means consist in at least one ‘O’ ring.

5. A pressure relief device as claimed in claim 3 or claim 4, wherein

the securing means is used in conjunction with a sealing means.

25 6. A pressure relief device as claimed in claim 5, wherein the sealing

means is an uncured butyl rubber and solvent paste.

7. A pressure relief device as claimed in any preceding claim wherein
the flexible reservoir is made from butyl rubber.

30



plates and is secured to each of the inlet and the outlet by a securing
nmeans. 4. A pressure relief device as clained in claim3, wherein the 20
securi ng weas®maensi st in at |least one 0" ring. 5 A pressarBovessief
device as clainmed in claim3 or claim4, wherein the securing neans is
used in conjunction with a sealing nmeans. 25 6. A pressure relief device as
clained in claim5, wherein the sealing 7neans is an uncured butyl rubber
and sol vent paste. 7. A pressure relief device as clained in any preceding
cl ai m wher ei n8- t he presgpm eeliddavies as claimaddnfangrprggedingralpige wheggn\p

03/ 021049 PCT{].BAAL 0397 h; %i?c ﬁngﬁgﬁﬁure relief device as clained in any
precedi ng clalmwherein fRd> S48 ha ‘casing is cylindrical. 9. A pressure
relief device as clainmed in any preceding claimwherein 5 the upper
section of the housing is sealed wth an _end cap. 10. A pressure relief
devi ce for us@ inAdPeessutrerdisftdarice ay cluimediingny preaedingestpior whereig

substanti al l y,as _herei nhef ot 1 be i.th reference to Figure 1 or with
referencegto E];%glfébeesrs C@§“Z’@?$§§‘3§é§ﬁ%‘%&ﬁ€}i‘w angn rca?\ﬁi'ngs. 11. A

dr ai nage system conprising at | east one pressure relief device as clained
in any preceding claim 15 12. A drai nage systemas clainmed in claim1l
al so conprisilfy, i%prevuts religfodevias fpeyse ibdsaiange spstentsafos buikdings,

respondi ng tosaﬁf) ﬁgbfc'eogﬁngfsub@&%ﬁ%?@ & hQr%gr’natgéf\(gFe RESBESL with tre eret c%t em
to Figure 1 or with reference to Figures 1 to 4 of the accompanying

10  drawings.

11. A drainage system comprising at least one pressure relief device as

claimed in any preceding claim.

15 12. A drainage system as claimed in claim 11 also comprising, in
combination, at least one air admittance valve responding to conditions of

reduced or negative pressure in the system.



