WO 2005/ 084815 PCT/ GB2005/000758 1 1 Inproved Nozzle 2 3 The present
invention relates to a nozzle. In particular, 4 but not exclusively, the
present invention relates to a 5 nozzle for use with a pressurised water
source as 6 t ically used in the offshore environnent. 7 8 During well
conpl etion Ve @ﬁ/??“é@g wel | test package is 9 used to ePST(GER2e05(11758
reservoir paraneters and 10 hydrocarboh properties. The eval uation of
hydrocarbon 11 properties requires the flow of a hydrocarbon fluid to 12

the well test -package fromthe well. Once the test has 13 been nade it is
necessary to di spose of the hydrocarbon 14 fluid. This is done by igniting
the hydrocarben fluid 15 and flaring it fromdrilling rig, Floating

Production 16 Storage and O fl oadi ng vessels (FPSGs), Drillships, 17
platforims and |and rig burner boonms. The flaring 18 operation can cause
tenperatures to reach levels where 19 the intense heat can conprom se the
integrity of the 20 structure and rig safety equi pnment such as |ifeboats,
21 lifecrafts etc and create a hazardous working environment 22 for
personnel. One way of reducing the tenperature 23 around the flaring
hydrocarbons is to forma water wall WD 2005/084815 PCT/ GB2005/ 000758 2 1
around the flare, known as a rig.cooling systemand/or 2 heat suppression
and/ or deluge system 3 4 Systens of this type ‘provi de an outer mall of
water 5 designed to surround the flare which mmcs the flare

-1 Improved Nozzle
2 .
3 The present invention_relates to a nozzle. In particular,
4 but not exclusively, the present inventionfrelates to a
5 nozzle for use with a pressurised water source as
“6 typically used in the offshore environment.
| 8' During well completion, a surface Wellltest package is
9 used to evaluate well reservoir parameters and
10 hydrocarbon properties. The evaluation of hydrocarbon
11 propertles requires the flow of a hydrocarbon fluid to
12 the well test package from the well. Once the test has
13 been made it is necessary to dispose of the hydrocarbon
14 fluid. This is done by igniting the hydrocarbon fluid
15 and flaring it from drilling rig, Floating Production
16 Storage and Offloading vessels (FPSOs), Drillships,
17 platforms and land rig'burner booms. The flaring '
18 .operétion can cause temperatures to reach levels where
19 the intense heat can compromise the integrity of the
20 . structure and rig safety equipment such as lifeboats,
21 1lifecrafts etc and create a hazardous working environment
22 for personnel. One way of reducing the temperature
23 around the flaring hydrocarbons is to form a water wall



6 profile and/or shields the flare. The outer wall of 7 water can take the
formof a solid flat or conical shield 8 or curtain and a central source
whi ch has a secondary. 9 function of generating a very fine m st of water
t hr ough 1%@9 g@g outl et of the dual nozzle design. The fine 11 m st
of water is désrgnéd to renpve energy fromthe 12 fl are PCIABABOSE er wal |
of water is deS|gned to create 13 a barrier which also renoves energy and
therefore 14 tenperature fromthe flare. - 15 16 In order to produce and

shape & j eh,GhndALSS £1drd S KbWREGRS SRLY ot QoSPmﬁCéy@té}PZJr{&/Jro a

hi gh-pressure water 18 source and to engi neer e.’nozzl e such that an.
outer 29 hegpi suwpsesvimn snplad) dﬁdlulgeofsywaﬁér is formed in 20 conjunction
with afine mst of water directed behind the- 21 flare. 22 . 23 An exanple
of this type of nozzle is provided in UK 24 Patent No. GB2299281. This
docunert déystemesof trinizy|te/pel ﬁoaﬁid&claabbetén walhl ghf prags=sur e wat er source

in whi a_26. nar L ow openi n tione tween a .deflecting surface 27
whi ch %pog‘ggl?’ﬁ% Fﬂ&éweoﬁlﬁevﬁ éF LI G Y ]tﬁ% surface

angl ed g O\Apfdﬁlweazm/r&etsmréms fdrewrobrel9 Th@ vater v W ch defines the
shape of the outer wall 30 of water that ,is groduced by this nozzle. it has

been - 31 fUBRETtFRR Gakee idifrd &dt roFodidt ReaHePT R Pk FHigdE 32 and

gui di ngs SUBiraéﬁrf‘éfﬁ Upl$ 4 Nl dduQWeahili CRURES a S&lfiddy, tO be
di ssipated thus [owering the water pressure. WO 2005/ 084815

PCT/ GB2D05£000%68n GE Igenenating chjvesy Shnehwipt estriwatew ditayght o provide
an 2 i@preﬁgdcgggfgfaoutlet of the dual nozzle design. The fine '

11 mrst of water is designed to remove energy from the
12 flare, and the outer wall of water is designed to create
13 a barrier which also remores energy and therefore
14 temperature from the flare.
15 | | o |
16 In order to produce and shape a jet of water, it is
17 necessary to connect a nozzle to a high-pressure water
18 source and to engineer the nozzle such that an outer
19 (typically cone-shaped) wall of water is formed in
20 conjunctlon w1th a flne mist of water dlrected behind the
21 flare.
22 . .
23 . An example of this type of nozzle is prov1ded in. UK
24 Patent No. GB2299281. This document dlscloses a nozzle'
25 attachable to a high-pressure water source in which a
26 narrow opening is positioned between é‘deflecting surface
27 which opposes the direction of flow of water, and a
28 guiding surface angled towards the direction of flow of
29 the water and which defines the shape‘of the outer wall
30 of water that is produced by this nozzle. It has been
31 found that the combined actioﬁ of the deflecting surface
32 and guiding surface disrupts the water flow and causes

33 energy to be dissipated thus lowering the water pressure.



3 4 In accordance with a first aspect of,the present 5 invention, there is
provided a nozzle for a hose or fixed 6 pipework installation, the nozzle
conprising: 7 a body; 8 a channel extending through the body of the nozzle;
and 9 a fh@&%ﬁ efl ector arranged at or near the downstreamend 10 of the
channel, a PP the fluid deflector 11 determ nes PRE/GH20500078h of f | ow
of the fluid as it 12 leaves the nozzle. 13 14 Fluid fl owi ng al ong the
channel may inpinge.upon the 15 fluid deflector and may travel along a

surface ofrt hes Ih d{Rd r and pubsehttherdiozzdie td g diieckihon of flow of
17 the fluid as it | eaves the nozzle thereby determned by 18 the

def | ect?or . 1RT YRS nRgzdegenent, the fluid deflector 19 may serve to direct
the flw d whilst mininising energy .20 |oss when conpared to prior nozzles
of the type where the 21 fluid is thrown backwards onto a second directing
surfacd 2Pnwdedrdbinarmsthhe ffiust aspeof ehdhwporasert3 24 The fluid

def | ectoor . | ocated in _a_flul I ' xt.endi hrowgh the
nozzl etsgl o%%y?lﬂgl%: aﬁcﬁlhe t€ 78 pf?%)rg eg\é\%(?%%f? h%o% Fauit}l(?%%e%%etg é‘g&and t he
body ofé t heigdveriz zirestHaddeitien, dehenroaze didmmfidimey:channel at or near 29
said d mnstr&gg&end.-The. fluid deflector may have a 30 deflecting surface

posi ti dned®r ive to the end of the 31 channel to define the width of the

channelg at g O¢hdxgadl téi&en%&@%&bﬁ@ﬁ”tﬁédb&i%tm izl Aceandi ngly, at
| east . 33 part_of _the channel may be defined between the deflecting WO

2005/ 084813 Pruyidmaiistgoa7egranged at or near the downstream end
10 of the chanhel, and wherein the fluid deflector

11 determines the direction of flow of the fluid as it.
12 leaves the nozzle. | |
13 | .
14 Fluid fldWiné along the‘channel may impinge upon the
© 15 ‘ fluid deflector and may travel along a surface of the
16 deflector and out of the nozzle, the directioh of flow of
17 the fluid as it leaves the nozzle thereby determined by
18- the deflector.‘ By this arrangement, the fluid deflector
19 may serve to direct the fluid whilst minimising energy
.20 .loss when comparéd to prior nozzles qf the type where the
©21  fluid is thrown backwards oﬁto_a second directing surface
22 which directs the fluid out of'the‘nozzle.
23 | . h | |
24 The fluid deflector may be.located in a fluid flow path
25 extending thréugh the nozzle along the channel.
26 - | " | o
27 Preferably, thé £luid deflector and the body of the
28 nozzle together define a width of the qhanﬁel at or near
- 29' salid downstream end. The fluid deflector may have a
30 deflecting surface positionéd relative to the end of the
31 channel to define the width of the channel at or near the
32 downstremm.gnd of the channel. Accordingly, at least

' 33 part of the channel may be defined between the deflecting



4 1 surface and an outlet surface of the body. The deflecting 2 surface and
the body outlet surface may be substantially 3 parallel. 4 5 The defl ector
surface may be di sposed at an obtuse angle 6 relative to a main axis of the
body and igygrefﬁrably 7 angled away fromthe body. 8 9 Mre preferably,

sai d channel O8%PH3S variable. This 10 may facilitat e PAA/GE0MOMTSHf a
characteristic and/or 11, paraneter of the fluid exiti ng the nozzl e,
including 12 velocity, fluid pressure, and/or the shape of a jet, 13 stream

or cloud ofyfrabd &xd tdDb ittt raceTBE EhANDSEy . Ithdidlidmyne variable
by adjusting. a position of the 15 fluid deflector relative to a remai nder

of the hozghefass and the thedy autles gurfaceomandacurstaddplly7 18 The
fluid dfflﬁg%giléﬁi}’ be novably mounted relative to 19 the body, to enable
adj ustnent “of a position of the 20 deflector relative to the body. This may
facilitdate .21 adjustnent of the channel width. 22. 23 Preferably, the

channel_is_proyided with a gap or _space. 24 suitable faqor acco dating a
spacer 1o g}p‘?e egﬁ%ci)%giﬁ‘froﬁacpezg‘aé’f %thl?PaF%&d%‘flae%tﬁoufseﬁ szll% to the end
of the 26 ghaabtle tded ahyiyaMNGEt RRebodP &hdshé brdmandly 27 28
Alternatively, the deflector may be threadably coupled to 29 the body, such
that rotat PBALSR FWRY defemRcthe BoWative to 30 the body may advance and / or

retractgthe deflector 31 relative to the body, thereby facilitating

adj ust nent of : . ) _ _
9 More preferably, said channel width is variable. This

10 may facilitate adjustmeﬁt of a characteristic and/or

11 parameter of the fluid éxiting the nozzle, including

12 velocity, fluid pressure, and/or the shape of a jet; .

13 stream or cloﬁd of fluid exiﬁing the nozzle. The chahnel

14 width may be variable by adjusting a position of the

15  fluid deflector relative to a remainder of the nozzle, in -

16 particular, relative. to the nozzle body.

o C .

18  The fluid,déflector may be movably mounted relative'tol

19 the body, to enable adjustment of a positioﬁ of the

20 deflector relative to the body. This may facilitate

21 - adjustment of the channel width. |

22, - ' _ | .
23 Prefefably, thé channéi is provided with a gap or spéce'
24 suitable for'adcommodating-a,spaéér to alter the position
25 of the fluid deflector relative to the end of the -
-26, channel, thereby varying the width of said channel.
27
28 Alte;natively, the defieétor may be threadably coupled to
29 the body, such that.rqtation of the deflector relative to .

- 30 the body may advance and / or retract the deflector

- 31 relative to the body, thereby facilitating adjustmeﬁt of

32 the channel width. The nozzle may include a retaining'

33 member, sqch as a nut, clip or the like, for retaining



32 the channel width. The nozzle may include a retaining 33 nenber, such as
a nut, clip or the like, for retaining WO 2005/ 084815 PCT/ GB2005/000758 5 1
the deflector in a desired position relative to the body, 2 to fix the

channel wi 4 The nozzle may conprise a nechanismfor adjusting the 5
channel w 3*{&?00%43# may be a self-cl re}émi ng mechani sm P@”ﬁl@”‘#@&ﬁé&i sm may
be hydraulic, electrical, electro 7 .nechanical or nmechanical, and nmay

conprise an actuator 8 for controlling a position of the deflector relative

to 9 the prédydef Wctad Ust BHesircihBoshermiel rai diye The M aobyat or may be
adapted to be activated to hove the 11 deflector to increase the channel

wi dt h, 3 n.bedekxttdhe chagmel mdEh| ow of any debris such as particul ate
matter 513 trapped in the nozzle and inpeding fluid flow The 14 mechanism
may conprise one or nore sensors for detecting 15 the presence of trapped
debri s.4 FoThexampiles meéhe qwaniicse domeelhanieh uthr adiwssione thensor or

fl owreter for_defecti 7. an.__increase | essure or .reduction-in fluid
flow rate, ?ﬁan&%t lrdotg-gh_ “E]l'ﬁecéitmng’fe ?n%‘lajé%ﬁ/eea%fnq Htleecr%iraélslgrr{‘Ce of trapped
19 debrg s Thpeatedigaridm dnady 8 hRAradlifr eébsait ycal haeadddtird-def | ect or

conprises the déeflecting 22 surface and a central beam shaft, boss or the
li ke 23 exPERRARFEY AR 3??&*&?@%0@&4 APASTRY CURTHT (He TR 24 the

nozzl e, gt heogepbhttoNEHG ReigHE idtiloACBADERe t et he- i e 12t i@ tBE nNozzle. 26
27 Preferably, the nozzle is further provided with pressure 28 sensing
means. 9 thé body, for adjustment of the channel width. The
iO actuator may be adapted ‘to. be activated to move the _
11 deflector to increase the channel width, in order to _
12 facilitate flow of any debris such as particulate matter
' 13 t}:apped in the nozzle and imp‘eding‘ fluid flow. The
14 | mechanism'may comprise one or more sensbrs fo:;‘detecting
15 the pfesence.of trapped debris. ' For example, thé nozzle
16 may inélﬁde a pressure sensor ox "flowmet;er for detecting
17 an increase in pressﬁre or reduction in fluid flow rate .
18 through ﬁhe channel indicative of the presence of trapped
19 debris impeding £luid flow.
20 o ' _
21" _Preferé.bly; ,thé fluid deflector comprises the deflecting
22 surface and a central beam, shaft, boss or the like
23 exfending from the deflecting surface into the body of
."24 the nozz'lé, the central beam béing attachable to the body
25 of the nozzle. | o o '
26 .. : ‘ . :
27 Prefefably, the nozzle is further . provided with pressure
28 sensing means. .
29 - ,
30 Preferably, the channel extending through the body of the
31 pozzle is an annular channel, bui; may be of any
" 32 alternative, suitable sl"lape.:'
33



29 30 Preferably, the channel extending through the body of the 31 nozzle
is an annul ar channel, but may be of any 32 alternative, suitable shape. 33
WO 2005/ 084815 PCT/ GB2005/ 000758 6 1 Preferably, the nozzle further
conpri ses 2 channel extending through the body of the, nozzle. 3
4 Preferabﬁ@?g@%égégttral channel extends through the FCTERWW0GER M of t he
deflector. 6 7 The pressure sensing ans nmay be located in the fluid 8
deflector. 9 10 Optionally, the pressure sensing .neans is located in the
11 body; of ptBecpogz) - tﬂ@ m}z?zfg @Lert@e&ycohsflééylg dgfd.gef or means further
conprises 14 filter coup means for coupling a filter to the 15 upstream
end ofi%hecbéﬁﬂﬁhle%¢ﬁﬁ¢mng tkMPughlﬁhe Prevepfibte norz¥eui d defl ector neans
further, conprises 18 . 'nozzle-coupling nmeans for coupling a.nozzle to the
19 downstream end of the central channel. 20 21 More preferably, said
nozzl e.4coﬁ’péifagahhanstlile cémedn denaklle ekberds oZzt @udlortlpy oduci ng a fine
spray o . 5.Pre abl t he f|UId defl ector neans is
frusto- onFEEF ldbe g the dé¥ E%r |

6 .

The pressure_sensing means may be located in the fluid

deflector.

w o 9

10 Optionally, the pressure sensing means is located in the
11 Dbody of the nozzle. | |
12 . . | . : :
13 Preferably, the fluid deflector means further comprises
14 filter coupling means for coupling a'fllter to the
15 upstream end of the centrdl‘channel. -
16
17 . Preferably, the fluld deflector means further comprlses
18 l nozzle—coupllng means for coupling a nozzle to the
19 downstream end of the central channel.
20 . - | .

' 21  More preferably, sald nozzle coupllng means is
22..'connectable to a nozzle for producing a flne spray of
23 fluid. | '

24 . :

25 Preferably, the fluid deflector neens is‘frusto—conicel
26 and is thus proﬁided with a frusto-conical deflecting |
27‘ surface; angled eway from the direction of fluid flow.
28 Alternatively; the defleoting surfacedmey be any other
29 suitable ehape and the deflector may be frusto—conical

' 30 with an arcuate deflecting surfeoe/ in'oross—section;
31



26 and is thus provided with a frusto-conical deflecting 27 surface, angled
away fromthe direction of fluid flow 28 Alternatively, the deflecting
surface may be any other 29 suitable shape and the deflector nay be

frusto- conkgé ”E@#‘@ifh an arcuate deflecting surface, in cross-section. 31
VO 2005/ 084813 PG32005/ 000758 7 1 More preferably, tRI/GROE8VSBni cal
defl ecting surface 2 extends beyond the nmaxi mum w dth of the channel to
direct 3 the flowof fluid. 4 5 Preferably, the nozzle is generally

cyl i ndni calodd mhaRaabl§, 7tHeeEEﬁﬁbbycoﬂilﬁanYe?ﬂl%dtiﬁgurshht@écﬁr ovided W th
sensor 8 neans_attached thereto 10 More preferably, the, sensor means
are at BaclEtEenss heyops E}aﬁé‘F‘Wéc‘t’%ﬁt}f‘modﬁ\sthel?haf@ery&bFQ FLEPET abl y, t he.
Sensor3HEQQ§EQE§W£QQ£QQQQG]n a front 14 surface of the fluid deflector
means. 15 16 The 'sensor neans can be tenperature sensors, gas sensors, 17
or othér suitable sensors and may be hardwired through 18 the nozzle to

Y e g R A
22 23 Bt will be understood that 'the nozzle nay be suitable for 24 use with
aw de7r ar&: Peraqal%rrret resn%fzztfgsn"?g gurtghgesproov:.aded with sensor |
8 means attached thereto
'y _ :
10 More preferably, the sensor means are attached to the
'11  fluid deflector means. '
12 _ ' ,
13 More preferably, the. sensor means are embedded in a front
14 surface of the fluid deflector means.
15 | ' |
16 The sensor means can be‘ temperature sensors, gas sensors,
17 or other sultable sensors and may be hardwired through
‘18 the nozzle to provide information on the temperature, gas
19 'compos:l.tlon pressure or other information.
.21 The nozzle rnay be constructed in a single_' piece. ]
22 - ) ' | R
. 23 It will be'understood that the nozzle may be suitable for
24 ‘use withAa wide range of diameters of hoses or pipes of a
25 pipework instaliation,' and may therefore be dimensioned
26 accordingly. However, embodiments of the invention may
27 | be particularly suited‘ for use with hoses/pipesha)ving !
+28 diameters in the range of 1%” to 2" (approximately 38mm
29 to 51mm), whilst other embodiments may be particularly
’_30 suj_ted for use with hoses/pipes having_'dia.n'\eters of
31 around 6” (approximately 152 mm) or more.
32



25 pipework installation,' and may therefore be dinensioned 26 accordingly.
However, enbodi nents of the invention may 27 be particularly suited for use
wi th hoses/pi pes having 28 dianeters in the range of 1% to 2"

(appr oxi mat 29 to 51mm), whilst other enbodi nents nay be

particul ar |‘$M%"3}3§3§:‘% ed for use with hgses/ pi pes having PETAARZ05/090788 31
around 6" (approximately 152 mm or nore. 32 WD 2005/084815

PCT/ GB2005/ 000758 8 1 In accordance with a second aspect of the invention

there 12 imh RIdRrdRGce kiithOh Pa¢bdsdfpart Az Ithid AndealidaneRede W th. the
first aspect of the invention, the kit of parts 4 conprising a body and a
fluid def|estiFovisieds apkifte PALPHT LS NPk A2 8 AGFORERAREBNDPI i ses

a. couphi NGy th NBRANT 134PkeHete §ENPRST R el ekl K@ bhé;iaeéy- 8 9
Further -features of . the nozzle are defined in relation to 10 the first

aspect 4of admpriniag sokodylandla| flutd clefdmatosi-th a third aspect of . the,
presen 13 invention, there is, provided a nozzle conprising: .14 a body
having™a fluid outlet; 15 a fluid flow channel extending through the body,
t he 166charyesierabli,uitthec miuof cpatron fvitthdhedrpadyisest betpuphing 17 a fluid

Fiui d 1 oS G o ConSRRBP S0 PR HELRSBHT (o CA&: PREVOr and 15 drect ed
out of gthe 20 nozzle by the deflector, the direction of flow of the 21
fluid exiting the nozzle thereby determ ned by the 22 deflegtor.
9 Further features of thé nozzle are defined in relation to. -
10 ‘thé first asbect of the invention.
11 ” S |
12 In éccordance;with_é third aspect of the present
13 invéntion, there_is,provided a nozzle comprising:
14 a body having'a £luid outlet; | o _
15 a fiuid flow‘channel extenaing'through the body, the
16 . channel in fluid communicatiqnlwith the body outlet; and
17  a £luid deflector locafed adjacent the body outlef and
:18' bositioned such that'fluia flowing along the channel
19 impinges on the deflector and is directed oﬁf of ‘the
20 nozzle by the deflector,Athé direction of flow'of tﬁé
21 fluid exiting the.noizle thereby”determined by'the '
22 ' deflector. S ‘ o '
23 _. | -
‘24 Further features b£ the_nozéie,aré defiﬁed in relétion,to
25 the first aspect of the invention. '
26 . T :
27 . The preéeﬁt inventién will ﬁow be describéd‘by way of.'
28 example only, with feference‘to the aécompanying
29 drawings, in which: . '
31 Figure 1 i; a 1ongitudina1‘éross-sectional view of a
32  nozzle in accérdance with an:embodiment of the,présent

33 invention;



23 24 Further features of the nozzleare defined in relation to 25 the first
aspect of the invention. 26 27 The present invention will now be descri bed
by way of 28 exanple only, with reference to the acconpanying 29 draw ngs,
in which: 30 . 31 Figure 1 is a longitudinal cross-sectional view of a 32
nozzl e in FRINFEHEL with an enbodi nent of the. present PST/GHISH0G76M; WO
2005/ 084815 PCT/ GB2005/ 000758 9 1 Figlre 2 is a further, partial
cross-sectional view of 2 the nozzle of Figure 1; 3 4. Flgure 3 is anot her
secti onal f,the nogzzl r n e fluid flow paths
Sectioney HiSteg'a e ARG FRFldl Brdak hubL b Ll LAy ) ow pat he

8 Figurze 4bhehnmzbe0mmig1.g:e|1ng as used in the present 9 invention and:

Fi gure 4c shows a body of the nozzle of the 10 present invention; 11 12
Figure 5 shows a second enbodi ment . of. the present 13 invention in-which

sensor sq ar gigbedslers i aMoride dddtibnaldvsewl agecné hbgzrefdector nmeans; 15
16 Figure 6. 1s a |longitudinal cross-sectional_ view of a 17 nozzl e in

accordﬁceFMPﬁealt%ﬁrW%dﬁﬁmfﬂtu@ ELHE’ Pighﬁrég%n% PWRention; ‘. 19

6
- 7. Figure‘4a,shows the deflector of the present invention,
8 Figure 4b shows a coupling ring as used in the present
9 invention and Figure 4c shows a body of the nozzle of the

10 present invention;

11 , S

12 Figure 5 shows a second embodiment of the present

13'. invention in which Sensors are embedded 1nto the front
14 surface of the deflector means;

15 .. T ' .

16 Figure 6 is a longitudinal cross-sectional view of a

17 nozzle in accordance with a third embodiment of the
18 present 1nventlon,

19 ’ .

20 Figure 7 1s an exploded perspective view of. the nozzle of
21 Figure 6; ‘ '
22 |
f23 Figures 8 and 9 are end and’ sectional v1ews,‘ _
24 'respectively, of a deflector forming part of the nozzle
.25 ' of Figure 6; and i '

26 I
27 , Figures 10 and 11 are end and side. v1ews, respectively,'

28 of a body forming part of the nozzle of Flgure 6.

29 ‘ - ' . ‘

30 In the embodiment of the present invention shown in

31 Figure 1, the nozzle 1 is constructed from three separate

32 components. These are the nozzle body 3; the coupling

‘33_ ring 5 and the deflector 7.‘



20 Figure

22 . 23 Fi
defl ect or

and 11 are
t he nozzl e
shown in 3
conmponent s.

21" 3

7 is an expl oded perspective view of. the nozzle of 21

Figure. 6;

gures 8 and 9 are end and sectional views, 24 respectively,: of a

form ng part of the nozzle .25 of Figure 6; and 26 27

(0]

Figures 10

de . views, respectlvely, 28 of a body form ng part of
&Pq&‘%%g‘%sng 29 30 In the gnbodi ment of the BGTéaRI0S/Q0p%58Nt i on

1 Flgure 1, the nozzle 1 is Constructed fromthree separate 32
These are the nozzle body 3, the coupling 33 ring 5 and the.
def | ector FneVi2005L0B4P 15 RIIFRRAOY0A0I58rod0 duzhiecdefi eglor 7 is
provided with a front surface 11, a2 deflecting surface 9 which is angled
away from erélectingcsunires § Iwhich Lswanaded %Wr%?orbelé‘lﬁ or pr 01 ection. 4

o i e A

channel

Wi re-nesh Cc@nwhkqbvm*aen@s Writzh' theBnoarileahode &tamrMVl@esThe pur pose of

this filte
A second c
channelg -1
f or shapi ni
a fine spr

enterlng

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24"
25
26
27
28"
29
. 30
31
-
33 .

6ap

2.21. The second coupl er - 13 is-used to attach a further

r ? p reveniéggrticurates 10-fromentering the central channel.
&f 1 ttached to the downstream end of the central

13 nozzl e

the water flow Suitably, the nozzle .14 is ‘designed to produce
PeoFerbEAbichanngl 45 haf6aT§E)F‘E§FI‘§°u?%%rv%ﬁ ei® JEBFRI | be
filteregl upsteeamricdde k¥ 072 | i Eoar 8f BESom ! &n %@ea@iao@ﬁ«atl cul ates

The purpose of this filter is to prevent partlculates

"from enterlng the central channel. A second coupler 13

is attached to the downstream end of the central channel

'215 The . second coupler 13 is used to attach a further

'nozzle for shaping the water flow Sultably, the nozzle

is deSLgned to produce a flne spray or fog of water

.Typically, the water used wlll be filtered upstream of

the nozzle. Therefore, the size of particulates entering'

the nozzle will have a‘maximum determined by the upstream

filter.

The gap between the central beam 10 and the nozzle body 3

;deflnes an outer channel Wthh 1s annular in shape.

Support means in the form of flns 30 extend between the

central beam 10 and the nozzle body 3 to secure the

deflector 7 in place. Grub screws are used to further

‘secure the deflector 9 in position. The nozzle may also
be provided with a . pressure indicator switch (not shown)
~ located in the deflector surface or on the body of the

‘nozzle. Fixed rings 25 are also included to position the

deflector within the nozzle body 3.

. The box section 26 provides abutting surfaces at either

end thereof, and further‘providesvan adjustable‘gap 27



18 the, nozzle will have a maxi num determ ned by the upstream 19 filter. 20
21 The gap between the central beam 10 and the nozzle body 3 .22 defines an
outer channel which is annular in shape. 23 Support. means in the formof
fins 30 ext@g &ﬁ’% n the 24 central beam 10 and the nozzl e bodﬁ
secure the gl ector 7 in place. Gyb screws are used $ECRPYINETSS 26
secure the deflector 9 in position. The nozzle may also 27 be provided with
a pressure +indicator switch (not shown) 28 located in the deflector surface
or on the WRd¥hofahhse 2aurenzliey SHizeethyr tneslﬁélawoxalap furedneged to
position the 30 deflector within the nozzle body 3._ 31 32 The box section
26 prowd deSPABAT FHgS uitefc shosmlei ¢ AaPicsdlende rRdbiional furt her
provi dep Aapadiusi-any S.aa He VI 2005/Q8481 5 BCTAGRRO0RL 89058 o£ 11 1 whi ch
can be reduced in size the inclusion of further 2 spacer rings (not
shown) .4 Ty pheabpy, S%mtmtdl&ﬁ dredys pavangr thg defilecter iin rasduced at the
downst ream, h % ctor in an
5 upst r§ea ??gg%mo%l%%%%%{( a%?%ﬁt:'ela%;}eeﬁgg}éngéﬁﬁ z‘.éﬂ%fs%%ge Odf hgdj ust abl e
gap 27. 6Thad3ub$mb1edgm52'lhe ‘lwhncﬁ laleio h:lae’luaeen'dhefwidlnehodsﬁrn‘mi as defined
ce 9 and .t he cha%fi)ered surface

o o A PR R PR Sl b TR bre Ehs  aTs Palts Rdrdar

frusto- @_ondeaueetoneornerﬁéf@@eﬂan%&:@@ﬁfaﬁlfedeaugxﬁﬁwcéﬁs 12 provides a way
of smoothing the flow of fluid at the 13 downstream end.. of channel 23, and

as a co%seq.uen(’:e - 14 creates a nore laminar fluid flow
10 It will be noted that the deflector 7 is generally

11 frnsto—conical or cone—shaped. The chamfered surface 15
12 proVides a Way”of sﬁoothing the flow of fluid at the
- 13 'downetream‘end_of channel 23, and as a consequence
14 . creates a more laminar fluid flow.
16 . Providing'an adjustable gap between the deflector surface
17 Qnand the chamfered surface 15 provides water flow having
18 different profiles. For example, where the gap between
19 | the chamfered surface 15 and the deflector surface 9 is
20 'small, the flow of water from the nozzle will be
21 dlsrupted and thlS will create-a non—unlform flow to
- 22 produce a more dlffuse wall of water Where this
é3 distance’ 1s 1arger the flow will be more 1am1nar and the
24' wall of -water w1ll be less diffuse. |
26 The chamfered surface 15 forms part of a coupling'ring
. 27, which is attached to the nozzle body.B. The upstream end,
25 of the nozzle body 3 is provided‘with a nozzle coupler
29 31, for.ooupling the nozzle 1 to a hose or.pipework. The
30 . nozzle 1'is dimensioned for coupling to a 6"
31 (approximately 152mm) diameter hose orlpipe, although it
32 will be understood that the nozzle 1 may be prov1ded for

33 a hose or plpe of any sultable dlameter In thlS example,



15 16. Providing an adjustable gap between the deflector surface 17 9 and
the chanfered surface 15 provides water flow having 18 different profiles.
For exanpl e, vvhere the gap between 19 the chanfered surface 15 and the

def | ector % ks 20 small, the flow of water fromthe nozzle wll be
21 disruptZﬁ an g thi3 will create -a nan-uniform flow t FCHBHPYNOEE a nore
diffuse wall of water. \Were this 23 di'stance is |larger the floww || be
nore | am nar and -the 24 wall of water will be less diffuse. . 25 26 The

chanf ered gHef asgpﬂérfﬁrrfs RArdc v %h%aal i NgsTtRE wéder wta&fbéeﬁ attached to
t he nozzl e bod The upstream end 28 of 'the nozzle bod% is provided

with a Ehozirtétez-se@l ‘éPSUZ@aIBrl theygapobsitivegnt Aerfinges 9 1an¢ 15 Eded or
pi pewor. g@?v1§g A mTfi&dzepétﬁ Sckﬁdﬂ%ShBQGQegerf_EﬁgﬁlwgtﬂQ a 6 31

(appr oxl ma di anet er hose or pi pe, 32 will be

under st@odprhaencheoaﬁokat@e Jpa!a;Ad@éa;tleow dedCbnd:LB@l)a. hdsies orildi pe of any
sui t abl d| a I n_thi.s..exa 2005/ 0848 PCT/ 2005/ 000758 12 1
t he- coupl ef* g‘ﬁ)?gc}ﬁ Sr nl'ufllzlbr(tea Rse tﬁ’gﬂ\ﬁﬁ?gr ﬁ éé%eré% Fiilter ed
upstreagn rhgugap2 bpiwmswfﬂm& apdrt3adi bros3-psovistealn vikeaw pat h t hat
IS not restrlc eéd by the 4 presence of |ar etgartlcul at es Accc])frdl ngly, this

will 5 noPfpFBRKPEESERRi HrYeR e &rco sheiEe Bf ORReT ¥t ace @Ir; gure 2

provi deg arhur EQﬁﬁraPalSééﬁl1(§3r£§c§‘t$1%0tf'191@a|30w ehe 7£&4 i hEs RFesent invention
and shows the outer surface of 8:the central beam 10 and the fins 30. The

features ofhig tiﬁa‘glaga@mgl%ﬁretm?émtm&het 6e@hér¢§a@w@s Jsrhown in 10
Fi gur elél' H:gure 1. ' '

.11

12 v Figure 3 shows thepwater flow path through the.nozzle. ‘

13 - 3 o . | :
14 I'The water flows through the main channel 19 at the.

15 upstream end of:the nozzle in.direction A. The flow is
.16 then split into two portions which flow through the

17 central channel 21 in.direction C:and through the‘outer

18 channel 23 in direction B. A filter (not shown) is

19 attached to the filter coupler 33. This prevents

20 partlculates from entering the central channel and

21 directs them out through the outer annular channel 23

22 Thls 1s de51rable because the purpose of the central

23 channel is to prov1de a fine mist of water by using a
'24 fine nozzle (not shown) The use of a fllter prevents

25 partlculates from enterlng the flne nozzle, and .ther'eby

26 hblocklng it. M “

27 . ‘ o A : : .

28 As-the water‘flows through the‘outer”channel-23.ln

29 direction B;.the water is deflected from surface 9. ,
,30. outwards in a pre-determined direction. This direction

31 .-is determined by the angle of the deflection surface 9
| 32 .w1th respect to the dlrectlon of bulk flow through the -

33 channel,23f In thlS example, the surface 9 is at an



12 Figure 3 shows the water flow path through the nozzle. 13 14 The water
flows through the main channel 19 at the. 15 upstream end of the nozzle in,
direction AL The flowis .16 then split into two portions which flow

t hrough t hewly20096848@! channel 21 in direction C and thr the outer 18
channel 23 I o TeciRon B A filter (ngj shown) is 19 at ?gf)#&l""?’@’ﬂme filter
coupler 33. This prevents 20 particulates fromentering the central channel
and 21 directs themout through the outer annular channel 23. . 22 This is

desirabl e hegaussrtihspPokiRsEen) 10w GRRL 2bspadtChangd dsndQ1provide a
fine mst of water by using a 24 fine nozzle (not shown). The use of a

filter prebeams Obeanty|c %%%Oﬁer:orhh@nﬁéﬂﬁgwﬁesﬁ¥f\@c¢lo%z#Se -and t her eby
26 bl ocgl ng 'gged o 2§rcﬁ*§ Eﬁ@ #&?} ho% y_ﬂg\gugh t he outer channel 23 in'
ecte

29 direction ter is d fromsurface 9, 30 outwards in a.
pre-detérm ned dlrection ThIS direction 31 .- is determned by the angle of

t he deflec n_surface., 9 Wi t es t Lrectio of bul k fl ow
t hr oughgt hréd% 3% %%u%+y23lt I}rlla? %esene%%ﬂeghéﬁetgur?%\ce s at an WO
2005/ 086815&%%208&1’)@@55&1 i3 sl cvndliguetthappr nsanat ehyt M0 with respect

to the’ entral Clearly, therefore, efl ectpor surface 9 is - 3
angl ed wa?eﬁeoﬁi ﬁ%fg] FLwiR ‘?ﬁesr IBWEY gnlg ¥aFantbgkdusly, it has been

found that felfees830frambriefl seetie U f a6erbRotBi Si€0néigsuatyien means that
the 7 general bulk floew B-loses energy only when it is 8 deflected fromthe

Surface 9. ko prederere, more,gf%:gﬁndq élOZZle that requires a lower
- 10 water pressure to produce a wall of water that extends a

S11 predetermlned distance from the nozzle than would be
' 12 poss1ble with the prior art nozzles. 1In add:_l.tlon, it is
13 possible'to 'produce walls of."_waterl that extend further
14 with the .same pressure “than in the prior art.'_. '
15 - ‘ - | » :
‘16 It should be noted that in the prior art the ex1t1ng
h 17 ‘water :melnges on a first surface, and is thrown
-.18 backwards onto a second dlrectlng surface for dlrectlng
19 the water out from the nozzle Thn.s causes the water tol
20 ' lose energy and therefore causes a reduction in overall
21 pressure. ' o
22 ' | _‘ | _ '
2.3 h In add:.tlon, the present :anentlon may_ also be prov:Lded
- 24 "w1th means for altering the w1dth of the gap between the'
25 ' chamfered surface 15 and the deflector surface 9. In
.26 order to alter th:Ls dlstance, a spacer rlng (not shown) .
'. 27 is introduced into the nozzle body so ‘as to reduce the
28 width of gap 2_7. | A number of rlngs of different width
29 can'bev used to produce dlfferent gap s1z‘es.
30 B
31 Figures 4a, 4b and_ 4c show the.components from which an
32 . embodiment of the present in.vention' can be made. . Figur_e

"33 4a shows the deflector means'. 7, Figure 4b shows the



.9 to produce a nore, efficient nozzle that requires a |lower 10 water
pressure to produce a wall of water that extends a 11 predeterm ned
di stance fromthe nozzle than would be 12 possible with the prior art

nozzl es. | nvasighokipgaghs it 1S 13 possible to produce wall hat
extend further 14 with the same pressyje"than in the pr?g?kgéyéﬁﬁg&ﬁ6 It

should be noted that in the prior art the exiting 17 water inpinges on a
first surface, and is thrown .18 backwards onto a second directing surface

for directidi@pli9gt Renyatean@utifunddehmwazithe fbks16apses 3he water to
20 | ose_energy and therefore causes a reduction in overall. 21 pressure. 22
23 In addi titortS CRBVER&SRRL CPRVERR iRAFFRE o4 SHSHBYBFBVRF dtBVEBRLIE t h means

for altering thae whdtbuetelne, Jap-detyipan ihe tn28 mhankersad surface 15 and
the deflector surface-9. in 26 order to alter this distance, a spacer ring

(not shéwn)allowp egsyneleadnied ard draintengrsre obodpesnoasleo reduce 'the 28
width of gap 27.. A nunber of rings of different width 29 can be used to
produce different gap si.zes. 30 31 Figures 4a, 4b and 4c show the
conponefit s Higumenhi showa a32eeohddemimidinghtt b phespmesententi.on can be

made. FLgure -33.4a shows.the, 'defl ect means, 7, <Fi;gure 4p. shows the WO

D005] 0481 ATERELAB0 b8, B85 s ea55E Chith Als, SPPRIastIRhER BhF 0 ke Shove  he
nozzl e BodyErdnt2 suirfhgeconyvesfeatnd£ild hwinozrhe sbnkbespeasemd invention 3
to be constructed-in three parts_in this manner as it 4_all ows easy cl eaning

and naiﬁteﬁEHEEMBFth@n969{I@?re%ﬁiﬁ#ﬂkﬁHQ¥Q§ ?ﬁ&%§técgél8nd'enbodinent of

t he Preg€niconnected through the central channel 121 to a position
C11 upétream where data from the seﬂéorsﬂéan bé analysed. .
12 The seﬁso;s canlbe temperature sensor, gas coﬁposition
13 sensors or any other desired éensqr. ' |
15 In the exahples.df Figﬁrés 1-4 and 5, the fins 30 may be
'~16 shaped to affect the.flow of water Ehrough the outer
17" channel 23. - B
18 - o
19 Tufniné'now‘tolFigure 6, there is shown a_longitudinal
20 cross-sectional view of é nozzle in accordance with a
21 third.embodiment of the present invention,ﬁthe nozzle
22 indiéatea generally by‘réferéhce numeral 201. Like
‘ 23': components 6f the nozzle ZOLIwith.the nozzle 1fofzfigurési
- 24 1-4c share the same:reféfeﬁce'nu@erals inéremented bj .
25 200. S |
26 _ L
27 . Thé’ﬁOZZle'2Q1.iS dimensioned for coupling‘ﬁo a hose or
.28 bipe of a diameter in the range of 1.57-2" (approkiﬁately
29  38mm-5lmm), although it will again be understood that the
30 nozzle 201.hay be provided on a hose or pipe of any -
Bi sﬁitable diameter,.and thus dimensioned accordingly;
32



7 invention in which sensors 112 are enbedded into the 8 front surface 111
of a nozzle 101. The sensors can be 9 hard-wired and/or wrelessly and/or
acoustically 10 connected through the central channel 121, to a position 11
upst ream Whey200dbfsfssr om t he sensors can be anal ysed. 12 The sensors can be
tenperature sensor, gas conposition 135sensors or any o FEGBIWSINER sensor .
14 15 In the exanples of Figures 1-4 and 5, the fins 30 may be 16 shaped
to affect the:flow of water through the outer 17 channel 23. 18 19 Turning

now to i gYRE Bozitierfyi SiShoynial @ 8210 20 &f a8jnaRed honal view of a

gg'thu,d%
nozzl e: |n accordance wth a 21 thir Inment of the present invention,
t he nozl e4c22ekxerbt dthat grémamzzylebyoﬂetemmee&mm aaiz0l. Like 23

component s ghoLigf1072) 5,20 Mhih | bangzal £ 1 ola TR o 20g) 4c share the

sanme re erenc nAUnMeral’s 1 ncrenent e nozzle 201 is
di nrensivonedhioh toudupled ca t:lmseloalzleZBo@ypEObf ks dvidletter in. the range

of 1.5"-2" _(appt tely. 29 3 51nm |t hough it_will _again be
underst%oddigﬁgg ]??‘l‘i@eo’.'(?‘“%({oztj’?ee dg?g)l}eﬁéﬁrbgoirb%i o £ or pipe of any
31 sui t@bl gogdkaaehedy 20E Byus AUBARS heNRENBEE Ol 118 VEorm3 AN 2005/ 084815
PCT/GBZOOS/OOO?SS 15 1 The, nozzle 201 is:simlar to the nozzle 1. of

Fi gures/ 1-1p £435- except that the nozzle 201 conprises twp main 3 conponents,
a nozzlg body 203 and a fluid deflector 207 4 which.is coupled to the

nozzl e body 203. As will be -
The nozzle 201 is shown in more detall in the exploded

~10 perspectlve view of Flgure 7. Also, the deflector 207 is
'11 shown separately from the body 203 in the end and

12 sectional v1ews of Figures 8 and 9, and the body 203 is
13 shown with the deflector 207 removed in the end and
14 sectlonal views of Flgures 10 and 11.

15 ) '
16 Only the main dlfferences between the nozzle 203 and the

-17 nezzle 1 of flgures 1-4c w1ll be descrlbed hereln in ,‘
18 detail.

19 ' ‘

, 20 .- The body 203 1ncludes a central beam or a shaft 210 whlch-
21" is located by flns 230 that are 'formed integrally with
22 the body 203. The beam 210 is. threaded at 37 and the
23 deflector 207 includes a hub 39 which 1s 1nternally
24, threaded for engaglng the beam threads 37. In this
25 fashion, the deflector 207 may be coupled to the body 203
26 and the gap between the deflector surface 9 and a .

271 vchamfered surface 215 of the body 203 may be adjusted by
28 rotatlng the deflector 207, causing the deflector to
29 advance or retract ‘along the beam 210 relative to a main

30 part of the body 203. The deflector 207 is locked~in
31 poeition by'a retaining member in the'form of a threaded
32 nut 35 which engages the beam threads-37 and abuts .the

‘33,_'deflector'207.'If required, however,‘spacer rings (not ..



5 described below, the deflector 207 is secured to the 6 nozzle body 203 by
a retaining nenber in the. formof a 7 nut 35. 8 9 The nozzle 201 is shown
in nore detail in the exploded 10 perspective view of Figure .7. Also, the
defl ector 2 J shown separately fromthe body 203 jn the end and 12
sect i onal v%\/\gﬁscl)?%fgur es 8 and 9, ang. the body 203 is "Eﬁ’%h"&éﬂ%"“&ﬁsth t he
defl ector 207 renoved in the end and 14 sectional views of Figures 10 and
11. 15 16 Only the main-differences between, the, nozzle 203 and the -17

nozzl e 4 offi.gures,, 1 idl slassddbed 3A--i B 18+ det Qi 19 20. The
body 20 i%gltjw%(gsﬁgycgﬁtc?ﬁ)wb%%?n or aés %f tsl?lg%gh\%ﬁi 2}11 §51ﬁésﬁ?%ycat ed by
fins 232 tRBAB and thenddfleceqr&30%. with- 22. the body 203.° The beam 210 is
threadegd at 37 and the 23-deflector 207 includes a hub 39 which is’.
internally 24 'threaded for engaging the beamthreads 37. In this 25
fashiom tha dethettotoR)7thayddel aotyd ed7t mayhénbddyie 283sm@btland t he gap
bet ween thggg)e Ilectar surface, 9 and a 27 ghanf e%ed surfalge 215 of the body
203 may® be "HE] 4t BRALYPAY 28e r GRS Y h&oF el BFTYB9™ Eifisi ng the defl ector
to 29 aglvapgeulddetellact eh&NMGodPe2deamd i ahdt B8e tPadefBrings30 part of

t he body 203. The_deflector 207 1s |locked in 31 position_by a retaining

member 7n ¥ P6r Arertadi Rekvern the shaulsienilcAngnghgedethect¥am t hreads
ron sty S SRenf L LREL 20T, il aioesnerer pncey nos
shoul de% 420@fapﬁetbgd9hamféred surface 215 on the bodz 203?‘ :
11 | In a similar fashion to the nozzle 1, the'nozzle 201
12 defihes‘é'centréltflow channel 221'whils£ the body 263
13 defihesjanvouﬁer flow chanhe1.223. In use, fluid flow is
14" split between the inner and oﬁter channels 221, 223 and.a
15 furthér nozzie may be provided coupled to a @oupler 213
16 on the beam 210. o |
17 o | | |
:18 The nozzle 201 additionaliy includes a self-cleaning
19 mechanism (not éhown) for adjusting the channel width ét
, 20 ‘the downétreaﬁ eﬁd/ that is thé sbace.or gap between the
21 deflectof,surface_ZOQ and the chamfered sﬁffécé 215 of A:
22 the bddy 203. The mechaﬁism”is typically hydraﬁlié,.
| 23 -feleétricai, eiéctro—mechanical ofymechanica; and inéludesl
" 24 an actuator for‘controlling'adﬁustment‘offthevChannél .
25 width.:Fé; exaﬁple, tﬂe mechanism'méy éoﬁprise,a_motor
26 for édjusting a position 6f“the defiector 207 ;elative.to
27 the body 203. ThiS'ﬁay be-achievedlby rotating the - |
+ 28 deflector 207 té advance.or retract thé defléctor alohg: _
29 the beam 210 either by direct rotation of the deflector 1
30 - 207 relative to the beam 210, or the beam 210 may be -
31 provided as a separate component coupled to or integfal
32 ‘'with the deflector 207; and may be rotatable relative to
33 the body 203. o o L



2 203 and the deflector 207. 3 4 In ,a variation, the deflector 207 may
include a snmooth 5 hub 39 and nay be clanped in position between the 6
shoul der 41 of the body 203 and the nut 35. Spacer rings 7, may be Iocated

bet ween t he wbawsdessisil and the deflector 8 207 to incr%ﬁ% in
bet ween the deflector surface 9 209 ang the chanfered surfac H§%§8%§ t he
body 203. 10 11 in a simlar fashion to the nozzle 1, the nozzle 201 12
defines a central flow channel. 221 whil st -the body 203 13 defines an outer
f | ow channe}heZ%Célﬂ-nlaaa;.nﬁl néchéh dewm irsay bé s;mltutatbdt weehntheasaner . and

uter chan S 23 15 furthe 0z p i ded coupled to
coupl ér 3%? c%’@n??ﬁ égﬁgaﬁ?'ﬂ en jthe f%’?c?iﬁ&f’f%f?ﬁf égél?‘i‘ nal | y
i ncl udes a gl fcmhe@&bagswfaeéhznssm(m vomwap3f eh 2ekgshseded he channel
width at 20 the downstreamend, that is the space or gap between the 21

def | ect b GHT ASEeS640RNALL KBS CHERF SRER OfuEaBRed) SoBF 157 25heR Fody 203. The

mechani gm lﬁafaﬁmuqalt@/max%éuihcth@%@iﬂé rozal Su%heatbelgeﬁs?m cal or
mechani cal "and includes 24 an actuator for controlling adjustment of the

channel 625 caysdt " reducéskanplie, theefhew Iratiess mimdyuddnphirough ®eeor 26 for
adj usting g 'etb'a%rcﬁ/g‘} the; gﬁiéggé d%ril eZ} 2000, 1 %%%rteo wRlchNgbady 203. “This

may be achieve y rotating t0 advance or-retract the
def | ect 8r aieheg:teﬂQb&hapbeaprﬂaﬂeeseﬁmrsby G:h Betectdbat pénsothtae deflector

0o B L RSB B AT B b BRI 50
may bei1pot aiativadeeltall wetthatod3td hadhasty 2@ position of the. .
11 deflector 207, :anreas:Lng the channel width and allowing ‘
. 12 clearance of the hlockage. ‘ | | R
13 LT
14 : The embodiments of the present 1nvention described hereln
15 show a nozzle des:.gned for manufacture using a lathe -
.16 (Figures 1_to .5) and by castlng (Figures 6 to 11).
17 . .Details of the component design may change where other
18 manufacturing techniques are used to make the nozzle. ‘
19» E}{amples of ‘alter'nativev manufacturing' techniques ‘are lost °
20 waxv processing or a combination of techniques. '.
. 22 ' In addition, the nozzle may be made in modular form or as
. 23._ a s:.ngle component P ‘
24'_ ' . ‘
25 It is also envisaged that the present invention ‘could be
26 . used for escape route protection, well control‘and wheret
27 blowouts occur. .‘ _ "
28 N o |
29 - Improvements and modifications may he incorporated herein

300 without deviating from lthevscope_ of the invention.



WO 20057084815 PCT7 GB2005/ 000758 17 1 The sel f-cl eani ng nmechani sm may be
actuated to increase 2 the channel w dth between the deflector surface 209
and .3 the chanfered surface 215 of the body 203 in response to 4 the
detection of the presence of trapped debris, such, as 5 particulate matter
in the nozzle 203. Such debris may 6 caus$ areduction in the flow rate of
fluid through the 7 nozzle and/or an inc Base in fluid pressure, which may
be 8 detected by appropriate sensors. On detection. of such a 9 situation,
the sel f-clyeani pgagaChani sm may automatically 10 activate the actuator to
adj ust the positiromnm of the 11 deflector 207, increasing the channel w dth
and allowing 12, cl earmyeee Ofof heodlingkagrateld wald IbsupThodilaeet snok the
present invention described herein 15 show a nozzl e designed for

manuf act ur 8 usi hgimchaibdre webl {Heisguspeaatidémy Bhe adzby @aprising(:Fi gures 6 to
11). 17 Details of the conponent design may change where other 18

manuf act uri4ng t echnixgbesdy draving e floidrmiegletve nozzl e. 19 Exanpl es of
alternative manufacturing techniques are lost .20 wax processing or a
conbi nati o of techrdl gffesid X£low2xhapneldextesding hehyaysh| dhenybodE, mile in
nodul ar formor as 23 a single conponent. 24 25 It is also envisaged that
the present i nvERATSH Ehdtbideomppniration i thsthe oty PuEltio@®8ti on, wel |

trol wh 27 plowouts 28 29 | ts and modifjcati
Tay. bo. | n0dr por at ed et BIAHS-SONSALL BHES aBSTILRG RPOH The SoRBt of Pt ne

I nventi on. 8 body outlet and having ‘a frusto-conical deflecting surface,
9 angled away from the direction of fluid flow and positioned
10 such that fluid flowing along the channel impinges on the
11 deflecting surface, the direction of flow of the fluid exiting
12 the nozzle thereby determined by the deflecting surface;
13 wherein the fluid deflector and the body of the nozzle
14 together define a width of the channel and the frusto-conical
15 deflecting surface extends beyond the maximum width of the

16 channel to direct the flow of fluid,

17 wherein at 1least a portion of the channel extending
18 through the body of the nozzle is an annular channel.

19

20 2. The nozzle as claimed in claim 1, wherein the frusto-
21 conical deflecting surface extends beyond the maximum width of

22 the body.

23

24 3. The nozzle as claimed in claim 1 or claim 2, wherein at
25 least part of the channel is defined between the deflecting
26 surface and an outlet surface of the body.

27



18 1 CLAIMS 2 1. A nozzle for formng a water wall around a flare in a 3
hydr ocarbon wel | -test operation, the nozzle conprising: 4 a body having a
fluid outlet; 5 a fluid fl ow channel extending through the body, the 6
channel in fluid comrunication with the body outlet; and 7 a frusto-conical
fluid deflector |ocated adjacent the 8 bb®ly outlet and having a
frusto-conical deflecting surface, 9 angled away fromthe direction of

fluid fIOM/and p05|t|oned 10 suc? t hat fl ig flomjng alggg é; channel

i mpi nges on'the?-11 T megEih@eshiained in P rictP6he Cting fI ui d
exiting 12, t he noz zl et eby termned by, th Iectln

wherei n the fIU|3 cﬂﬁﬁ gc? # dﬂ? gace o ﬁ@%nggé g? % £¥i eflne a
wi dth of theg %u eqnd the frusto conlcal 15 deflectlng surface ext ends
beyond t he HBXI “dfh of the 16 channel to direct the flow of fluid, 17
wherein at jeast a portion of the channel extending 18 through the body of
the nozzle is an annular channel. 19 20 2. The nozzle as clained in claim
1, wherein she frustthe 2doz208i @8l cleidedctinnGanmyurdmcafexdlanss heyend,t he
maxi mum wi dth of 22 the body. 23 24 3. The nozzle as claimed in claim1 or
claim2, whérei whetein28hé edsfileptort surfédee ishadhspdseds adean nettubet avede t he
deflecting 26 surface and an outlet surface of the body. 27 19 1 4. The
nozzl e as cTai neglative|td m Bainyasieiof thebddfl ecting 2 surface and the

out | et surface of the body are substantially 3 parallel.
. The nozzle as claimed in "claim 5, wherein the fluid

9 deflector comprises a deflector surface disposed at an angle
10 of approximately 105 degrees relative to the main axis of the
11 body.

12
13 7. The nozzle as claimed in any preceding claim, wherein
14 said channel width is variable by adjusting a position of the

15 deflector relative to the nozzle body.

16

17 8. The nozzle as claimed in claim 7, wherein the fluid
18 deflector is movably mounted relative to the body, to enable
19 adjustment of a position of the deflector relative to the
20 body, to facilitate adjustment of the channel width.

21 |

22 9. The nozzle as claimed in claim 7 or claim 8, wherein the
23 channel is provided with a gap or space suitable for
24 accommodating a spacer to alter the position of the fluid

25 deflector relative to the end of the channel, thereby varying
26 the width of said channel.

27



4 5 S. The nozzle as clained in any one of clains 1 to 4, 6 wherein the
defl ector surface is disposed at an obtuse angle 7 relative to a main axis
of the body. 8 6. The nozzle as clained in claim5, wherein the fluid 9
defl ector conprises a deflector surface disposed at an angle 10 of
approximately 105 degrees relative to the2omin axis of the 11 body. 12 13
7. The nozzle as clainmed in any preceding claim wherein 14 said channel

width is variable by adjusting a paosition of the 15 def]lector relative to
the nozzl e body1016 Ther BOzzZiRe afoLAPdMed 1 oMol o aflAims hereih t he

fluid 18 defl J b t | at i to.t b o, L I 19
ad] ust ment b1 a BOETT RS oA HREL T TG EPET-REI VB £ Song ot st o
facilitat dj . | . . . I | ai med
i claim7 o oEhE tpeabhed Gt o e tfeRh s 8 o SHICHBRY el T T

space sui tapl e Gk o 24 AELONTIA! 4101 0GR ad e Ak beknl NEoRPSidrbolp! the

flurd 25 deflector relative to the en e channel, ereby varying 26
the width of saigde£N2BPElg adJushend JEOche RBanAZl€a@s cl aimed in any one of
claimse 7 to 9, 2 wherein the deflector is threadably coupled to the body,
such 3 thag rotation of the deflector relative to the body advances 4
and/or retracts the deflector relative to the body, thereby 5 facilitating
adj ust rent f the. chehenalozeildt s Glaifmedl.inThaynenel ef aslaimd Nedto NNy one
of claims 7 to 10,

8 wherein the nozzle comprises a mechanism for adjusting the
9 channel width, which is a self-cleaning mechanism.
10
11 12. The nozzle as claimed in claim 11, wherein the mechanism
12 comprises an actuator and one or more sensors, the actuator
13 moving the deflector in response to a detected increase in
14 fluid flow rate indicative of trapped debris in the nozzle.
15 13. The nozzle as claimed in any preceding claim, wherein the
16 fluid deflector comprises the deflecting surface and a central
17 beam, shaft, boss or the like extending from the deflecting
18 surface into the body of the nozzle, the central beam being

19 attachable to the body of the nozzle.

20
21 14. The nozzle as claimed in ay preceding claim, wherein the
22 nozzle further comprises a central channel extending through

23 the body of the nozzle.

24
25 15. The nozzle as claimed in claim 14, wherein the central
26 channel extends through the central beam of the deflector.

27



8 wher ein—tteTOZZTE conprises a nechani smfor adjusting the 9 channel
width, which is a self-cleaning mechanism 10 11 12. The nozzle as cl ai ned
in claiml1l, wherein the nechanism 12 conprises an actuator and one or nore
sensors, the actuator 13 noving the deflector in response to a detected
increase in 14 fluid flow rate indicative of trapped debris in the nozzle.
15 13. The nozzle as clainmed in any precéﬁing claim wherein the 16 fluid
defl ector conprises the deflecting surface and a central 17 beam shaft,
boss or the i ex i r £ f.l ect u l .t h ody of
t he nozzl e,? thgl%éen:rgg?r&%%égn%eicr}g?m 1gt%§c%gﬁféetﬁtn§ t%égﬁgohgé%f&t eebnozzl e.
20 21 14. ;The MPRz7t & LFuFt BV Ywithe s8R ImEdrd. M Wwherein the 22
nozzl e further conprises a central channel extending through 23 the body of
t he nozzlez 24 25 15. The nozzle as clained in claim14, wherein the
central 26 channel extends through the central beam of the deflector. 27 21
1 16. The aozzl@.asThéahoetle msardlapnet eth nglaimailgy whereinn thlee sedsdrozzl e i s
further provided with sensor nmeans. 3 4 17. The nozzle as clained in claim
16, wherei b t heveseasior loGataghns the Ifbeiad ddflectobhe fluid deflector. 6 7 18.
The nozzle as clainmed in claim17, wherein the sensor 8 neans are enbedded
ina frontésurface of the fluid deflector. 9 10 19. The nozzle as cl ai med

in claiml1l7, wherein the sensor 11 neans is located in the body of the
18. The nozzle as claimed in claim 17, wherein the ‘sensor

nozzl e.

8 means are embedded in a front surface of the fluid deflector.

9
10 19. The nozzle as claimed in claim 17, wherein the sensor
11 means is located in the body of the nozzle.
12
13 20. The nozzle as claimed in any one of claims 14 to 19,
14 wherein the nozzle further comprises filter coupling means for
15 coupling a filter to the upstream end of the central channel.
16
17 21. The nozzle as claimed in any one of claims 14 to 20,
18 wherein the nozzle further comprises nozzle-coupling means for
19 coupling a nozzle to the downstream end of the central
20 channel.
21
22 22. A hydrocarbon well test deluge system comprising the
23 nozzle as claimed in any preceding claim.
24
25 23. A nozzle for forming a water wall around a flare in a
26 hydrocarbon well-test operation, the nozzle comprising:

27 a body having a fluid outlet;



12 13 20—Fhernozzte as clained in any one of clains 14 to 19, 14 wherein
the nozzle further conprises filter coupling neans for 15 coupling a filter
to the upstreamend of the central channel. 16 17 21. The nozzle as cl ai ned
in any one of clains 14 to 20, 18 wherein the nozzle further conprises
nozzl e-coupling neans for 19 coupling a nozzle to the downstream end of the
central 20 channel. 21 22 22. A hydroca?Bon wel | test deluge system
conprising the 23 nozzle as claimed in any precedi ng clalnl 24 25 23. A

le f .
nozzle for formng & a "8161q W@*é“' a&?mglaeu%ngnbto y aV| ng a&ﬁ)ar%' outlet;

wel | -test operatlon e nozzle conprising

22 1 afluyd f'cﬁmameﬂlugétéaﬂluﬂgcﬂ%ﬁ%&htbﬁe%@y olt@t ; Zadghannel in
fluid conmunication with the body outlet; and 3 a fluid deffector | ocat ed
adj acent the body oujl gluiddefdepOs tioeaesh da5hcémat td Waody bavidtg adong t he
channel inpinges 5 on the deflector and is directed out of the nozzle by
the 6 defléect oppsitiened rseoih ahadf £IdidwEbdwinge al by cthexichamg:1t Hepingesozz| e

t hereby determ ned by the deflector; 8 wherein the fluid deflector conprises
a defl ector5 sur bacehe Odeif gpgoedand am dixfasedf capppbxichat 8bzz1e0Pydddreees
relative to 10 a main axis of the body, and at least a portion of the
channel 116 ext éptkasgor hr shghdi rectiory obf flpe AEzxbe if3ua® snhtingr the?
channel . 13 14 24. The nozzle as clainmed in claim23, wherein the deflector

15 surface 1s aRP?iist Sbexsbyc deteraviped bivnbhe Gef 18%E0Tangl ed away

8 wherein the fluid deflector comprises a deflector surface
9 disposed at an angle of approximately 105 degrees relative to
10 a main axis of the body, and at least a portion of the channel
11 extending through the body of the nozzle is an annular
12 channel.
13
14 24. The nozzle as claimed in claim 23, wherein the deflector
15 surface is a frusto-conical deflecting surface, angled away
16 from the direction of fluid flow.
17
18 25. The nozzle as claimed in claim 24, wherein the frusto-
19 conical deflecting surface extends beyond the maximum width of

20 the channel to direct the flow of fluid.

21
22 26. The nozzle as claimed in claim 25, wherein the frusto-
23 conical deflecting surface extends beyond the maximum width of

24 the body.

25

26 27. The nozzle as claimed in any of claims 23 to 26, wherein
27 the fluid deflector and the body of the nozzle together define

28 a width of the channel and at least part of the channel is



16 fromthe direction of fluid flow 17 18 25. The nozzle as clainmed in
claim 24, wherein the frusta- 19 conical deflecting surface extends beyond
the maxi num wi dth of 20 the channel to direct the flow of fluid. 21 22 26.
The nozzle as claimed in claim25, wherein the frusto- 23 conical deflecting
surface extends beyond the maxi numw dth g 24 the body. 25 26 27. The
nozzle as clainmed in any of clains 23 to 26, wherein 27 the fluid deflector
and the body of the nozzle together define 28 a width of the channel and at
| east part »f tBeficieanbetwéen the Hefibddting Haifaeenahdeareditaeti mgrfadef ace
and an outlet surface 2 of the body. 3 4 28. The nozzle as clained in
claim 27, vherebh ttheebddy.| ecting 5 surface and the body outlet surface are
substantially 6 parallel. 7 8 29. The nozzle as clained in claim27 or
claim 28, wherein 9 said channel width is variable by adjusting a position
of the 10 fluid deflector relative to the nozzle body 11 12 30. The nozzle
as claimed 4 n cP&i m'?? ”ﬂ/ﬁﬂ%laﬁ elrdmed yiny clagm | EE‘E’Eﬁml Eh?rri\?éb?‘i}ilﬁﬁunt ed

relative tao the body, adj ust mrent of a positio .

defl ector rel at PYEFacs tﬁ8 @‘ d%?gyt J"f":salc?‘:l i PB4, ﬁ§?ne‘?1‘g’3('3f‘mi’r?gl§fhannel
wi dth. 16 6:L7 3 ara‘itie nozzle as clainmed in claim?29 or claim30, wherein 18
the channel” is BrOV|3ed with a gap or space suitable for

7
8 29. The nozzle as claimed in claim 27 or claim 28, wherein
9 said channel width is variable by adjusting a position of the

10 fluid deflector relative to the nozzle body.

11

12 30. The nozzle as claimed in claim 29, wherein the f£fluid
13 deflector is movably mounted relative to the body, to enable
14 adjustment of a position of the deflector relative to the
15 body, to facilitate adjustment of the channel width.

16

17 31. The nozzle as claimed in claim 29 or claim 30, wherein
18 the channel is provided with a gap or space suitable for
19 accommodating a spacer to alter the position of the £luid
20 deflector relative to the end of the channel, thereby varying
21 the width of said channel.

22

23 32. The nozzle as claimed in any one of claims 29 to 31,
24 wherein the deflector is threadably coupled to the body, such
25 that rotation of the deflector relative to the body advances
26 and/or retracts the deflectbr relative to the body, thereby
27 facilitating adjustment of the channel width.

28



—t9—accommobdatll ng a spacer to alter the position of the fluid 20 deflector
relative to the end of the channel, thereby varying 21 the width of said
channel . 22 23 32. The nozzle as clained in any one of clains 29 to 31, 24
wherein the deflector is threadably coupled to the body, such 25 that
rotation of the deflector relative to thejhody advances 26 and/or retracts
the deflector relative to the body, thereby 27 facilitating adjustnent of
the channel width. 28 24 1 33. The nozzle as clained in any one of clains
29 to 32, 2 whaBpei NnThéiendx¥Azl @sC @IpinearSina angcCloani oM cdaimdj 25ttanBa,he 3
channel width, which is a self-cleaning nechanism 4 5 34. The nozzle as
claimed in 2l ai wh88inntdeeinpzzie reubKisesma Grechapists efpraradiostitngrtiend one
or nore sensors, the actuator 7 noving the deflector in response to a
detected i ntreasbaniel gidthy ghi¢h sy ataelfnehesning emeshariatpped debris in the
nozzle. 9 10 35. The nozzle as clainmed in any one of clains 23 to 34, 11
wherein the*fluid deflector conprlses the defl ecting surface 12 and a

t | b ft, b th t 3 def t
surface int thgabod?’%fsn%f%é 5 satned S B 0sb" Coherbin, Bt TEChETiam o)
to the bodyeof the ngzgl g, 18:.d@,5S PﬂTQse ne;eroereasseﬁLé\}{fogﬂen AR, ol ai s

23 to 35, erein € nozzle r'ses a cen chann

extending 48 tQBQHQ_J"\A(;]er e t 93 t{}? 21 C%%gl a? e@JcteEhQngﬁroe iS

clainmed in claim36 e centr nnel extends t ugh the
central beagn of sihgy ¢ebl &4dtQr indicative of trapped debris in the nozzle.

9
10 35. The nozzle as claimed in any one of claims 23 to 34,
11 wherein the fluid deflector comprises the deflecting surface
12 and a central beam, shaft, boss or the like extending from the
13 deflecting surface into the body of the nozzle, the central

14 beam being attachable to the body of the nozzle.

15
16 36. The nozzle as claimed in any of claims 23 to 35, wherein
17 the nozzle further comprises a central channel extending

18 through the body of the nozzle.

19

20 37. The nozzle as claimed in claim 36, wherein the central
21 channel extends through the central beam of the deflector.

22

23 38. The nozzle as claimed in any of claims 23 to 37, wherein
24 the nozzle is further provided with sensor means.

25

26 39. The nozzle as claimed in claim 38, wherein the sensor
27 means is located in the fluid deflector.

28



22 23 38. The nozzle as clained in any of clains 23 to 37, wherein 24 the
nozzle is further provided with sensor neans. 25 26 39. The nozzle as
clained in claim38, wherein the sensor 27 neans is located in the fluid
deflector. 28 25 1 40. The nozzle as clained in claim39, wherein the
sensor 2 neans are enbedded in a front sasface of the fluid deflector. 3 4
41. The nozzle as clained in claim 38, wherein the sensor 5 means i s

| ocated in the body of the nozzle. 6 7 42. The nozzle as clainmed in any one
of claims 23 to %1, TBewRetddenagh&lmied| dnf GRaer3eotPrreids the| e8rReXoupi i ng

means for coupling a filter to the upstream end of _the cepiral channel.
10711 43, The ndEEPE a® CTRAURER = otk briigrot ok e Shuid gBledten “IRCME:
t he nozzl e further conprises nozzle-coupling neans for 13 coupling a nozzle

to the downstreamend of the central 14 channel. 15 16 44. A hydrocarbon
wel | test dgl zgenszys%ﬁén f8FAE SkNG1ifiRa 14 BPZAl 9625 whbAdiFEGnk N o@HH6-Of

clains 23 to

5 means is located in the body of the nozzle.

6

7 42. The nozzle as claimed in any one of claims 23 to 41,
8 wherein the nozzle further comprises filter coupling means for
9 coupling a filter to the upstream end of the central channel.
10

11 43. The nozzle as claimed in any one of claims 23 to 42,
12 wherein the nozzle further comprises nozzle-coupling means for
13 coupling a nozzle to the downstream end of the central
14 channel.

15

16 44. A hydrocarbon well test deluge system comprising the

17 nozzle as claimed in any of claims 23 to 43.



