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WD 2007/ 085793 PCT/ GB2007/ 000068 -1 LONGEVI TY AND
PERFORMANCE | MPROVEMENTS TO FLARE TIPS FIELD OF THE

wOIMENBSOBl The present invention rel ates gener 2CiryGH2007/000068

flare tips enployed in the petrochem cal industry for
burni ng of f-gases associated wth the 5 production
and/ or refining of petroleum based products. In
especially preferred forns, the present invention
relates to flare tips coated with a |ow enm ssivity
(low-E) material so as to thprove the longevity and
performance thereof. BACKGROUND AND SUWMNARY OF THE

I NVENTION 10 Flare tips are notoriously well known in
the petroleumindustry and are used typically to burn
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reftining. are tips are erefore exposed to direct
flame during their service |ife which can of course
be quite danaging. As a result, flare tips need to
periodical |y be t#EDDQK THE BMBENTIONand ref ur bi shed
whi ch 15 adds to production costs. It would therefore
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pattern under a wi de range of operating conditions. In

accordance with
BACKGROUND AND SUMMARY OF THE INVENTION

Flare tips are notoriously well known in the petroleum ihdustry and
are used fypically to burn off-gases associated with petroleum production
and/or refining. Flare tips are therefore exposed to direct flame during
their service life which can of course be quite damaging. As a resuli, flare
tips need to periodically be taken out of service and refurbished which
adds to production costs.

It would therefore be highly desirable if the service life of flare tips
could be extended. It wouid also be especially desirable if the
performance characteristics of flare tips could be enhanced. It is towards
fulfilling such needs that the present invention is directed.

Broadly, the present invention is directed to applying a low
emissivity (low-E) coating onto flare tips to achieve longer flare tip service
life, improved flare tip structural integrity and/or a more stable flame
pattern under a wide range of operating conditions. In accordance with
some embodiments of the present invention, low-E coatings may be
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sonme enbodi nents of the present invention, |owE
coatings may be WO 2007/ 085793 PCT/ GB2007/ 000068 -2

wappliossioBo the flare tip burner as well as as®oTiGE2ewt/000068

i nternal and/or external conponent surfaces to reduce
direct flanme radiation and al so conductive heat
transfer. In accordance with sonme enbodi nents of the
invention, the lowE 5 coating material has an

em ssivity of |ess than about 0.80, preferably

bet ween about 0.20 to about20.78. The coating
thickness of the lowE material is preferably between
about 1 m| to about ‘25 mls, and nore preferably
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DRAW NGS = Reference wll hereinafter be nade to the
ac conplg/imowediipredips in accordance with the present invention

therefore result in significantly less deformation and distortion of the flare
tip burner as well as its associated internal and/or external components
thereby prolonging its useful service life. The low-E ceramic coatings of
the present invention will also provide enhanced corrosion and oxidation
resistance and further improve the longevity of the flare tip burner as well
as its associated internal and/or external components.

These and othér aspects and advantages will become more
apparent after careful consideration is given to the following detailed
description of the preferred exemplary embodiments thereof.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

Reference will hereinafter be made to the accompanying drawings,
wherein like reference numerals throughout the various FIGURES denote
like structural elements, and wherein;
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wherein |ike reference nuneral s throughout the various
FI GURES denote |ike structural elenents, and wherein;

WL @PB8779085793 PCT/ GB2007/ 000068 -3 FlI GURE 1PCT/GB2007/000068

perspective view of an exenplary flare tip in
accordance with the present invention. DETAILED
DESCRI PTI ON OF PREFERRRED EMBODI MENTS According to a
presently preferred enbodi nent of the present 5
invention, a low emssivity (lowE) coating nateri al
is applied to the flare tip-burner as well as

associ ated internal and/or external conponent
surfaces to reduce direct flane radiation and al so

conduc Y transfer p 10
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bgéé@ﬁaﬁogwmg{gp@ggmnmm,ohn a baffled burner el enment
10 14. Flame stabilization tabs 16 are provi ded at
circunferentially spaced apart | ocations about the
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and its attendant radiation are coated with a
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apart locations about the burner element 14 so as to ensure stable and
high efficiency flaring through a range of gas flows. According to
especially preferred embodiments of the present invention, all exterior and
interior surfaces of the flare tip 10 which may have exposure to the’ flame
and its attendant radiation are coated with a low-E ceramic material.
Coated structures therefore include, for example, at least an upper portion
of the flare barrei 12, the burner element 14, and/or the stabilization tabs

16.

As used herein, the emissivity (E) of a material is meant to refer to
a unitless number measured on a scale between zero (total energy
reflection) and 1.0 (a perfect "black body" capable of total energy
absorption and re-radiation). According to the present invention, a
relatively low emissivity (low-E) is meant to refer to coating materials
having an emissivity of less than about 0.80, and especially materials
having an emissivity of between about 0.20 to about 0.78.
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absorption and re-radiation). According to the present
invention, a relatively lowemssivity (lowE) is

woremoss®3refer to coating materials having arCT/GB2007/000068

em ssivity of less than about 0.80, and especially
materials 25 having an em ssivity of between about
0.20 to about 0.78. WD 2007/ 085793 PCT/ GB2007/ 000068
-4 Virtually any comrercially avail able | owE coating
mat erial nay be enployed satisfactorily in the
practice of the present invégntion. For exanple, one
presently preferred | ow E ceram c coating includes
CERAK M700 ceramic coating conmmerciall y avai |l abl e
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flare tip conponents in any conventional manner. The
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t he

are t eln nuf actured
ocﬂénslltlersem(l itypacallyibe gmatantthart about 65%, more specifically 80%
or greater, including up to 100%. By “coating density” is meant the
amount (wt.%) of the low-E ceramic coating material that is present in the

coating.

The low-E coating material may be applied to fiare tip components
in any conventional manner. The low-E coating material may thus be
applied to the flare tip components via any pressurized spray system
while the flare tip is being manufactured or while off-line (i.e., is not at its

operational temperatures) during refurbishment.

The present invention will be further understood from the following

non-limiting Example.
EXAMPLE

A high temprerature low-emissivity coating (CETEK M720 high-
temperature ceramic coating having an emissivity value of about 0.75)
was applied to a flare tip manufactured by Callidus Technologies LLC.
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20 operational tenperatures) during refurbishnent. The
present invention will be further understood fromthe

woabd7mss1g non-limting Exanple. EXAMPLE A hipgiiGB2007/000068

tenprerature | owem ssivity coating (CETEK M720 hi gh-
25 tenperature ceram c coating having an em ssivity
val ue of about 0.75) was applied to a flare tip

manuf actured by Cal lidus Technol ogies LLC. WO

2007/ 085793 PCT/ GB2007/ 000068 -5 The | ow E coati ng
utilized a non-toxic, non-fgammable carrier, with a
hi gh tenperature ceram c binder and was sprayed onto
the flare tip structures to be exposed to direct
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The flare tip with the low-E coating material applied thereto was
placed into service to burn off-gases. After approximately six months of
continuous operation, the condition of the coated flare tip surfaces was
visually inspected and determined to be satisfactory indicating that the
coating material provided protection against the direct flame during flare

tip operation.

dhEkhkhrhNhhrhhkkt

While the invention has been described in connection with what is
presently considered to be the most practical and preferred embodiment,
it is to be understood that the invention is not to be limited to the disclosed
embodiment, but on the contrary, is intended to cover various
modifications and equivalent arrangements included within the spirit and
scope of the appended claims.



coating material provided protection against the
direct flanme during flare tip operation.
WORb07I8E798* ¥ **x*x% 20 \Whil e the invention hasPOB&B2007/000068
described in connection with what is presently
considered to be the nost practical and preferred
enbodi nent, it is to be understood that the invention
is not to belimted to the disclosed enbodinment, but
on the contrary, is intended to cover various
nodi fi cati ons and equi val eng -arrangenents i ncl uded
wthin the spirit and 25 scope of the appended
clainms. WD 2007/ 085793 PCT/ GB2007/ 000068 -6- CLAI ME:
1. A netkodg:of inproving service |longevity and
performance of a flare tip conprising applying a
coating conprised of a low em ssivity (low E)
material to one or nore conponent surfaces of the
flare {i R H6thdd di AnploRthécerdts sgel tpard pedomidree aird
conduct’i ve heat transfer during flare tip operation.
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to which the coating is applied are exposed to a

dopearation.| ame during flare tip operation. 4. Method as
in any preceding claim wherein the flare tip includes
a flare tip burner, and wherein the nmethod conpri sing

appl yi pgpetto 88l &8im 1 owhBeirPthenating is Alieado aSrfa(nes
claim4 further conpri si ng applying the coating to
of a flare barrel, a burner element and/or a stabilization tab of the flare tip.

3. Method as in claim 1 or 2, wherein the surface(s) to which the

coating is applied are exposed to a direct flame during flare tip operation.

4. Method as in any preceding claim, wherein the flare tip includes
a flare tip burner, and wherein the method comprising applying the coating

to the burner.

5. Method as in claim 4 further comprising applying the coating to

internal and/or external components of the flare tip other than the burner.

6. Method as in any preceding claim, wherein the low-E coating

material has an emissivity of less than about 0.80.

7. Method as in claim 6, wherein the low-E material h_as an

emissivity of from about 0.20 to about 0.78.

8. Method as in any preceding claim, wherein the coating of the

low-E material has a thickness of between about 1 mil to about 25 mi!s.



i nternal and/or external conponents of the flare tip
ot her than the burner. 6. Method as in any preceding

onzm7mssmher ein the low E coating material hasPamwGB2007/000068
em ssivity of |ess than about 0.80. 7. Method as in
claim®6, wherein the lowE material has an emssivity
of from about 0.20 to about 0.78. 8. Method as in any
preceding claim wherein the coating of the |lowE
material has a thickness of between about 1 ml to
about 25 mls. WO 2007/085793 PCT/ GB2007/ 000068 -7 9.
Met hod as in claim8, wherein the thickness is between
about 2 mls to about 8 mls. 10. Method as in any
preceding claim wherein the |lowE material 1is
present in the coating at a density of at |east about
65% 11. Method as in ¢lajm

he, d f
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coa

ing on one or nore conponent surfaces thereof
conprised of a Iovv-em'SS|V|ty (Iovv-E) material. 13. A
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o0 surfaces east one of the flare
barrel the burner elenent and the stabilization tab.

14. A f|
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12. A flare tip which comprises a coating on one or more
component surfaces thereof comprised of a low-emissivity (low-E)

material.

13. A flare tip as in claim 12, wherein the flare tip comprises a flare
barrel, a burner element and at least one stabilization tab, and wherein
the coating is applied to surfaces of at least one of the flare barrel, the

bdrner element and the stabilization tab.

14. A flare tip as in claim 12 or 13, wherein the coating is on
surfaces of the flare tip which are exposed to a direct flame during flare tip

operation.

15. A flare tip as in any one of claims 12 to 14, wherein the flare tip
includes a flare tip burner, and wherein the coating is applied to the

burner.

16. A flare tip as in claim 15, wherein the coating is applied to

internal and/or external components of the flare tip other than the burner.



15. Aflare tip as in any one of clainms 12 to 14,
wherein the flare tip includes a flare tip burner,
wandneenei N the coating is applied to the buPaEGB206G/000068
Aflare tip as in claim15, wherein the coating is
applied to internal and/or external conponents of the
flare tip other than the burner. W 2007/085793
PCT/ GB2007/ 000068 -8 17. A flare tip as in any one of
claims 12 to 16, wherein the lowE coating nmateri al ,
has an em ssivity of |ess tgan about 0.80. 18. A flare
tipas in claim17, wherein the |owE material has an
em ssivity of fromabout 0.20 to about 0.78. 19. A
flare tip as in any one of clainms 12 to 1,8, wherein
the coating of the lowE naterial has a thickness of
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material is present in the coating at a density of at
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19. A flare tip as in any one of claims 12 to 18, wherein the coating
of the low-E material has a thickness of between about 1 mil to about 25

mils.

20. A flare tip as in claim 19, wherein the thickness is between

about 2 mils to about 8 mils.

21. Aflare tip as in any one of claims 12 to 20, wherein the low-E

material is present in the coating at a density of at least about 65%.

22. A flare tip as in claim 21, wherein the density of the low-E

material in the coating is between about 80% to about 100%.



