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NOZZLE FOR CREATING A WATER HEAT SHIELD WHEN FLARING WASTE GASES

Technical field of invention

The present invention concerns a nozzle. The nozzle is particularly suited for generating a
water shield, and consequently for use in protecting against heat generated during the
flaring of gas in oil/gas production.

Background of the invention

In oil/gas production it is necessary to get rid of hydrocarbons during the testing/test-

production of wells.

Several nozzles of various designs are known for use with the aim of creating a water
shield which protects the platform, equipment and people from the intense heat which
arises when excess of hydrocarbons, oil or gas, is burnt by using so called flaring, i.e. the

burning of said hydrocarbons from a flaring boom.

Both patent application GB 2433710 A and GB 2465427 A shows nozzles for the
generation of a water shield for heat protection during flaring. The nozzles are closely
related and use a deflector plate at the end of the nozzle in order to achieve the desired

water shield.

The nozzles presently in use consist of a number of moveable parts which requires a high
level of maintenance. Further, said nozzles do not have the possibility for an asymmetric
design of the water shield or several water shields at the same time, they are not suited
for highly pressurized water (only max 20 bar), and may easily be clogged.

The aim of the present invention is to provide a nozzle for generating a water shield,
while at the same time avoiding or alleviating at least one, preferably several, of the
disadvantages of the presently used nozzles.

Abstract of the invention

The present invention provides a nozzle for generating a water shield.

Accordingly, the invention is further defined by:
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A nozzle for generating a water shield, comprising a substantially circular and hollow
nozzle body with a first and second end and an inner and an outer surface, the first end
of the nozzle body is open and has a construction suited for coupling to a source of
pressurized water, the second end is closed, the nozzle body comprises multiple
holesextending from the innersurface to the outer surface, the holes arranged in at least
one row extending around at least parts of the substantially circular circumference of the
nozzle body, the holes having across-sectionat theinner and outer surfaceof the nozzle

body, saidcross-section having a larger area atthe innersurfacethan at theoutersurface.

In one embodiment of the nozzle, the cross-section of the holes,atthe inner and outer
surface of the nozzle body, comprisestwo first sides,the first sides being parallel to each

other and perpendicular to a centerline of the nozzle body, and two second sides.

In one embodiment of the nozzle, the spacing between the first sides is less atthe outer

surface of the nozzle body than at the inner surface.

In one embodiment of the nozzle, the cross-section of the holes at the outer and inner
surface, comprises two first sides, the first sides being parallel to each other and
perpendicular to a centerline of the nozzle body, and two second sides, at least some of
the holes comprises two planes extending from the outer to the inner surface of the
nozzle body, each planelimitedby one of the first sides at the outer and inner surface,
and the two planes are inclined with respect to each other at an angle of about 20° to
45°, preferably 25° to 40°.

In one embodiment of the nozzle, the spacing between the second sides is the same

atthe outer surface and the inner surface.

In one embodiment of the nozzle, the spacing between the second sides islarger at the

outer surface than at the inner surface.

In one embodiment of the nozzle it comprises two rows ofholes around the whole
circumference of the nozzle body. The nozzle may further comprise a row of holes along
aboutone fourth ofthe circumference of the nozzle body, and a row of holes along

aboutone fifth ofthe circumference of the nozzle body.

In one embodiment of the nozzle, the circumference of the nozzle body is larger at the

first end than at the second.
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In one embodiment, the nozzle comprises a flange or another suitable pipe coupling,
such as 2” or 3” NPT, at the first end. Any suitable method/design for coupling the first

end of the nozzle body to a high pressure water sourcemay be used.

In one embodiment of the nozzle, the holes of the same row havean equal spacing to one
end of the nozzle body.

The invention also comprises the use of a nozzle, as defined over, for the protection

ofequipment and personnel from heat sources.

The nozzle according to the present invention has a number of advantageous properties,
including the fact that no moveable parts are necessary, it can be desighed to provide
water shields of several different shapes, and/or several layers of water shields at the
same time, it can sustain very high water pressure (above 100 bar if desirable), the
whole nozzle is preferably manufactured in stainless steel (provides a low weight and

reduces the risk of clogging of the nozzle due to salt).

By customizing the holes according to the need, the nozzle can be adapted for harder
working conditions. Such as for instance a harder and stronger water shield that may be
optimal in strong winds, wherein the water shield must keep the height as long as

possible before being broken up by the wind.

The nozzle provides a water shield having a much larger diameter than the presently
used nozzles.This means that the number of nozzles which needs to be installed on the

rig is significantly less.

The nozzle can use the high pressure system of the rig for the provision of cooling
water.This entails a reduced need for equipment which must be adapted for using the
nozzle. Presently used nozzles are not suited or designed for use of the rig’s own high

pressure system, and the need for third party equipment delivery is significantly larger.

Short description of the drawings

Figure 1 shows a nozzle according to the invention.
Figure 2 shows a side view of the nozzle in figure 1.
Figure 3 shows a top view of the nozzle in figure 2.

Figure 4 shows a cross-section of the nozzle in figure 2.
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Figure 5 shows enlarged details J and K fromfigure 4 and 2, respectively.

Figure 6 shows a side view of an alternative embodiment of a nozzle according to the
invention.

Figure 7 shows a cross-section of the nozzle in figure 6.
Figure 8 shows a cross-section of the nozzle in figure 6.

Figure 9 shows details ofnozzle holes for the nozzle in figure 6.

Detailed description of the invention

An embodiment of the nozzle according to the present invention is shown in the figures
1-5.

The nozzle 1, see fig. 1, is mounted via the end 3 to a corresponding coupiingon a pipe
for the supply of water under high pressure, see fig. 2 and 4. In this embodiment, the
end 3 of the nozzle comprises a flange. A gasket is mounted in between the bearing

surfaces.

Supplied water will enter the nozzle body 2 and pushed out via the holes 5. Due to the
design of the holes 5, see figure 5 detail K and J, the water will pass through the holes 5
from the inner surface 7 of the nozzle body to the outer surface 6 and leave the nozzle
body 2 having avery high velocity. The water leaves the nozzle body 2 with a direction
which makes the water keep together in a straight beambefore it loses its kinetic energy
and fallsdown. This effect is achieved by, among other things, .inclining two of the
opposing planes of the holes (the holes can be either substantially oval or rectangular),
the planes that are perpendicular with regards to the direction of the supplied water (or
the longitudinal direction of the nozzle body), in towards each other in the direction out
of the nozzle. The inclination angle between the planes is preferably about 25-40°. The
two other opposing planes of the hole, the planes which are not perpendicular with
regards to the direction of the supplied water, are either parallelto each other or inclined
away from each other in the direction out of the nozzle. In this specific connection it shall
be noted that the holes may have a cross-section which is substantially oval or
rectangular, and that the terms perpendicular and parallel is to be broadly interpreted in
that they also include the case that the opposing planes of the holes are more or less
bow shaped.

The water which is pushed through the two rows of holes 5, which are closest to the first

end 3, whereinhighly pressurized water is supplied, will leave the nozzle body 2 in a
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larger amount, and with correspondingly increased energy, to achieve ahigher vertical
beam than what is achieved for the two rowsof holes 5 furthest from said first end. This
beam will preferably have its area of effect in a direction between 10:00 and 14:00
hours. The water which leaves the nozzle body 2 through the row of holes closest to the
first end 3, the end comprising a flange, will preventheat radiation towards the rig during

an operation performed when wind is non-existent or weak.

In other embodiments of the nozzle, the first end 3, which is coupled to the high-
pressure water supply, is designed such that it may be coupled by using other coupling
meansthan a flange. These techniques include various types of threads, such as 2” and
3" NPT (National Pipe Thread Taper), and other suitable coupling means known to the
skilled person. One such alternative embodiment is shown in figures 6-9, wherein the
first end which is coupled to the water supply is intended for a coupling according to 2”
or "3 NPT,

The number, positioning and design of the holes, and the rows formed by these, may be
varied according to the desired dimension and direction of the water shield(s). In this
regard, the nozzle shown in the figures 6-9 has only to rows of holes for generating a
symmetrical water shield.
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Claims

1. A nozzle (1) for generating a water shield, the nozzlecomprises a nozzle body (2)
being hollow and having a substantially circular circumference, said nozzle body
comprises a first and second end (3,4) and an inner (7) and an outer (6) surface, the
first end (3) is open and has a construction suited for coupling to a source of pressurized
water, and the second end (4) isclosed, the nozzle body further comprises multiple holes
(5) extending from the inner to the outer surface, the holes arranged in at least onerow
extending around at least parts of the substantially circular circumference, the holes
having a cross-section at the inner and outer surface of the nozzle body,
characterized in thatthe cross-section of the holes (5) has a larger area atthe

inner surface (7) of the nozzle body than at the outer surface (6).

2. A nozzle according to claim 1, wherein the cross-section of the holes (5) at the outer
(6) and inner (7) surface of the nozzle body, comprises two first sides (8) and two
second sides (9), the first sides (8) being parallel to each other and perpendicular to a

centerline of the nozzle body.

3. A nozzle according to claim 1 or 2, wherein the cross-section of the holes (5) at the
outer (6) and inner (7) surface of the nozzle body, comprises two first sides (8) and two
second sides (9), and the spacing between the two first sides (8) is lessatthe outer

surface (6) of the nozzle body than at the inner surface (7).

4. A nozzle according to any of claims 1-3, wherein the cross-section of the holes (5) at
the outer (6) and inner (7) surface, comprises two first sides (8) being parallel to each
other and perpendicular to a centerline of the nozzle body,and at least some of the holes
comprises two planes extending from the outer to the inner surface of the nozzle body,
each planelimitedby the first sides at the outer and inner surface, and the two planes are
inclined with respect to each other at an angle of about 20° to 45°, preferably 25° to
40°.

5. A nozzle according to any of claims 2-4, wherein the spacing between the second sides

(9) is the same at the outer surface (6)and inner surface (7) of the nozzle.

6. A nozzle according to any of claims 2-4, wherein the spacing between the second sides

(9) is larger at the outer surface (6)of the nozzle body than at the inner surface (7).



10

WO 2012/115524 PCT/NO2012/050028
7

7. A nozzle according to any of claims 1-6, comprising two rows of holes (5)around the

substantially circular circumference of the nozzle body.

8. A nozzleaccording to claim 7, further comprising a row of holes (5) extending around
about one fourth of the circumference of the nozzle body, and a row of holes extending

around about one fifth of the circumference of the nozzle body.

9. A nozzle according to any of claims 1-8, wherein the circular circumference of the

nozzle body islarger at the first end (3) than at the second end (4).

10. A nozzle according to any of claims 1-9, wherein the first end (3) comprises a flange

or another suitable pipe coupling, such as 2" or 3” NPT.

11. Use of a nozzle according to any of claims 1-10, for the protection ofequipment and

personnel from heat sources.
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