Met hod and Apparatus for Supplying a Fluid Techni cal
Field This invention relates to a nethod and apparat us
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apparatus and a nethod for cleaning the apparatus and
refers particularly, though not exclusively to a pipe
systemthat is nore easily mehuf act ured and requires
reduced mai ntenance. Background Pi pe systens used in
such as, for Metingl and Apparhatas fanSunplying syfduiths
require regular mai ntenance to keep the systens in
efficient working order. The pipe system may conpri se
FechRhi¢hPFieldyy of fluid outlets where deposits accunul ate
in a circunferential surface of each of the plurality
of fluid outlets. In pipe systens used in such as, for
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Summary I n accordance with a first exenplary aspect,
there is provided apparatus for supplying a fluid, the
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inner surface that is greater than a second L
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systems, it is important that all the deposits are removed from the fluid outlets to

maintain a smooth flow in the system.

Specialized labour is required to clean the fluid outlets. Such maintenance is costly and
is a substantial expense to businesses when the number of systems to be serviced is
high.

Also, the manufacturing process normally requires the drilling and tapping of holes,

then manual insertion of outlet nozzles. This can be time consuming, and expensive.
Summary
In accordance with a first exemplary aspect, there is provided apparatus for supplying a

fluid, the apparatus comprising: a pipe having at least one aperture through a wall of the

pipe, each of the at least one apertures comprising a first portion in an inner surface of



The first cross-sectional area and the second
cross-sectional area may have a first ratio within a
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flowi ng through the pipe at a predeterm ned flow rate
to exert a predeterm ned pressure to spray fluid from
the at | east one aperture to At nosphere and also to
flush the first portion. The first portion and/or the
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and el lipse. The second portion may be formed by one
of a drilled hole, and a cut. Both the cut and the
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ex ary aspect there is provided a fluid circulation-
ayist spraycange.i sing a plurality of valves; a punp; and
apparatus as described above. The pi pe may be nount ed
within a fluid tray having at |east one opening
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The second portion may be formed by cutting into the wall from the outer surface using
a cutting disc, the cutting disc having a thickness, the depth of the cut into the wall
determining the length of the opening, and the thickness of the disc determining the
width of the opening. The maximum length of the opening may be determined by the
cylindrical portion diameter. There may be a plurality of intersecting cuts. The cuts may

be identical.

According to another exemplary aspect there is provided a fluid circulation system
comprising a plurality of valves; a pump; and apparatus as described above. The pipe

may be mounted within a fluid tray having at least one opening aligned with and larger



the tray to be drawn through the at | east one aperture

into the pipe for clearing the at | east one aperture
whyooreysnse flush. According to a final exenpl B€YSG2007/000021

aspect there is provided a nethod for form ng an

apparatus for supplying a fluid, the nethod

conprising: formng a first p?brtion of at |east one

aperture into a wall of a pipe at a desired | ocation,
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d“flowi ng through the pipe at a predeterm ned fl ow
rate to exert a predeterm ned pressure to spray fluid
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B dedinenthetingl dtithsdesiod dcanomtrymitay tnar siefich of theewall, the
ctu\é\txi)ng being from within the pipe. The at least one aperture may be of a shape
consisting of: circle, polygon, segment of a sphere, or slot. The first portion may be of a
shape selected from at least one of the group consisting of: sphere, cylinder, cone,
ellipsoid and ellipse. The first portion may have a first cross-sectional area at the inner
surface that is greater than a second cross-sectional area being the cross-sectional area

of the opening.

The first cross-sectional area and the second cross-sectional area may have a first ratio
within a first predetermined range so as to enable fluid flowing through the pipe at a
predetermined flow rate to exert a predetermined pressure to spray fluid from the at

least one aperture to atmosphere and also to flush the first portion.



dept hs being of a second ratio within a second

predeterm ned range to determ ne a spray shape and a
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cylindrical portion extending fromthe inner surface,

and a curved portion. The.secpond portion may be forned

by cutting into the wall fromthe outer surface using

a cutting disc, the cutting disc having a thickness,
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In order that the present invention may be fully understood and readily put into practical
effect, there shall now be described by way of non-limitative example only exemplary
embodiments, the description being with reference to the accompanying illustrative

drawings.
In the drawings:

Figure 1 is a perspective view of an apparatus according to an exemplary embodiment;
Figure 2 is a top view of the apparatus of Figure 1;

Figure 3 is a vertical cross section view along the lines and in the direction of arrows
A-A on Figure 2;

Figure 4 is a perspective view of an apparatus according to another exemplary
embodiment;

Figure 5 is a top view of the apparatus of Figure 4;

Figure 6 is a vertical cross sectional view along the lines and in the direction of arrows

B-B on Figure 5;



arrows C- Con Figure 5; Figure 8 is a view of the
aperture portion of Figures 4 to 6; Figure 9 is a full
WO 007iogHl4 cr oss-sectional view al ong the |inespof/Sard7/000021

in the direction of arrows DD D on Figure 8; Figure 10

is a view corresponding to Figure 9 of a further

exenpl ary enbodi nent; Figure Bl is a schematic view of

a fluid circulation systemaccording to a further
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group consisting of: polygon, ellipse and circle. Each
of the plurality apertures 112 may be equidi stantly
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Figures 1 to 3 show an apparatus 110 for supplying a fluid in an enclosure according to

an exemplary embodiment. The fluid may be, for example, a fluid that is in normal
circumstances considered as being an incompressible fluid. The apparatus 110
comprises a pipe 111 having a plurality of apertures 112 through a wall 113 of the pipe
111. Each of the plurality of apertures 112 has a first portion extending from an inner
surface 115 of the wall 113, and a second portion 116 extending from the outer surface
117 of the wall 113, the first portion 114 and the second portidn 116 intersecting to

form an opening 118.

The pipe 111 may be of a shape selected from a group consisting of: polygon, ellipse
and circle. Each of the plurality apertures 112 may be equidistantly spaced to provide

an even distribution of fluid.

The first portion 114 is formed by drilling through the wall 113 diagonally opposite the
position where the first portion 114 is required, and then into the wall 113 to form the
first portion 114. This forms a hole 119 ultimately closed by a fluid-tight plug 120.



first portion 114. This fornms a hole 119 ultimately
closed by a fluid-tight plug 120. The first portion 114
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wal |l 113 to the opening 118 that is preferably |ess
than the thickness of the wall 113. As such, the first
portion 114 preferably extend$ into but not through
the wall 113. However, if the drill bit just
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openin 118 is less than the thi'ckness of t
fedepssfully. As such, the second portion 116 extends into
but not through the wall 113. The sum of the dept hs
121, 122 is the sane as the thickness of wall 113. As
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of the tip of the drill bit used to formthe first
portion 114. The second cross-sectional area 124 is
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shape of the opening 118 will be dependent upon the first portion 114, the second

portion 116, and the depth of penetration of the second portion 116 into the first portion
114.

As shown on Figure 3, the second portion 116 is a drilled hole of a diameter less than
the diameter of the first portion 114. The first portion 114 and the second portion 116
are preferably co-axial and are radially aligned. Therefore, in this embodiment the
opening 118 will be circular and thus the spray 125 will be a jet spray that is circular in

transverse cross section.

Fluid flows through the pipe 111 at a predetermined flow rate Q (m®/s). The fluid

passes through the first cross sectional area 123 at a velocity Vs. As the first cross



transverse cross section. Fluid flows through the pipe

111 at a predetermned flowrate Q (n8/s). The fluid
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velocity V3. As the first crosssectional area 123 is

greater than the second cross, sectional area 124 at

the opening 118, a velocity V2 at the second cross

sectional area 124 is greater than the velocity V1 to,
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distribution of fluid.

To obtain the desired spray shape 225, the aperture 212 may be of a shape selected
from: circle, polygon, segment of a sphere, slot ellipse, circle, and polygon. Each
aperture 212 is formed by a cut 230 being the second portion 216, and a first portion

214, intersecting as before to form an opening 218.

The second portion 216 is formed as the cut 230 in the outer surface 217 of wall 213. A
cutting wheel or disc 228 of a diameter 229 may be used to form the cut 230. The cut
230 intersects the first portion 214 to form the opening 218. The opening 218 will be
somewhat rectangular and will thus have a spray shape 225 that is fan shaped. The
spray angle 226 will depend on the depth of penetration of the cut 230 into the first
portion 214. The greater the depth of penetration of the cut 230 into the first portion



230 intersects the first portion 214 to formthe
openi ng 218. The opening 218 will be sonmewhat
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depth of penetration of the cut 230 into the first
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Instead of drilling, the first portion 114, 214 may be formed by cutting using a cutting
tool inserted into the pipe 111, 211.

As is shown in Figure 10, multiple cuts 730 may be made at intersecting angles to form
spray shapes of varying nature. For example, and as shown, two identical cuts 730 of

equal depth are made perpendicular to each other. This will give a cruciform-shaped

spray.

Figure 11 is a schematic view of the apparatus 110 of the first two exemplary

embodiments in use in a first fluid circulation system 300. The fluid circulation system



tool inserted into the pipe 111, 211. As is shown in
Figure 10, multiple cuts 730 nmay be nade at
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nature. For exanple, and as shown, two identical cuts
730 of equal depth are nmade perpendicular to each
other. This wll give a cruciformshaped spray. Figure
11 is a schematic view of the apparatus 110 of the
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Lises the apparatps | 19, afiratvalyed 3ip e seepnd valve 2, a water pump 434
and a water tank 435. In a first operation mode, the first valve 431 is opened and the

second valve 432 is closed. Fluid is pumped from the water tank 435 at a
predetermined pressure and flows through the pipe 112. When the fluid passes each
first portion 114, the fluid flows through the first portion 114, opening 118 and the
second portion 116 to atmosphere to flush the first portion 114.

In a second operation mode, the first valve 431 and the second valve 432 are turned on.
The water pump 434 is turned on to flush the dirt back to the water tank 435. The dirt is

trapped by a filter system 436. The filter system 436 may be positioned within, or may
be external of, the water tank 435.



second valve 432 is closed. Fluid is punped fromthe
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If any aperture 512 is blocked (completely or partially), valves SV4 and SV7 are closed
and valves SV5, SV6 and SV8 are opened. By valve SV8 being opened, fluid from
supply 547 is supplied to supply pipe 543 to fill the trays 541. The pump 544 is
switched on. Fluid that passes through openings 542 is collected by return pipe 546 and
passed to tank 545. As clearance pipe 549 is connected on the suction side of pump 544,
valves SV8, SV5 and SV6 are open, and valves SV1, SV3, SV4 and SV7 are closed, the
pump 544 will suck the fluid in the trays 541 into pipe 511 through the apertures 512 to
clear the apertures 512 by the reverse flush. As the first portion 214 is normally larger
than the second portion 216, any blockage will most likely be in the second portion 216
and will thus be easily drawn into the first portion 214 and thus into pipe 511, from



supply fluid fromfluid supply 547 to the tank 545 to
fill tank 545 to the required level. Valve SV3 is then
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546 by flushing. The punp 544 is then switched off and
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apertures 512. The enbodi nent of Figures 13 and 14 is
al so able to be used with conventional spray outlets..
Wi | st there has been described in the foregoing
description preferred enbodi nents of the present
invention, it will be understood by those skilled in
the technol ogy concerned that many variations or
nodi fications in details of design or construction nmay
be nmade wi thout departing fromthe present
i nvention. THE CLAIMS 1. Apparatus for supplying a
fluid, the apparatus conprising:



a pipe having at |east one aperture through a wall of
t he pipe, each of the at |east one apertures

weowpndTisg a first portion in an inner surfackCDBGLI02000021

wal |, a second portion in an outer surface of the
wal |, the first portion interléecti ng the second
portion to form an opening, the first portion having a

first cross-sectional area at the inner surface that
THELBAIMS t han a second cross-sectional area of the
opening. 2. Apparatus as clainmed in claim1, wherein
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Ybindeess-scenoel ashlhiaps o fiest raivdwithihiafist prédetdinened range so as to
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the wall fromthe inner surface; but not being through
the wall. 8. The apparatus as cl
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of a shape selected from at least one of the group consisting of: sphere, cylinder, cone,

ellipsoid, and ellipse.

5. The apparatus as claimed in any one of claims 1 to 4, wherein the second portion
is formed by one of a drilled hole, and a cut; both the cut and the drilled hole being into
the wall from the outer surface but not being through the wall.

6. The apparatus as claimed in any one of claims 1 to 5, wherein the second portion
has a length and the first portion has a length, the two lengths being of a second ratio

within a second predetermined range to determine a spray shape and a spray angle.



conprises a cylindrical portion extending fromthe

i nner surface, and a curved portion. 9. The apparatus
wa@sgooclogi7med in claim5 or any one of clains 6 PCI/8GENM0021

appended to claimb5, wherein there is a plurality of

intersecting cuts. 10. The apparatus as clained in any

one of clains 1 to 9, wherein"the second portion is

forrred by cutting into the wall fromthe outer surface
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in any one of clains 1 to 11. 13. A fluid circulation
systemas clainmed in claim12, wherein the pipe is
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to intersect the first portlon to create an

12. A fluid circulation system comprising:
a plurality of valves;
a pump; and

apparatus as claimed in any one of claims 1 to 11.

13. A fluid circulation system as claimed in claim 12, wherein the pipe is mounted
within a fluid tray having at least one opening aligned with and larger than the at least
one aperture to enable fluid to be sprayed from the apertures through the openings, there
being a clearance pipe connected to the pump for enabling fluid in the tray to be drawn
through the at least one aperture into the pipe for clearing the at least one aperture by

reverse flush.

14. A method for forming an apparatus for supplying a fluid, the method

comprising:



openi ng. 15. The nmethod as clainmed in claim 14,

wherein the first portion is fornmed by: drilling a
woedog/ovimough the wall of the pipe; drilling i PCDSGIN07/000021

i nner surface of the wall at the desired | ocation

di agonal | y opposite the hol elgo formthe first portion

of the at |east one aperture; plugging the hole with a

fluid-tight tpl ug. 16. The nethod as claimed in claim_
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14 to e east one aperture
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16, @i MheldethOd AbelaithArif clhihng, Whéin e Firdt@artich i@ Fortred by:
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cr os lugging tgdroleayith a luid-Hehtgheshi ng. 2 1. The method of

clai m 20, wherein the first cross-sectional area and

the second cross-sectional area have a first ratio
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fluid flown rou the pipe at a predeterm ned fl ow
r at e%%ng%q%gg%@ term ned pressure to spray fluid
fromthe at | east one aperture to atnosphere and al so

to flush the first portion. 22. The nmethod as clained
i arilheonethod agtlaimnsl inglaim 1#1or ofdimy 16 whenwppsedagiig claim 14,

wherein the first portion is formed by cutting into the wall at the desired location

from the inner surface of the wall, the cutting being from within the pipe.

18.  The method as claimed in any one of claims 14 to 17, wherein the at least one
aperture is of a shape selected from at least one of the group consisting of: circle,

polygon, segment of a sphere, and slot.

19.  The method as claimed in any one of claims 13 to 16, wherein the first portion is
of a shape selected from at least one of the group consisting of: sphere, cylinder,

cone, ellipsoid, and ellipse.

20.  The method as claimed in any one of claims 14 to 19, wherein the first portion
has a first cross-sectional area at the inner surface that is greater than a second

cross-sectional area being the cross-sectional area of the opening.



portion has a depth and the first portion has a depth,

the two depths being of a second ratio within a second
w@e@debEnsi ned range to determ ne a spray shapeCBRG2087/000021

spray angle. 23. The nethod as clainmed in any one of

claims 14 to 22, wherein the girst portion conprises a

cylindrical portion extendind fromthe inner surface,

and a_curved portion. 24. The nmethod as clained in any
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appendedto claim 23, wherein the maxi num | ength of
the opening is determned by the cylindrical portion

I a r. .26, The nethod as i.ned ,in,cl ai m.24. or
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and a spray angle.

23.  The method as claimed in any one of claims 14 to 22, wherein the first portion
comprises a cylindrical portion extending from the inner surface, and a curved

portion.

24. The method as claimed in any one of claims 14 to 23, wherein the second
portion is formed by cutting into the wall from the outer surface using a cutting
disc, the cutting disc having a thickness, the depth of the cut into the wall
determining the length of the opening, and the thickness of the disc determining
the width of the opening.

25.  The method as claimed in claim 24 when appended to claim 23, wherein the
maximum length of the opening is determined by the cylindrical portion

diameter.

26.  The method as claimed in claim 24 or claim 25, wherein a plurality of

intersecting cuts are formed from the outer surface.

27. The method as claimed in claim 26, wherein each of the plurality of cuts is

identical.



