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Field of the Invention [0002] The present invention relates to spray
nozzles, and nore particularly, to spray nozzles that discharge at
| east one fluid in an atom zed spray and, nore particularly, to spray
nozzl es that inhibit erosion and maintain a consi:stent spra attern
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SPRAY NOZZLES

Cross Reference to Related Applications

[0001]  This application claims priority to U.S. Provisional Application No. 60/901,151, filed
February 13, 2007, and relates to U.S. Application No. 11/606,591, filed November 29, 2006,
which claims priority to U.S. Provisional Application No. 60/741,022, filed November 29,
2005, all of which are hereby incorporated by reference in their entireties as part of the

present disclosure,

Field of the Invention

[0002]  The present invention relates to spray nozzles, and more particularly, to spray nozzles
that discharge at least one fluid in an atomized spray and, more particularly, to spray nozzles

that inhibit erosion and maintain a consistent spray pattern when erosion occurs.

Background

[0003] Fluidized catabytic cracking (FCC) is one of the major refining methods used in the
oil refining industry. The FCC process is employed to crack materials consisting essentially
of petroleum-type hydrocerbons to produce products such as fuels for internal combustion
engines and heating oils. The cracking process is usually performed in a vertically oriented
conduit, or riser including a reactor vessel, that forms part of an FCC system. During the
process, hot catalyst particles in an aerated (fluidized) state are typically introduced into a
bottom portion of the riser and induced to flow upward. A hydrocarbon feedstock is mixed
with steam to become partially fluidized and injected into the catalyst flow as the catalyst
travels through the riser, which creates cracking reactions that breakdown the hydrocarbon

feedstock into a simpler (lighter) molecular form.

[0064]  Optimal cracking conditions in an FCC process require a substantially immediate and
homogenous mixing of the catalyst and the hydrocarbon feedstock. Such mixing is difficult
to achieve, however, and stratified regions of hot catalyst and cold hydrocarbon feedstock
typically appear within the catalyst-hydrocarbon flow, Over-cracking and thermal cracking

of the hydrocarbon molecules typically occur in the catalyst-rich areas of the flow.
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oil refining industry. The FCC process is enployed to crack nmaterials
consisting essentially of petroleumtype hydrocarbons to produce
products such as fuels for internal conbustion engines and heating
oils. The cracking process is usually perfornmed in a vertically
oriented conduit, or riser including a reactor vessel, that forns
part of an FCC system During the process, hot catalyst particles in
an aerated (fluidized) state are typically introduced into a bottom
portion of the riser and induced to flow upward. A hydrocarbon
feedstock is mxed with steamto beconme partially fluidized and
injected into the catalyst flow as the catalyst travels through t he
riser, which creates cracking reactions that breakdown
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uneven spray pattern that reduces liquid contact between the hydrocarbon-steam mixture and
the catalyst, which in turn impedes homogeneous mixing leading to over-cracking, thermal

! cracking and/or incomplete cracking of the hydrocarbon molecules. Second, the nozzles are

susceptible to erosion, which significantly alters the nozzle’s internal flow passages resulting
in altered spray patterns, which can in tumn reduce the consistency and overall output of the
yield of the FCC process. Similar limitations are present in other refining processes that
utilize nozzles to introduce fluids into a mixing vessel, such as reduced crude conversion

(RCC) processes.

[0067) For example, U.8. Patent 5,553,783 describes a feed distributor nozzle for a fluid
catalytic cracker. In highly erosive environments the outside surface can wear and the wear

can extend to the interior of the holes as the outside wears (FIGS. 1A and 1B). When the
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[ 0006] To ensure proper mxing, spray nozzl es have been devised that

i ntroduce the hydrocarbon-steam m xture into the upward fl ow ng

catal yst; however, the nozzles currently available for use in FCC
units have significant limtations. First, the nozzles can generate
an uneven spray pattern that reduces |liquid contact between the

hydr ocar bon-st eam m xture and the catal yst, which in turn inpedes
honmogeneous m xi ng | eading to over-cracking, thermal cracking and/or

i nconpl ete cracki ng of the hydrocarbon nol ecul es. Second, the nozzles
are susceptible to erosion, which significantly alters the nozzle's
internal flow passages resulting in altered spray patterns, which can
in turn reduce the consistency and overal |l output of the yleld of the
FCC process. Sinmlar limtations are present i °Wﬁ?%¥r?§PﬂﬁW#Pcr
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applications. For example, in the nozzle shown in FIGS. 2A-C, the bosses have varying L/D

ratios designed to direct the spray pattern even with the hole pattern skewed of axis, however
the varying L/D ratios make it impossible to maintain a consistent spray pattern if the nozzle
erodes. Further, in the nozzles shown in FIGS. 3A-B and 4A-B, the bosses incorporate a
“cats-eye” configuration with flow passages having varying L/D ratios, which are designed
to provide individual small flat fan spray patterns of varying diameters, but as with the
previously described nozzle, is not capable of maintaining a consistent spray pattern if the

nozzle erades.

[0009]  Therefore, to improve the yield of FCC and other refining processes and reduce
maintenance expenses associated with frequent nozzle replacernents, there is a need for a
spray nozzle that generates a consistently flat spray pattern for improved homogeneous
mixing, reduces down stream low pressure zones and eddy currents to minimize cafalyst
erosion and maximize the flow area of the catalyst, and is capable of maintaining a minimum
L/D ratio required as the nozzle erodes to maintain the desired spray pattern for an extended

period of time,

Summary of the Invention

[00010] In accordance with a first aspect, the present invention is directed to a spray nozzle
for discharging at least one fluid in a spray pattern into a fluid stream in a vessel, wherein the
nozzle alters the flow patterns of the fluid stream in the vicinity of the nozzle to inhibit

erosion of the nozzle and maintain the spray pattern. The nozzle comprises an inlet defining
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[ 0008] For the purpose of directing the spray pattern, nozzle covers
have been devi sed that incorporate external bosses (see FIGS. 2A-C,
3A-B and 4A-B); however, none of these configurations are designed to
mai ntain the mninmum L/ D tol erances required for consistent spray
patterns when used in applications that erode the nozzle, such as FCC
and RCC applications. For exanple, in the nozzle shown in FIGS. 2A-C
t he bosses have varying LID ratios designed to direct the spray
pattern even with the hole pattern skewed of axis, however the
varying L/D ratios nake it inpossible to naintain a consistent spray
pattern if the nozzle erodes. Further, in the nozzl es shown in FIGS.
3A-B and 4A-B, the bosses I ncorporate a "cats-eye" con uratgon wth
fl ow passages having varying L/D rati os, MhICHM%T%P%ﬁ@$6%g8m€gcr
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spaced relative to each other about an axis of the outlet, each boss defining an outlet aperture
in fluid communication with the at least one inlet conduit and an axially extending wall,
wherein the axially extending wall extends outwardly a length (X) greater than about 1/8 inch
relative to the exterior surface, The inlet conduit has length (L) and a diameter (D) and L/D

is at least about 1/2.

[00012] Inaccordance with another aspect, the present invention, approximately ali the flow
axes of the outlet apertures are directed toward a target within the vessel for atomizing and
directing a mixture of the first and second fluids in a spray pattern flowing in a direction
across the target. Further, the target is substantially located within a plane extending in the

flow direction of the spray pattern.

{00013] Inaccordance with another aspect, the present invention is directed towards a nozzle
for discharging atomized mixture of a liquid and a gas in at least one of a fluidic catalytic
cracking vessel and a reduced crude conversion vessel. The nozzle comprises an inlet
defining at least one inlet conduit an outlet in fluid communication with the inlet, the outlet
defining an exterior surface. Further, the nozzle includes a plurality of boss members, each
boss member fitted within a respective aperture and defining an outlet aperture in fluid

communication with the at least one inlet conduit having a length (L) and a diameter (D) and
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at least one inlet conduit an outlet in fluid conmunication with the
inlet, the outlet defining an exterior surface. Further, the outlet
defines a plurality of bosses angularly spaced relative to each ot her
about an axis of the outlet, each boss defining an outlet aperture in
fluid conmmunication with the at | east one inlet conduit and an
axially extending wall, wherein the axially extending wall extends
outwardly a length (X) greater than about 1/8 inch relative to the
exterior surface. The inlet conduit has length (L) and a dianeter (D)
and LIDis at |east about 1/2. [00011] In accordance w th anot her
aspect, the present invention is directed towards a nozzle for
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one fluid, the second neans an outlet nmenber in fluid comunication
with the inlet nenber, the outlet nenber defining an exterior surface
and a plurality of apertures angularly spaced relative to each ot her
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[ 00015] In accordance with yet another aspect, the present invention
is directed towards a spray nozzle for discharging at |east one fluid
in a spray pattern into a fluid streamin a vessel, wherein the
nozzle alters the flow patterns of the fluid streamin the vicinity
of the nozzle to inhibit erosion of the nozzle and nmaintain the spray
pattern. The nozzle conprises an inlet defining at |east one inlet
conduit, and an outlet in fluid conmunication with the inlet, the
outl et defining an exterior surface and two wall nenbers formng a
singl e continuous boss around a central axis of the outlet. The
continuous boss defining a plurality of outlet apertures having a

|l ength (Li) and a dianeter (D) angularly spaced rel v

other about the central axis of the outlet an&'?%’?JE?Na%@%ﬁ%%ﬁggatlon
with the at |east one inlet conduit. Furthernore, the wall nenbers
extend outwardly a length (X) greater than about 1/8 inch relative to
the exterior surface and L/Dis at |east about 1/2. 5 MEl 7138630v. |
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Att ome Docket No. 97347.00046 PCT Brief Description of the Draw ngs
[00019] FIG 1A is a partial side cutaway view of a prior art nozzle
W t hout bosses indicating the areas prone to erosion. [00020] FIG 1B
is a top perspective view of the nozzle of FIG 1A [00021] FIG 2A
is a top/side perspective view of a prior art nozzle skewed boss
pattern. [00022] FIG 28 is a top view of the nozzle of FIG 2A
[00023] FIG 2Cis a side view of the nozzle of FIG 2A [00024] FIG
3Ais a partial top view of a prior art nozzle having a "cats eye"
boss. configuration. [00025] FIG 3B is a partial side cutaway view of
nozzle of FIG 3A taken along line A-A. [00026] FIG 4A is a top view

of a prior art nozzle showing an alternative "cats_eye" boss
Cco nf i g ur at i on. Attomey Packet No. §7347.00046 PCT

Brief Description of the Drawings

[00019] FIG. 1A is a partial side cutaway view of a prior art nozzle without bosses indicating

the areas prone to erosion.
[00620] FIG. 1B is a top perspective view of the nozzle of FIG. 1A.
[00021] FIG. 2A is a top/side perspective view of a prior art nozzle skewed boss pattem.
[006022] FIG. 2B is a top view of the nozzle of FIG. 2A.
[00023] FIG. 2C is a side view of the nozzle of FIG. 2A.

[000624] FIG. 3A is a partial top view of a prior art nozzle having a “cats eye” boss

configuration.

j00025} FIG. 3B is a partial side cutaway view of nozzle of FIG. 3A taken along line A-A.

[00026]  FIG. 4A is a top view of a prior art nozzle showing an alternative “cats eye” boss

configuration.
[00027] FIG. 4B is a partial side cut away view of nozzle of FIG. 3A taken along line B-B.
[00028] FIG. 5A is a top/side perspective view of a nozzle of the present invention,
[00029] FIG. 5B is a top view of the nozzle of FIG. 5A.
[60030] FIG. 5C is a side view of the nozzle of FIG. 5A.

[00031] FIG. 6A is a partial side cutaway view of an embodiment of the nozzle of the present

invention.

[00032] FIG. 6B is a top view of the nozzle of FIG. 6A.

MEI1 7138630v.1



[00027] FIG 4B is a partial side cut away view of nozzle of FIG 3A
taken along line B-B. [00028] FIG 5A is a top/side perspective view
of a nozzle of the present invention. [00029] FIG 5B is a top view
of the nozzle of FIG 5A [00030] FIG 5Cis a side view of the
nozzle of FIG 5A. [00031] FIG 6Ais a partial side cutaway view of
an enbodi ment of the nozzle of the present invention. [00032] FIG 6B
Is atop view of the nozzle of FIG 6A 7 MB' 71313630v.1

Attone, .ilocket No. 97347.00046 PCT 1000331 FIG 7 is a partial side
cut away view of an enbodi nent of the nozzle of the present invention,
[00034] FIG 8A is a partial side cutaway view of an enbodi nent of

the nozzle of the present invention. .
. Attorne, Docket No. 9734700046 PCT

[00033] FIG. 7 is a partial side cutaway view of an embodiment of the nozzle of the present

invention,

[00034] FIG. 8A is a partial side cutaway view of an embodiment of the nozzle of the present

invention.
[00035] FIG. 8B is a top view of the nozzle of FIG. 8A.,

[00036] FIG. 9A is a partial side cutaway view of an embodiment of the nozzle of the present

invention.
{ [00037] FIG. 9B is a top view of the nozzle of FIG. 9A.

[00038]  FIG. 10 is a partial side cutaway view of an embodiment of a boss of the present

invention.

Detailed Description of the Invention

[00039] In FIGS. 5-7 and 10 a first embodiment of a nozzle of the present invention is
indicated generally by the reference numeral 10. The nozzle 10 is for discharging at least
one fluid in a spray pattem into a fluid stream in a vessel (not shown) and alters the flow
patterns of the fluid stream in the vicinity of the nozzle to inhibit erosion of the nozzle and
maintain the spray pattern. In one embodiment of the present invention, the nozzle
discharges an atomized mixture of a first and second fluid. In ore examnple thereof, the first
fluid is oil, the second fluid is gas or steam, and the vessel is a catalytic cracking vessel.
However, as may be recognized by those of ordinary skill in the pertinent art based on the
teachings herein, the nozzles of the present invention are equally usable with any of
numerous different types of fluids in connection with any of numerous different types of

applications that are currently known, or that later become known.

[00040] The nozzle 10 comprises an inlet portion 12 defining at least one inlet conduit 14 for
receiving at least one fluid and, in one embodiment, first and second fluids. An outlet
portion 16 of the nozzle defines an exterior surface 18 and a plurality of apertures 22
extending through the exterior surface 18 in fluid communication with the inlet portion 12

and angularly spaced relative to each other about a central axis 24 of the outlet portion 16.
8
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[00035] FIG 8B is a top view of the nozzle of FIG 8A. [00036] FIG
9A is a partial side cutaway view of an enbodi nent of the nozzle of
the present invention. 1000371 FIG 9B is a top view of the nozzle of
FIG 9A [000381 FIG 10 is a partial side cutaway view of an

enbodi nent of a boss of the present invention. Detail ed Description
of the Invention [00039] In FIGS. 5-7 and 10 a first enbodi nent of a
nozzle of the present invention is indicated generally by the

ref erence nuneral 10. The nozzle 10 is for discharging at |east one
fluid in a spray pattern into a fluid streamin a vessel (not shown)
and alters the flow patterns of the fluid streamin the vicinity of
the nozzle to inhibit erosion of the nozzle and maintain_ the Spr.a
pattern. In one embodinent of the present invéftToRtRe" 7%} &"

di scharges an atom zed m xture of a first and second fluid. In one
exanpl e ther egfner, ﬂl@@xﬂ@tipb@tm fnblbticeh i1Ga1B df bosked 86 & @abdarkishghlailgspgrs Or

steam and t h af)wee(? Flac other ]ab tC a:[a:‘a‘s gf‘he%&tﬁa{ %Jﬂb@% dc\!ﬁls.ssagluuﬂc Weef& as may

be recognlzef tine art based
on the teach iﬂwg@roh@rtéqt hin ﬁ‘*ﬁeﬂoﬁ@ﬁ%é@ B ﬂteﬁ@ea@ﬁoe%@ht copdy éwtap B!l e
equal Iy usab E}@en\ﬂnﬁ Rarpaoy InQ:fne Wﬁﬁu&h@kiﬁm}ﬂd&ﬁﬁﬂmgtﬁ}é@ gsex@hdsfohtndly ai N

connecti on erent ons t hat
are current Y\@}a a%%eatcrtha o,Elt i t%rel ’é’%‘é’%ﬁ" té’rﬁ)}rsurfgcraéggﬁgiwca%{]aje nozz| e
10 conpri ses tkmlmqssrﬂfeltomrﬁgm 436 mh d@micmmﬂge Gppsed ISatapordndtell wlindgephdui t

14 for recei yj she Ald the@ad aﬁéﬂlﬁesfal-el‘ib;dm@ﬁh@aly dirBul BNE sHRHB 6€kong Howevkd, r St and

second fluid n ou he nozz | e defl terlor
SorTace 16 aniamepivases SloplSiahys HeatndG-RR0R o Al Rio AL Al

ext eri or sur fateekecdr®: Knpwif 4amb@bn@wmmﬂ1@a@@@ﬁn&/ﬁ0rﬂﬁhet5h@t4nﬁﬁ@?e &etion 12
and Engm arl ﬁv%&?@geﬁﬁgﬁtah‘i &xﬁna%%?luﬂ&dﬂﬁdbss@bﬁ}kﬂg a3ecBRIMF Alletaxi s 24

of the outlet portion 1
ape?ture can be employed as s own m]ﬁég %R\% To ensure that the direction of the spray

is along the axis of the aperture 22, the exit plave of the spray from each individual boss 26 is

approximately perpendicular to the axis of the aperture 22 associated with the boss.

[00041]  As shown in FIG. 6A-B, 7 and 10, each outlet aperture 28 of sach boss 26 has a
length (L) and a diameter (D). In order to maintain a consistent and accurate spray pattemn as
the nozzle erodes in FCC applications or the like, the L/D ratio is maintained at at least about
1/2, which is made possible by the addition of the boss 26 material in comparison to
traditional nozzles without bosses. The additional material added by the bosses 26 allows
more erosion to take place before the length of the outlet aperture L becomes too short,
which in turp reduces the L/D ratio to less than about 1/2 causing the desired flat fan spray to
become ill defined; as erosion continues further, an undesirable narrow cone spray pattemn

emerges, which negatively impacts the efficiency of the FCC or RCC processes or the like.

[00042]  The outlet portion 16 and bosses 26 can be integrated as a single piece as shown in
FIGS. 6A-B or, in an alternative embodiment (FIG. 7), the bosses 26 can be separate articles
fitted into the apertures 22 of the outlet portion 16 and welded and/or mechanically fastened
in place or held in place by any other suitable fastening method that is currently known or
that later becomes known, so long as the bosses are held firmly in place. The latter
embodiment offers the benefit that individual bosses 26 can be changed without having to
replace the entire outlet portion 16 of the nozzle and, the bosses 26 can be made from a

material that differs from the nozzle outlet 16.

9
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Attorne,. Docket No. 97347.00046 PCT Further, the outlet portion
includes a plurality of bosses 26 or protuberances angularly spaced
relative to each other about an axis of the outlet. Each boss defines
an outlet aperture 28 therethrough that is in fluid comrmunication
with the at | east one inlet conduit and an axially extending wall 30.
In one enbodi nent, the axially extending wall 30 extends outwardly a
| engt.h (X) greater than about 1/8 inch relative to the exterior
surface 18 and has a wall thickness of about Smmor 3/16 inch.
Typically, the bosses 26 are approximately cylindrical in shape and
the outlet apertures are approximately circular. It should be noted,
however, that numerous boss 26 and outl et aperture 28 confiqurations
that are currently known or that |ater become*Hovi* el BEBHEFoyed
wi t hout departing fromthe spirit and scope of the invention; for
exanpl e, an approximately cylindrical boss defining a rectangul ar
outl et aperture can be enployed as shown in FIGS. 9A-B. To ensure

that the di obgaSt I ?ﬂa et Lﬂlﬁurgﬁ&%éfel‘aﬁly%gﬁgg&@Qo A%k §sn95ftan¥1fhl RRAIbiby € 22,
the exit plane of %/ fomea

appr oxi mat el Eaﬂﬁféfnﬁéﬁ’?ﬂjﬂcﬁl‘”& the Gacpies © g%ssp Pt %3%3%283 ﬁﬁﬁa@@om at ed
W th the boseifiddOBiaeFhh Spsy Medagisant peckdf@hich A-aijgned tcakhdAﬁmpeee’étbh out | et

aperture 28 gl £ach 3058 iA8NA eyl GOdLLl) AMlochn & GHBL &IpakbD) - 11

order to mmi consi and’ accur at e géﬁ %ﬁ (Pattern as the
nozzl e er odeglePrFF"F@@c‘%Ftﬁﬁi f”c?é‘tofdéﬁ“?%w@‘rﬂ“itﬁaémﬁslg cPfreeng®efatio i s
mai nt ai ned akppkimkRRIl ofthAbiy akds 2 thavhuile hpeitares PR de dposd idvkd alpyzet e

addi tion of |8 RASSidOnIALE! bAlordihe GRS PR dr hBfsl @Rl n022! €5

wi t hout boss ditiona by t bosses 26_al | ows
nor e er osi onfleids it aseey prigediopie Syadirgctien Q‘”@ﬁé}l"ﬁm% pdae R PSS EPEt ure L
becohes t oo &bﬂdthﬂu“/ﬁbﬁ.ﬁb dxﬁndirlgﬁrnthd? Bairesion dfehelsprEy pagdrh. On bdditlhg$® t han

about 1/2 caye) nq 41, S6s).r 6. bb Al dARSREAY dQufiPOO Tkl ndlSld ned:

as erosion continges desira narfow cone spray
pattern emer g@gurﬂs\%P@nerﬁetjaiﬁ$WéF‘$beﬁﬁﬁ%(é¥‘sfaﬁsﬁ’éY e epdieyedt Ttthe FCC
or RCC process@stifly dched \L.rﬂtﬂizﬁi pEala@&Q,ﬂt?cﬂ.atMut@&ﬂgleeilaupﬂbhw&ﬁbaﬂaﬁmaﬂhh

bosses 26 can be .inte si.n - n FIGS. GA-B
o T h an st Deith s P SRE s e By é“h%%ﬁ%?‘sf TSI T e
separ at e art emkoginafelytittetkcl the eentid] exisqs e endsardre B ohthe pHiat 8P et porti on

16 and wel ded and/or nechanically fastened in place or held in place
by any ot hgiosli Tadxoezld Hstrehai cagprivestaoxng dhabei gotgkpwmEnflhiy known or

that later b @Mﬁa&ﬁﬂ Qéween 8@ uﬁe@?@(xoﬁ?Z IR @e Qﬁlﬁ%ﬁwﬁﬁ@foﬂ&&ﬁg fhb Eeday 10

pl ace. The | atter enbodi nent of q}gmg f cla gl V|1dual
bosses 26 cafmef@i éW&FPgé’HO%f‘F‘PRglﬁemhtHW‘ﬁﬁgf EH %& ‘i“ﬁ’ §t7% e outl et
portion 16 oOfortidnd 6 imEsliaelyansdieat bishebodsget?d 22an be nade from a
material that differs fromthe nozzle outlet 16. 9 ME! 7138630v. 1

Attont, Dogdoeds NQnonQZﬁ%BmQQ@ﬂ@noBﬂEr 108 3 furflaconptisksat leap@e vae @st 22
preferably are c red Lo form Y £ a0 SR
battern i b adEsPUReEbien b ma Sdpd bR ot gl bt R

5, 553, 783 andel@ys9 2: dapatedseis bf tiplpippien meF‘%i’t"mFaﬁDfSﬁPéS‘}e fist294 geond gng
eag h of hvml g mmu%assatig@@&qﬂlgg Anhi@ar ASS, |agmem$g‘ at felba JEtES €fvn apemie fhtah ON
and is hereby ex es ncor e refere ety as
part of the 6?Pé‘§‘§?ﬁe ’éﬁ O"sfbof’eere%méegeéorgcffnc gﬁl?ehdr{aﬁA S’?%‘?(?Hd%gs of

t he foregoi ngnqamamsubsfappﬂmmhm [Tye frentiytontempleted wipsandle BNy R

out lhet aﬁert la'rfc@x%cln%%g e sudh VRS i @ nbRMPIT the Bredeal iGRition El-re st(oﬁtﬁ)lntﬁel’lown)
within the vessel for atom zing an o irst
and second fICEfFIB‘s"IYFaﬁSIgéleiIfﬁe&’;?l ‘g?‘iraé%ﬁy 9 %Wﬁg‘g’@am P} uc ?C{I)%énggarc’%ss
the target, anddtfhes 4saysgetally onweilinbe amaslézbtwaallmem‘@dobm Ttnﬁhlsn a pl ane
extending in ehpc%uﬁehptygclgl'oﬁﬁgép‘pﬁﬁmgttﬂy Ee@@c&ﬂfaﬁ%ﬁ%ﬁb@&ﬂobehﬂo@@ﬂ“ tion,
the flow axis of each outlet aperture 22 is directed to intersect the
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[ 000451 I n one enbodi nent, the nozzle 10 preferably further conprises
at | east one vane (not shown) |ocated between the m xi ng chanber and
inlet portion 12, and extending transversely relative to an el ongated
axis of the inlet portion for receiving a portion of the first and
second fluids and creating a swirling annular flow, and defining at

| east a portion of an aperture in an approximately central portion
thereof for receiving a portion of the first and second fluids and
creating a substantially axial flow The currently-contenpl ated vanes
and the manner of incorporating each such vane in the nozzles of the
present invention are shown in the conmonly- a55|gned patents

i ncor porated by reference above. In one such enb each

defines a substantially convex |obe and a subéFﬁﬁTFﬁﬂpﬁg@gﬁ@ﬁvgrlobe
In this enbodi ment, each | obe is approximtely sem -circular, and the
convex | obe ﬁpiudma@aaﬁe@lmmca@ve b3 G63Qabl, the AtzHlOfonRYses 190 Goed, widoein |
97347. 00046 P mre v

the nozzle cBfprf eé‘gemf%ansverse ou%%ggn%%g%%g%?l@a\gﬁaémgg? ends atfofoREAR Y

t ransver sel yintetwonigg k2. a*smééﬁé?ei!‘iewh%‘mﬁésb Astopzgiempy W‘Seé‘lsl’fwe&lbﬂpor tion
of the inlet (nqu,li&v}nP!ﬂatilawal@&X@ﬂS ﬁa'tﬁe&lirébﬂ&ﬂﬁkﬁﬂh@nl&ﬂ]ﬁm\iﬂﬂﬁﬁﬁﬂw otlde nozzl e

TRy COonpr | Seg%@%é%ﬁng%scrgbg? {nnhe co mnYm %SI%I}EC? tategteincctrporate\é b?r )%%egeﬂgs in the

direction fr R
further descsabiokred in the commonl y- aSSI gned patents incor por at ed by
ref erence above. [00046] The nozzle 10 is particularly suitable for
use as a f pesksdi Tharokdt 101s ganicfldrlyisdiabledr cabtsal et distribwiadkiurigedirriatytc
("PCO)Y) - AN AGHHGRHTEEYY e ORYATEARRIch ik  REEY) chueeg ROCU

typically conver erial’s consisting essentiall é) g eumtype
hydr pcar bons bl Ferematrighy Fepsigtios FPB‘F"H%WOW“%\“HT 4 r?%%fi@l’” Fu#Fe and
normal press uquei, at frmdl eCaiighedenmpaiamrel agd nornpdl prosure, onre@yoleq:nmd@b gimpglyor or
other 1iqui d ap O%LC% ﬁB{nr &%&@1@%5 ftgfs oﬁﬂ%ﬁl\ﬁg&% eHEJ Iﬁcﬁéél.llﬁrwcl@ﬁﬂ 190 thl!:pV\er

than that of % % by- pr.oduct, nor ly
gaseous hydr @éta’ﬁ%?%fge% tESiﬁ‘G‘é’i“%‘l Grofust nopmaly gasseys tydrogartaps 8t : a) at
t enper at ur es cdnferfonGaGSicallf canl2@ui: 500 degrees Fahrenheit; and b) with a
solid catalyst present in the reaction zone for the specific pur pose

of effecting or i fa!tuﬁlﬂ&h%ﬁeh&smaﬁaﬂsme@@amﬂ@h@@mt here is
produced a resul

character.. of
reaction di ffereﬁi)( “thaﬂ’héé?“llﬁ f R o ??é (T "gforglaepemgc ufp%%en% t h
resul t which woul d efetiproifioadngine kactitnend wirreebys there tS|PWé“°Ftﬁhftreﬁl“ltaif§ under

condi tions ot herw $gidt f&aS@TEpRML: of Pedi BEreRABGITERNQS o GG CAL Al ySt .

determinable degree from the result which would be produced with the same

starting materials under conditions otherwise the same but in the absence of such

catalyst.

[00047]  Also typically in such units (1) the conversion and catalyst regeneration proceed in
separate zones with transfer of catalyst between zones, (2) the catalyst is maintained in the
reaction zone in the form of a fluid mass made up of finely divided sclid catalyst dispersed in
the hydrocarbon vapors undergoing conversion, and (3) the average residence time ofthe
catalyst in the reaction zone is greater than the average residence time of the hydrocarbon

vapors in the reaction zone.

[00048] In FIGS. 8A-8B, another embodiment of a nozzle of the present invention is indicated
generally by the reference number 110, The nozzle 110 is similar in certain respects to the
nozzle 10 described above with reference to FIGS. 5-7 and 10, and therefore like reference

11
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[00047] Also typically in such units (1) the conversion and catal yst
regeneration proceed in separate zones with transfer of catalyst

bet ween zones, (2) the catalyst is maintained in the reaction zone in
the formof a fluid mass nmade up of finely divided solid catal yst

di spersed in the hydrocarbon vapors undergoi ng conversion, and (3)
the average residence tinme of the catalyst in the reaction zone is
great.er than the average residence tinme of the hydrocarbon vapors in
the reaction zone. [00048] In FIGS. 8A-8B, another enbodi ment of a
nozzle of the present invention is indicated generally by the
reference nunber 110. The nozzle 110 is simlar in certain respects
to the nozzle 10 descri bed above with reference to and 10,
and therefore like reference 11 MEl 7138630v. ﬁmmﬂﬁFﬁﬁﬁé9nfﬂ%ﬁ£Fr
97347.00046 PCT nunerals preceded by the nuneral "1" are used to

i ndi cate |i k@m@l.RpREdIE byl;iielﬁemérmm NezEdi il@satellitecltea®] Bikelildhokae 10,

provi ded for dIS h i 0 spr ay

into a vessel’ ﬁ%? ﬁg %S ‘g'}deé Efﬁélscg %%ngs(% f%gecmkdlcﬂ u esagfatﬁ&z%t g]g} 'ﬁg and

an out| et 11@538“(#1@ showr). dhe nozzle ¥10 inchides andielpt 1hdand amouglsét &¢- i e owlefrliace 118

gnd t \1\26r alhsﬁﬁlhe\f\@éfheslah KQerBESHRRE $18kabwo 1B ﬁ;dllaike REfRREsQ 3@|1mm1¢rawo $ rs]
0ss that_surro centr ut,l et . e

conti nuous bd¥E" ”f% ? %6%2;%5 LouH utrﬁ%l eg{l XIST!I 24 ot ofltngl lgr herccénstm'%gsz

t hr ough whi cbest 136 defines agdvsalitycofi el apdriggres gzz diraehigiabs at haSEIODP A4 sspr ay

pattern suc hdl?f:ﬁaréea% Jﬂaaépmwama@.ﬁcaxs M&ﬁﬁ@@g&@m db@ﬂbsamve Thdhe
rai sed wal | about 1/8

inch rel ati v@“‘%%owaﬁﬁ% %’QP&%@ %EB‘Ff 35}3‘3 ftéea ' g‘fu%ﬁgmc rfla i °f Each
out | et aper t extegnalragaca 118 the hutlel L)l .clfvch il pmsttere has Blengfluh andigigmeter(B) |/ D

ratio i's mai QhphRed LA radd is h@iﬁéﬁxed@bﬁ%st édo% 112Q0 RBhtaih S Thideh@ of i BGY I LY

of the spray pattern for an. elo e nozzle 110
erodes, rel aniﬂ?}'étf @%Wﬁﬁ?dpérr‘%daﬁtgg Zg ]CI§ B@’d?l%ivf%ﬁgor&ﬁéoztﬂo t he added
boss mat er i atonfighimtisns@ndzo the pdsiad bosssmauairlt Thiensbodipeny sebritulalnuefbhi cat i ons
requiring | a&%ﬁéau&tg é&iﬁﬁﬁ%@&%&%@ﬁmﬂm}a@m iddv B4k cROS SRS GAMI d
interfere with each other. [00049] One advantage of the nozzles 10,
110 is that FFEHSHcl usion of angularly spaced bosses 26 nodifies
catal yst flow patterns in the FCC vessel in the vicinity of the

nozzl e and(Of#Rles Onvadyintest & dhs npreishE: 118 isthahthp iyplesiop of Wéuiﬁ@g%?ﬁd\i’éSS@f fects
of erosion t ﬂ@ﬁodﬁﬁ@é&[ﬂyhﬁﬂcﬁ@@teﬁﬁ eﬁmem ink theevidinity 6f thd dvediestny makes

| nereasi g ! heauRghte o éagg%é{me REOGELER ool nqgﬂg%{;s R0 heRlP ATt

spray nozzl es. & N6zz1 at the
boss conf i guthaiikeotiershy m@teaﬂurséheawqw tiferrfivie 1oralys inromprrigt tprior &B1Y about
172, which i HozEle%&helr BWantich ef tRwZdl R 14, 010tion4d s hat@agddtien adindigast one

f l Ui d I h a ConSi St]g xéoI'at%asta Ou‘ﬁééﬁﬁ%htl? Ir';ll Elll].r()]{ls thé &%zlgﬂ)tté‘h ycﬁgr%e%c f l UI d

streamin t hBWEEs AN ext e as erosion o
Yet anot her atdepstnesflyis inf canpigentipat preay partepngnte Waﬁafaéwt HAMASEPAIY a f1 at

gpr aK pat Ej e ][ Qossel ﬂaﬁanF%d&lﬂﬁs%ﬁ 2DEGRABE BT £ adthbd a@‘#a.ﬁtﬁﬁe,ofﬂxs ndzhieicfit ui d

i scharged fromt enozzelnte cat al ys

consi stent niA élmamgﬁnlglaﬂﬁtﬁ%rf'w &ng;gmcess%co esem?i%zﬁzi EE a%m 110 is
t he bosses cdischiygeddiomdhetngzaegneractd withithe CetﬁYStlkné@E? C@Tfsts‘teﬁéﬂaﬁeats'ﬂﬂ an or
ng't Ly '83 f%ﬁx@rafi\\/é%ﬂﬁéhdf&@n&!z@ Toad1b & uRfbosds cAn@d Gded @aontol thé thm-.ﬁu{j ded
y the additio e oduced is
nar r ower andﬂ’ﬁgf PT’ET%‘P‘IQI’I% aper f'ttéﬂ’f)&’g?)réﬁéaﬁ&ﬁ agcf’%ﬁ%m‘”dc%‘é{g be used
to nmake the #ddijon bfale bosseaRELl2s, twtsprethictiss pradvcddaﬂan@‘aﬂg@dlbnﬁeaﬂpﬁli@@h@r RCC

process becaysg. i tanCHSdhRsic, bREd 8 nhkeQRifR] ASihinteRRRR s ah BviiRzCmALAr | y

i nst ant aneous,
FCC or RCC process because it ensures that ofl/catalyst contact is more nearly instantaneous.

[00050] As may be recognized by those of ordinary skill in the pertinent art based on the
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[ 00050] As nmay be recogni zed by those of ordinary skill in the
pertinent art based on the 12 MEl 7138630v.| Attorney Docket No.
97347. 00046 PCT teachings herein, numerous changes and nodifications
may be nmade to the above-descri bed and ot her enbodi nents of the
nozzl es of the present invention wthout departing fromthe spirit
and scope of the invention as defined in the appended clains. For
Exanpl e, the nozzl e bosses and outl et apertures can and take on
nuner ous shapes and configurations that are currently known or that

| ater become known. Furthernore, the orientation of the bosses and
outl et apertures with respect to the central axis of the outlet can
be altered. Still further, any of nunmerous different materi al

outl et aperture configurations, spray pattern %ﬁ%ﬁ?@ﬂ?%&?ﬁh@M6ﬁFX|ng
chanbers, m xing structures and/or atomi zers, that are currently
known, or t hadacHims keieil) @@eems Hagédand m&;{ﬁ&@meﬂw YRk th the hd@e-dbatEibdaUS
nozzl es of t g?d Me@éﬁa&fnlmgy S nHres gh%g e%hﬂlgue tion vnl?hout u%}gagt%:g lggrg the .

descri ptl on current é erre I men en 1 n an
i |l ustrative, SPEHSOISPRSSE °tn66na°r4 2 ﬁqﬁpqdnlgmg@n@éed c@snswéar Erarme denozile

CLAI M5 bosses and outlet apertures can and take on numerous shapes and configurations that are
carrently known or that later become known. Furthermore, the orientation of the bosses and
outlet apertures with respect to the central axis of the outlet can be altered. Still further, any
of numerous different materials, outlet aperture configurations, spray pattern configurations,
mixing chambers, mixing structures and/or atomizers, that are currently known, or that later
become known, may be employed in the various nozzles of the present invention.

( Accordingly, this detailed description of currently preferred embodiments is to be taken in an

illustrative, as opposed to a limiting sense.
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1. A spray nozzle for discharging at |east one fluid in a spray
pattern into a fluid streamin a vessel, wherein the nozzle alters
the flow patterns of the fluid streamin the vicinity of the nozzle
to inhibit erosion of the nozzle and maintain the spray pattern, the
nozzl e conprising: an inlet defining at |east one inlet conduit; and
an outlet in fluid communication with the inlet, the outlet defining
an exterior surface and a plurality of bosses angul arly spaced
relative to each other about an axi@4M¥he outlet, each boss
defining an outlet aperture in fluid conmunication with the at |east
one inlet conduij sbﬂa\ri/i mgzie befeiiirdihy afdstaondi fAi@iea spfly paRemaRto a fluid
axially extending wall, wherein the axially extending wall extends, .
out war 8FSpain aYR§edh Yhoreigrtbanperzle digrs the Slaw perigros of her Brid siream {ngthe picinity
exteri Ak D I 2o . 0

def i ned. Flﬁeu%f)%{?ﬁf%q‘%\ik‘g?é‘?ﬁ”fhg FORLAL U hhifiein fho spray pafflOBE] fodih
secondcdthprishg:and each outlet aperture defines a flow axis for
directing a nﬂ¢t§pﬁ.of Hhe first an ec%nd fluids in an atom zed
spray t hr oufh™tHhaetrs &t  BhRAT HECTI 8 i recti on of the respective
flow axis. an outlet influidchBmuhRats wieh thaefled, heGuBiktdeZining¥@refiefior surface and
approximately all of the flow axes of the outlet apertures are

di r ect a@lw@itaphbessesangalerlyppaspd relafive e sacg othes pboit gRiasis f the pytlet, each boss

direct hé‘ﬁhi@gaﬁf% Sk SpBurk B fild SmBRlo 6 Meh feU qiéasﬂ't FnefinRPE&YuRAaV Bz

flowing in ow direction across the target, and the target is
subst akfenigtl (Ly ahde adieed:toni(Dhiand an piale exssidergiivald, Wirereih ghef dxaall yoixtandingorall
of the spray pattern 4. nozzl| .defined in claiml
wher of AR ERe AfFarR et a0 g e PR EES AR R e deS e Qhotirtasy g
inch. L/Dis atIdast botozzl e as defined in claim3, wherein the vessel is
at |l east one of a catalytic cracking vessel and a reduced crude
conversion vessel, the first fluid is a liquid, and the second fluid
IS a gas. 38team nozzle as definfd iRzHi@ Bswhketinnde inlbt cdcaives 4,frftufliilemd a
conprising,a mxinp hanber in flyid

pr sécogd ftlud, )’cgllld egacﬁ outlet apell‘ture de IIIleS a flow axis for directing a mixture of the first and

second fluids in an atomized spray through the outlet aperture in the direction of the respective

flow axis.

3. A nozzle as defined in claim 2, wherein approximately all of the flow axes of the
outlet apertures are directed toward a target within the vessel for atomizing and directing a
mixture of the first and second fluids in a spray pattern flowing in a flow direction across the
target, and the target is substantially located within a plane extending in the flow direction of the

spray pattern.

4, A nozzle as defined in claim 1, wherein the axially extending wall has a wall

thickness of about 3/16 inch.

5. A nozzle as defined in claim 3, wherein the vessel is at least one of a catalytic
cracking vessel and a reduced crude conversion vessel, the first fluid is a liquid, and the second

fluid is a gas.
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conmuni cation between the inlet and the outlet for mxing first and
second fluids therein. 8. A nozzle as defined in claim7,
further conprising at | east one vane | ocated between the m xing
chanber and inlet, and extending transversely relative to an

el ongated axis of the inlet for receiving a portion of the first and
second fluids and creating a swirling annular flow, and defining at

| east a portion of an aperture in an approxinmately central porti.on

t her eof for®receh BPFRF 3 dsdped Brrldm 3 Racre Ge g dluidis oHane M sgeondrftyid is

creatigg.,@ substantially axial flow 9. A spray nozzle for
di scharging at least one fluid in a spray pattern into a fluid stream
in a vessel, wherein the nozzle alters the flow patterns of the fluid

streamin tye VigiRkhy 0fdelii RHOZZIE 1! Qi bhhprighO s PR cHaiB e 87 BhR
and maintain the spray pattern, the nozzle conprising: an inlet

def i ni engnratnitasimotbeoyeen ihel ivket aulibepetet for mixingdirgangd eecohd flpidg ihgrein.
comuni cation with the inlet, the outlet defining an exterior surface
and a plurality of apertures angularly spaced relative to each other
about an ax3§.s ofAtneezlouas| definediil claim 7, fyrthéruecanirisingodt lsas onaeibe decated

each bﬁ)&%eema trﬁg%i?(ifnigt(lﬁl%%ggl\j atnaiilq}ee aE? E)@t%ﬁ&illvﬁrax?ﬁ%g{s&yrr?]a dtoda%f élgﬂ 63305
out | et apef&ure MBI A COomune CaT Fon Wt g at Teast ‘one it et
condui ¢f thawlagfoardceingighn pdrjiomnfithe fitsteume tsecont Duidsnuhdaneadixg alskyrling annular

extendin I wherein the axially extendi ng wall extends outwardl
2 1 englfM (3 J@ﬁ@&sa ISEH ORISR 21 PROTAE It APRYYFERIEIS CEHER BRTP fgFeot Tor

sur f acc@0f g lalgdriich dFlthd £:364ndaRAIN fidh-and creating 4 QubstntiBZxeal ASwdef i ned
inclaim9, wherein the inlet receives a flré% fluid and a second

fluid, and each outlet aperture defines a flow axis for directing a
m xture of §he fArgtayand.icas0ddcHaldthdat icBstahe FhRdiz _@@pﬁ?ﬁﬁﬁe&hﬁ@uﬂ Iruid
the outlet aperture in the direction of the respective flow axis. |
11. A sisam @ saeesgdf wirseinithe eozlenltes, thollewenaticrap of i fhad elrgprmin the vicimey
f1ow aéieﬁ'reo;loézﬁ:e (Ui ARG gf Sire ?15&19 L h&GhfalONRY ey LARGRT ¥ hoU
t he vessel ftor atom zing and direc Ing a
comprising:
an inlet defining at least one inlet conduit;
an outlet in fluid communication with the inlet, the outlet defining an exterior surface and
a plurality of apertures angularly spaced relative to each other about an axis of the outlet; and
a plurality of boss members, each boss member fitted within a respective aperture and
defining an outlet aperture in fluid communication with the at least one inlet conduit having a
length (L) and a diameter (D) and an axially extending wall, wherein the axially extending wall
extends outwardly a length (X) greater than about 1/8 inch relative to the exterior surface and

L/D is at least about 1/2.

10. A nozzle as defined in claim 9, wherein the inlet receives a first fluid and a
second fluid, and each outlet aperture defines a flow axis for directing a mixture of the first and
second fluids in an atomized spray through the outlet aperture in the direction of the respective

flow axis.

11. A nozzle as defined in claim 10, wherein approximately all of the flow axes of the

outlet apertures are directed toward a target within the vessel for atomizing and directing a

15



m xture of the first and second fluids in a spray pattern flowng in
a flowdirection across the target, and the target is substantially

| ocated within a plane extending in the flow direction of the spray
pattern. 12. A spray nozzle as defined in claim9, wherein the
axially extending wall has a wall thickness of about 3/16 inch.

13. A nozzle as defined in claim11l, wherein the vessel is at |east
one of a cat %tlc crgckln vessel and a redyced crude conversion

vessel MIFRE 9F the firgtjagd gegoad fludsqg asprampeticRb lewrgan o flow diegion agaass the

14. A pRgA! £daske Q@get B%Qbét&tﬁllﬁ'id@atjeémﬁ’{ﬂ% ﬁ!aﬂe e)hsnd ﬁgri%tthé hb‘\kf‘iiln’eétao‘ﬁ'dfthe
and the Second fluid is steam nozzl e as defined I n

cl ai m spray pattcver conpri sing a m xi ng chanber in fluid comrunication
between the inlet and the outlet for mxing first and second fl uids

t herein. 16. A nozzle as defined in claim15, further
conprising & | eAsraynezelgris defoed edclben Rewhereinethaiaxialy estvading rwadlniths a

i nlet, pﬁpaékgﬂﬂﬁﬁghﬁ#ﬁ§§ﬁﬁrsely relative to an el ongated axis of

the inl'e receiving a portion of the first and second fluids and
creating a swirling annular flow, and defining at |east a portlon of

an apertur e%é n ap FPAL QK 'd e%l A cga?@t 1r1a|wh81%{nt i QJEESQPIS a?fleafsto nel § zll?tﬂ:

a portion o the first an and creati ng St Ant

axi al ttaoking vessel andh?rﬁdikeﬂ@ﬂzibeoﬁ*&rﬁef de the fedtefluid 9; a Mth&dl eintl tl@a’ﬁbhond
boss n%ﬁé is held into place within the respective aperture by
meldigg 8f%hi cal fastening or any conbination thereof. 18.
A nozzle as defined in claim9, wherein at |east one of t he boss

nenbers is de from.a Hal t ha fers t

metort oS TRYC AGTIR TG00 R soe 13 ot gt T as O e gepomd fuid
fluid igxt@anspray pattern into a fluid streamin a vessel conprising:
first means for receiving the at |east one fl uid;

15. A nozzle as defined in claim 9, further comprising a mixing chamber in fluid

communication between the inlet and the outlet for mixing first and second fluids therein.

16. A nozzle as defined in claim 15, further comprising at least one vane located
between the mixing chamber and inlet, and extending transversely relative to an elongated axis
of the inlet for receiving a portion of the first and second fluids and creating a swirling annular
flow, and defining at least a portion of an aperture in an approximately central portion thereof for

receiving a portion of the first and second fluids and creating a substantially axial flow.

17. A nozzle as defined in claim 9, wherein each boss member is held into place

within the respective aperture by welding, mechanical fastening or any combination thereof.

18. A nozzle as defined in claim 9, wherein at least one of the boss members is made

from a material that differs from the outlet material.

19. A spray nozzle for discharging at least one fluid in a spray pattern into a fluid
stream in a vessel comprising:

first means for receiving the at least one fluid;
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second nmeans in fluid comunication with the first neans for emtting
the at least one fluid in a spray pattern therefrom and third
means in fluid communication with at |east one of the first and
second neans for altering flow patterns of the fluid streamin the
vicinity of the nozzle to inhibit erosion of the nozzle and maintain
the spray pattern, wherein the third neans conprises a plurality of
boss nenbers, each boss. nenber fjtteqﬁﬁgthié;zan aperture of said

second nean¥caMymaasi Rt semByRicatonayith the rshmgamidonemuting the @t Jeaghepe

a di anpti@fin & DrafPsticdn 1R¥rdkl ¥ngxt endi ng wal I, wherein the axially
extendi ng wall extends outwardly a length (X) greater than about 1/8

i nch rel at i third tnecaa ireuidrdopymunigation evidy attlepst gescohdie festraod snchnid|rieans for
at lea . A nozzl e defined in claim19..

aher o Buer R i perms,ofne Sl oAl BERiAROASE BTG I d3sign of e
inl et semttuidd heintaiedel sprajgpitieen, athereishe i@ hbansbomprigest H @lusizpd boss
TS el O Sk e et W S o 5 ) s g i
pl ural plet Bher@dd KhvARES feHER L) hdSANiSnSBEANInARA AR AP Btk AihY wiRAGREkein the
relative to each other about an axis of the outlet” nenber. 21
A et hadalbf extendingarall eendsspyivagrdiyan leagth (89 serater diagtaboviel/§ inphdelspyaipean
by a “8&%1110% st o uld s%bﬁﬁ%éaﬁg%ﬁ@s‘é%ﬁ&'abaﬂcm nhi bi ting erosion of
t he nozzl'e, conpri sing e steps of: provi‘ding a spray nozzle
for discharging at |least one fluid in a spray pattern into the

vessel, whesein r . lej i LNj
bt T enst o) i ARZER RYIGREE i LRDES, SR KR P H ol Sl g hber
out | et deferidpeat least frelinkdt carnbuitdoicatdiang wietdn 1dakteonierflugd, ang ieeskecorddheeans is an

out | et nmber defining an exterior. syrf.ace and a plurality of i
Oher ¢ uP L Biien i Dol ediniaton N il BEE rRBtae Pl etk detpe the
t he ouit@lorFaFR& and IBILARHCHNGiPageltiited IS bdi® 8Bohd bRk MBSI§Shaced relative
providing a plurality of boss nenbers, each boss nenber fitting

wi t hi ntosfapleaiheicatiopiearegréy efifheowlsimgaibEhi ng an outl et aperture in fluid
comuni cation with the at |east one inlet conduit having a length (L)
and a dianmeter (D) and an axially extending wall, wherein the axial

extending wal-| ekmeiend fursiplaing asrrangiiiey o atdeastens luid sprasdut 2 negle
inch rgh@l INR shRarh BB a G¥LE @ intibtlib 2E8sBR It thk Bol e, RbmbAARE uRRAYEL ot/ 2-

providing a spray nozzle for discharging at least one fluid in a spray pattern into the
vessel, wherein the spray nozzle comprises an inlet member defining at least one inlet conduit for
receiving at least one fluid, and an outlet member in fluid communication with the inlet member,
the outlet member defining an exterior surface and a plurality of apertures angularly spaced
relative to each other about an axis of the outlet member;

introducing a fluid stream into the vessel,;

providing a plurality of boss members, each boss member fitting within a respective
aperture and defining an outlet aperture in fluid communication with the at least one inlet conduit
having a length (L) and a diameter (D) and an axially extending wall, wherein the axially
extending wall extends outwardly a length (X) greater than about 1/8 inch relative to the exterior

surface and L/D is at least about 1/2.

22. A method as defined in claim 21, wherein the vessel is at least one of a catalytic

cracking vessel and reduced crude conversion vessel.
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22. A nmethod as defined in claim?2l, wherein the vessel is at |east
one of a catalytic cracking vessel and reduced crude conversion

vessel . 17 23. A nmethod as defined in claim?21, wherein the
fluid streamis a catalyst streamand the at |east one fluid is an
atom zed m xture of oil and steam 24. A spray nozzle for

di scharging at least one fluid in a spray pattern into a fluid stream
in a vessel, wherein the ngzzle alters the flow patterns of the fluid

stream in the vidmathog ascefiped inglaime Ly whergimithe ﬂmérsag%ﬁs aoffatal b sty el
and ”afﬂata?-legsttoﬁgﬂﬁﬁr@i(n %frﬁz‘%ﬁ%mﬁlp@eo%h%teﬁﬁ”p“ sing: an inlet

defining at |east one inlet conduit; and an outlet in fluid
comuni cation with the inlet, the outlet defining an exterior surface

and two wal 44 me f i
cont o o 20r papity Rl 6 iR o Bl MR B0 A3pAN ROt o fluid

of out Bteqan‘apec‘r Yagsdswheaein ﬁ@e aozlzwltem t(ltﬂoafrmttamd iof thet frid $anaingthe azrduyty

spaced atlv o0.each ot her t he c§ ntr. axis of the ou
and 1t i B ESCRaEE B of W aok® B b Bais™ s ale il e hozzte

wher ei sorhjgsingal | nmenbers ext end outmardly a length (X) greater than
about 1/8 inch. relative to the exterior surface and LIDis at | east
about 1/2. aninlet nnghatleast pne iglet eudpivedi n claim 1, wherein each

boss has suff bgiee it fl@ESGHIBhick@nBHINIRIRNeL He Abled &ﬁﬁﬁlg%ﬁ%ﬂkﬂé}l s%rfaeé hdd
a predeterm ned anount of nozzle erosion oOccurs. nozzl e

as def iwredvallmmembgranfarmipg ar wigle chetingauy besscdarpindes camiral rawr @foﬁhe antletatthe
| east QQIR%LMS%SQ ]:ieﬁxngg a%ﬂﬂ%ﬂy(olf)ou 18 ap%ﬁ%eg gawrrfg gqenglthnE angra c%];m%tgre (D)

outle
angularly spaced relative to each other about the central axis of the outlet and in fluid

communication with the at least one inlet conduit, wherein the wall members extend outwardly a
length (X) greater than about 1/8 inch relative to the exterior surface and L/D is at least about
1/2.

25. A nozzle as defined in claim 1, wherein each boss has sufficient material to

maintain L/D at least about 1/2 until a predetermined amount of nozzle erosion occurs.

26. A nozzle as defined in claim 1, wherein the outlet defines an interior and at [east a

portion of the length (L) is located in the interior of the outlet.

27, A nozzle as defined in claim 9, wherein each boss member has sufficient material

to maintain L/D at least about 1/2 until a predetermined amount of nozzle erosion occurs.

28. A nozzle as defined in claim 9, wherein the outlet defines an interior and at least a

portion of the length (L) is located in the interior of the outlet.

20, A nozzle as defined in claim 19, wherein each boss member has sufficient
material to maintain L/D at least about 1/2 until a predetermined amount of nozzle erosion

occurs.
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27. A nozzle as defined in claim9, wherein each boss nenber has
sufficient material to nmaintain LID at | east about 1/2 until a
predet erm ned anount of nozzle erosion occurs. 28. A nozzl e as
defined in claim9, wherein the outlet defines an interior and at

| east a portion of the length (L) is located in the interior of the
outl et. 29. A nozzle as defined in claim19, mherein each boss
menber has sufficient material to maintain_ LID at. | eas t 1/2

until a pretfst ertingade andemreddn i 1Q wepdn g Feletmem er defines a%GnteWr
nozz| eaxﬁksatﬂrﬁgﬂ ;ﬂﬁghérpoicth@lemgt%QL) i@"l@cra?édrlnttﬂ'éeinQHBll StmdmiRer defines an

interior a | east a portion of the length (L) is |located in the
interior of the outlet. 31. A nethod as defined in claim 21,
wherein thesst egf\%eﬂl}fdoa\é'd@ﬁﬂ&i ia Rl Wﬁéﬁ‘eﬂfthnp&%}? of ORI of pHilahi§Tof boss
conpri ses providing each boss nmenber with sufficient material to

mai nt amnmbe@ farther earspriseb putvidingeaghbpss raempbas oo thesuffiarnd marpighto regintain L/D
nozzle |on in claim21,

wher ei i f’ehc’ a Egﬁé"fﬁlgr %redgelﬁlﬁn%dzaméﬁlggg %rllgo%%e%§?sgoﬁ]l41c§§r gconpr i ses the

out | et nenber defining an interior, and the step of providing a
plurality of, bos [S r r r V.

portion of § e I%nnﬁﬁb(ff) défﬁl ?I}E Cla? ergrai’ (k)"?lgl%frpih% Slt ertg.&lﬁegbaas%pr% nozzle
33. A frthboebmysisdethcradet rﬂerﬁﬂaﬁldﬁflﬂﬂlg ah trterixey arclodp suep bﬁgruveinimphugahty of
each boss nenber when LID. thereof is |ess than /2. . . . 34.

A nozzPesseeraery fedey ?PIEI?%SFW@ZPJ‘%%tr I65% SOHB DT T AL (o8 tedatenor of
suf fi chpNuubBh&hbal to nmaintain LID at | east about 1/2 until a
predet erm ned anmount of nozzl e erosion occurs. 35. A nozzle as
defined in claim?24, wherein the outlet defines an interior and at

| east a porgion Rfndih&l dseRGhEd {nldlaikeS2 1, @G8Ice orhpyidiMErepRERE ledh s trldtber

outl et.
when L/D thereof is less than about 1/2.

34. A nozzle as defined in claim 24, wherein the continuous boss has sufficient
material to maintain L/D at least about 1/2 until a predetermined amount of nozzle erosion

OCCurs.

35. A nozzle as defined in claim 24, wherein the outlet defines an interior and at least

a portion of the length (L) is located in the interior of the outlet.
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