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The invention relates generally to a nozzle assembly for breaking emulsions in
hydrocarbon fluids, and in particular, to a nozzle assembly having an adjustable impingement
plate therein for breaking hydrocarbon emulsions in crude oil.

2, Description of Art

In the processing of crude oils prior to refinery separations, the presence of intractable
hydrocarbon emulsions often presents serious operational problems leading to oil losses,
contamination, corrosion, fouling or plugging, and expensive environmental
treatment/disposal costs. These hydrocarbon emulsions are often present when the crude is a
heavy crude having an API gravity of about 20 or less, and particularly those with an API
gravity from 7 to 12. These crudes are especially hard to produce, and when produced cause
operational difficulties in refining.

These intractable hydrocarbon emulsions typically include as constituent components
water-in-oil or oil-in-water, oil wetted and/or water wetted solids as well as a variety of
additional difficult-to-separate constituent components. Some of the waxes and bitumen
present with the oil in the underground formation, as well as finely divided inorganic solids
such as sands or clays which act as emulsion stabilizers, provide a shield at the oil-water
interface which prevents the water droplets from coalescing. These intractable emulsions
pose a serious disposal problem and represent a great economic waste. Previous processes
for breaking-up hydrocarbon emulsions are disclosed in U.S. Patent Nos. 4,938,876,

5,738,762, 5,882,506, and 5,948,242, each of which is incorporated herein in its entirety.
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t he heavy besaking/separation; teghnploginsuitable faydise adigeenkto heguyrbiude ailviroducing fields
consi derabl e water and solids. It is known in the art to utilize
a fluid flwhernthz beavy cudhotisxits Memtthe prodoziag eell toonbired kvidncbrsidpabirtveater
a hydrocarbon ermulsion into its various constituent conponents by

fl ashi ng tahessimg) si on t hrough the nozzl e and dropping the pressure of
t he emrul si on.

It is known in the art to utilize a fluid flow nozzle, such as a Venturi nozzle, to break
and separate a hydrocarbon emulsion into its various constituent components by flashing the

emulsion through the nozzle and dropping the pressure of the emulsion.
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fluid. Broadly, fluid nozzles having éne or nore inpingenent plates

and net hods of utilizing suc dl ed. The nozzle
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hydrocar bon emyl sion in produced crude oil into its various
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anount of haeiilohabt moed imgingehent plaey endthemods eMitlzRE sutk QoA are disclosed.
refining process. In one particul ar enbodi nent, a nozzle
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outlet; a flow chanber tor facilitating fluid flow fromthe housi ng
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adj acent to t| sing flurd out € nozz aving a

end and a nd._end, the first,.end bejn i sposed adj.acent to the
housi ng fleu%%&gltﬁnﬁe@? jogler spepbly soaﬁi&o‘?%gorsgegeézﬁaeér alingy i, they amount of
fluid fl ow ((pg’assage _&‘gerebet,ween for facilitating fluid flow fromthe,
first end FOVFRHeIXBENESRENHYE SABSUANED} PRmBEESHENt Asldiienally.s 5o aether, specific
spaced relationship fromthe second end of the nozzle head such that
fluid fl okubepisens thaeozzlepissayehle provides e greatas amexit of rgfindle aibtoobredrecomgred
of the nozzle head and hydrocarbon enulsions in the fluid are thereby
separ at ed andentered into the rebDmisg btogesst conponents. A further feature of
the nozzle assenbly is that the inpingenent plate may be novable with
respect to thelnemzgagidibadnbadithent)atnoideasdbmbia R6ApHKI\WERAsihFQ housing fluid
i mpi ngenent plate and the second end of the nozzle head can be
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broken apart when the fluid flow fromthe secon of the nozz

head is di; s | Sy .t L. hae t .plate. ean.
curf aces. gherpae ARHRa ey TBREShor iR RS ot Ry Pt
2009/ 11471}1751?0-'-2/2:1[3%1%&?9 %vou:g&) 1?st end and a second end, the first end being disposed adjacent to

the housing fluid outlet, the first end and the second end defining a fluid flow passage
therebetween for facilitating fluid flow from the first end to the second end; and an
impingement plate disposed in a spaced relationship from the seécond end of the nozzle head
such that fluid flow-impacts the impingement plate upon exiting the second end of the nozzle
head and hydrocarbon emulsions in the fluid are thereby separated into various constituent
components. A further feature of the nozzle assembly is that the impingement plate may be
movable with respect to the nozzle head such that the distance between the impingement
plate and the sccond end of the nozzle head can be varied.

Large emuision particles in the fluid are advantageously broken apart when the fluid
flow from the second end of the nozzle head is directed towards, and impacts, the

impingement plate. Clean surfaces on the various constituent components of the emulsion



4 fluid are exposed when the enul sion particles are broken apart.
These exposed surfaces can then nore easily interact wth any
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aspect, hydrocarbon enul sions containdd in a fluid can be broken by
causing apressure drop in the . fluid,. assi.ng the uid through a
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i npi ngenent plate in a third section of the fluid flow nozzle such
that the hydr oémasbadditonal sipectshydnodatenfamulgorarcentaimedimt ddid cuncbe broken by
various constituent conponents. In one particular enbodi nent, the
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fluid are separated into variou$ constituent components. In one particular embodiment, the

method further comprises the step of adjusting the position of the impingement plate prior to

the step of deflecting the fluid off of the impingement plate,



3, FIG 4 is a top view of an inpingenent plate of the nozzle
assenbly showmn in FIG 1. FIG 5 is a plan view of a specific

enbodi mentWoRIW/IAEAZ| e head for the nozzl e assenbly shoRATAUR2089/GB7045.
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3.

FIG. 4 is a top view of an impingement plate of the nozzle assembly shown in FIG. 1.

FIG. 5 is a plan view of a specific embodiment of a nozzle head for the nozzle
assembly shown in FIG. 1.

FIG. 6 is a perspective view of a specific embodiment of a nozzle head for the nozzie
assembly shown in FIG. 1.

FIG. 7 is an exploded, perspective view of a specific embodiment of a nozzle head for
the nozzle assembly shown in FIG. 1.

FIG. 8 is a exploded, cross sectional perspective view of a specific embodiment of a
nozzle head for the nozzle assembly shown in FIG. 1.

While the invention will be described in connection with the preferred embodiments,
it will be understood that it is not intended to limit the invention to that embodiment. On the

contrary, it is intended to cover all alternatives, modifications, and equivalents, as may be

included within the spirit and scope of the invention as defined by the appended claims.



6 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring now to FIGS.
1-4, a nozzle assenbly 20 is provided. Nozzle assenbly 20 preferably
conpri ses WORBWII4HTt i on, isentropic nozzle that i ncludeeT/isegdesgoa2
and housing flow chanber 24 in fluid &onmunication with housing fluid
inlet 26 and housing flLui I ' mber 30 with

button plug 31 is di séﬂi&%hﬁﬁsﬁg&waﬂ%ﬁmeso t hat
fluid flow through housing_flow chanber 24 can _be mani pul ated or

adj ust ed. Hous iRﬁgenf%%W RIFIGS. % 5 vozgls assepibly 86 pravided. i Nazalg assembly 20
nozzl e head 40, As illustrated in FIGS. 5-6, nozzle head 40
conpri ses Paeterablytcosprisesad loyv Hivsipudisgnsropicorwzde thdiatclides hansiug\22 amd housing
first end 44 and wi der at second end 46. In other words, the outer

di amet er dhov ¢HaenbenZrein flliid remenmishtidnhweitli hotstnpadtuid aidt| 2668 apadnginidiovtlet
42 is variable and diverges, that is, becones |larger going fromfirst

end 44 t oval hpeend niittbef 60 wWithboieE piap 02l HispliaPRfhRHobiin gé%lcll}argber 24

preferably has a snooth polished internal surface to prono i

accel erati ﬁg'dff'ﬁ\? Melo AN ' rgﬁ?! b8 LR 1S ” .
Referri ngs E}:a% tlo I(g.}&%- 2(5{1%%%}2]{3\56« ea%ﬁ-zgtcl S secui@gteflgrﬁcgﬂ%?dﬁgH%mg
by suppor _ ,. . Swpport plate 50. C ected to housing 22
usi ng anytﬂdlgdvgl&gtgér)mnuéﬁﬁgﬁom?g caﬁﬁnwﬁgﬁéﬁe?heé'gaa. , wel ding or use of
fasteners such ,as. baolts 10 upport plate 50 al so.includes devices
for securing sc‘i‘ﬁp%lﬁ‘f“%?daﬂ%q%@i 3:&%3&%@6@ compyisesp drusioponisally-shaped
referred to as a flash fractionator or flash vessel (not shown

herei n, bPertgadrthpdy npmovyereaifisst eydiddiandiwidey a5 seqoad end 4fodn other words, the
4,938,876, 5,738,762, 5,882,506, and 5,948, 242), such as by bolts

120. Suppenter giameter B! tha dined dimmetze nf the fimatotenicallpshatcd portamd2<e eatisblegand
of nozzl e head 40. In the specific enbodi nent shown in FIGS. 14,
enul si on fdivergds.enitaer i3, fheb@hac tipaalgbighapad fipar tad 44 fovwwdrd NEEAE haads.
40 at first end 44, and exits frustoconically-shaped portion 42 of

nozzl e heggsfRosikal %%géhllgﬂﬂioﬂ@}y??efﬂﬂﬁ?iﬁﬁ 4 &mobth ?&%&E&Pfirg%‘apmgtm

(not shown), secon can include an additiona I'i ndri cal

port 1 on 0l dofé hifidMEafdfor! ek find Ghen Wil ARALE Rsket, Shaped on the

out si de, as a consta outer di aneter.
2009/ 114747 Pdﬁgt%gr?n%%agé Zooﬁfli}s. -4, nozzle head 40 is secured to housing 22 by suppott plate

50. Suppert plate 50 may be connected to housing 22 using any device or method known in
the art, e.g. , welding or use of fasteners such as bolts 100. Support plate 50 also includes
devices for securing support plate. 50 to, for example, a flash drum, also referred to as a flash
fractionator or flash vessel {not shown herein, but described in greater detail in U.S. Patent
Nos. 4,938,876, 5,738,762, 5,882,506, and 5,948,242), such as by bolts 120. Support plate 50
includes opening 52 for insertion and securing of nozzle head 40.

In the specific embodiment shown in FIGS. 14, emulsion fluid enters frustoconically-
shaped portion 42 of nozzle head 40 at first end 44, and exits frustoconically-shaped portion
42 of nozzle head 40 at second end 46 via opening 77. In another embodiment (not shown),
second end 46 can include an additional cylindrical portion of nozzle head 40 that is not

frustoconically-shaped on the ottside, and instead has a constant outer diameter.



7 Fluid flowis accelerated and the fluid undergoes a pressure
drop while inside frustoconically-shaped portion 42 of nozzle head
40. The en®PYoWriénvt he pressure drop i s preferably converwsziog/az7o4s
ki netic energy through acceleration off the fluid. As the pressure

drops in nozzle,h 40, the f]yid expapds and the constityent =
conponent s of ?ﬁ'ﬂgf ?}ng\ﬂcfeﬁerf'{‘?g tﬁ‘ﬁai‘f‘q%ﬁ@o%?rﬂ@ssﬁeagwpi While inside
frustoconical |l y-shaped portion 42 of nozzle head 40, with the result
bei ng f ur tiHEfocaRied|Yethapsdoprrtion ¢2 of nparighead #8r Jehe anargy fram theugrpssure drop is
opening 77 of nozzle head 40. Upon exiting opening 77, the

accel er at queferablys¢amwertadr wakinelic charge theaighoaaelekatiamdf ittepflaitis, Af tlenpressure
face 75 of inpingenent plate 70. Larger enul sion particles in the
fluid are daohsantnagee teddy40) tigkitnid @Rpdnds whe the tobstitheat Sothpenents ' @ThdRGa viith
head 40 i npacts inpingenent plate 70. O ean surfaces on the various

const i t uenhe LABOREMSp@ts tthash BIBhGbQRichlIpLiIthpad BoRbRASSH nbhas hEJBe?]O with
enul sion particles are broken apart. These exposed surfaces can thén

nmore easi lge 4 £ 0 , 3 , ' WM e

i e SRHEEARE LBl P 3t sy BB BEnifh 7 o Rbzate

t her nodynanj ffects of sudden expansion to acconplish separation of
Whfaf

the accel era %d emul sion stream The pressure drop across first end

44 of nozzle head 40, accel efates the fluid stream and thernodynanic
expansi on genei&’%§xﬁﬁ‘g PERIE e dbe a¢cslegrtod erapision strgemyip glirgeted ftesvasd, and
One or nore attachment nmenbers 60 can be di sposed al ong the outer

wal | surf depacsy, frooy Face Taeddmpingementeplata J8abllarges eomision ppticlge iretie fluid are
plate 70 to nozzle head 40. As shown in the specific enbodi nent of

FI GS. 1- 4 adwantagetusbnbrokemigertswixt the @ugl fiov &smbibzelie hpad 40l irpactshiempingement
wal | surface of nozzle head 40 into which rails 64 (secured to

i Npi ngenmemplatp 7ot €1@) supfabesoen Meatridut Borgtitveht\EnSRdaade B8 Me cfF@sn MRid are
64 includes one or nore slots 66 for insertion of a rel easab

|l e
f . . . 6 1
e St Wbl Srfbfbion BN BroREN drart O HER b el SulPRAE L erihore

I mpi ngenent” plate 70 al ong the axial |ength o
| ooseni ng

axi al | en&? ﬁiyéﬁte%gtz‘gﬁlé%%ndﬁ%é&g%})?% b%@?{é&%ﬁﬁﬂ% ﬂB{‘ft © 70 along the

2009/ 114747PCT4(H§3%8%%%9 7150 f{t?liz%d in combination with the thermodynamic effects of sudden
expansion to accomplish separation of the accelerated emulsion streamn. The pressure drop
across first end 44 of nozzle head 40 accelerates the fluid stream, and thermodynamic
expansion generates the continued acceleration of the fluid stream.

One or more attachment members 60 can be disposed along the outer wall surface of
nozzle head 40 to releaseably secure impingement plate 70 o nozzle head 40. As shown in
the specific embodiment of FIGS. 1-4, attachment members 60 are grooves 62 disposed in the
outer wall surface of nozzle head 40 into which rails 64 (secured to impingement plate 70)
can be placed in sliding engagement. Each rail 64 includes one or more slots 66 for insertion
of a releasable fastener such as bolts 68. Tightening bolts 68 restricts movement of

impingement plate 70 along the axial length of nozzle head 40, while loosening bolts 68

permits movement of impingement plate 70 along the axial length of nozzle head 40. Thus,



t he di stance D between opening 74 of nozzle head 40 and i npi ngenment
plate 70 can be adjusted to optim ze separation of the emul sion
const it uen®o 2009at1414fpact face 75 of i npingenent plate 70CEUSEN9/BI043Q
ej ected fromnozzl e head 40. Pr&f erably, face 75 of i npingenent

plate 70 i ositi appr oxi.mat el er,pendj cul ar, .to. the direction

of the 11 e dFasGs ﬁﬁ%&ﬁ?‘gw?}%t’%ﬁi rﬂ%ﬁﬁg %‘?ac{ gH RS iimpingement plate | 79ncas be

the emul sion. 1 f desired, however, face 75 of irrgi ngenent plate 70

can be andgidiijted; to cptimie spawEen <& HesPiision dcongienty fhat frapast facem7?S of

exiting opening 77 can inggct,fa(_:e 75 at various angles other than

appr oxi matispingamariipjatel #@ akky deingiejastediftom negledead#0.separ at i on of the

hydrocarbon enul sion can be affected by noving inpingement plate 70

closer or furt esferablyy facon7®peni mgpingémeht nslzE| g0headpctRionsd!/ Qipréiimately

tilting or angling inpingement plate 70 in various directions wth

respect t GefRadicRlad &R thetBirechidn SrsReFuid ot RAGBLling 'o@@:&iﬂ%%%t maximize

plate 70 may have a plurality of angled surfaces for controlling

separ at i on I\ fCkk ko, f i \ i ﬁ% L L.eGlLi onRs
PR ot RGhlg hoergsiré&, TG, LD e bt e be

In operation, a tip en utton refera positione

m dway do he..initial straight secti of . housi fl ow chanber 24
ond 1 uscnebd ol bberibd Bisihed S5l o a8n e pftag el Finimprct ece
nozzl e aszzegnbl Xqizo. utton tgl ugﬁ;l s easily replaceable in operation
due to the tEhpMQyg4n s%?'gw P ARPFOTimalg SRy derees. thhus.dhe fegrey ¢fesgparation
shapes and dj aneters of button plug 31 can be utilized to allow for
nor e pr eciofdhe bydrpearbor emplsioar eant bes affeciadnly afovingzimpingeswanhplate 20 closer or
produce a wi de range of flow rates. For exanple, button plug 31 can
have a t aferthed sshp e npeningh@ivof nozdh hdadwifiudrel/or hystiiting or angling impingement
isenthal pic flashing in the straight bore section of 44 and

cont i nui N@ldte170 id ZrafidusndizettienAGHR TBIpEctA@. noAlk HeRRUDY ahYa spReificOsmiiditent,
31 can have a cylindrical shape as shown in FIG 1, which would | ead

t o i ncreasgdinl r gk Crof j [ : W - ol :
of nozzle ﬁggg&ﬁiﬁt péte le Jﬁagh?ggg i %]}lliahigsn%% I nen%d:gagééqucpﬁ%tn ?gfti%%%?%ﬁ%on

FIGS. 7- S,Q%ggéip&ﬁﬁépg@%%e %gm!)rf. d@é&@%ﬁ%&'o‘%.t hin or adjacent to

first end noz nsert menper 80 may be forned of WO
2009/ 114747PCTLUS2009/ 037045 9 tungsten car bi dg eramc or .a sinilar
wear resistant i%ﬁ?eé?tf%’ a qpn%néjr?ft é’?ugégl ’(?é?’lelg@bgﬂ P‘?f?WQ‘F@“P 3 31%‘5‘} the
into first _egd 44 of nozzlg head 40, or , can be retnoveably attachabl e
to nozzl e WEal$taighhieciinn b hewngoflow shambar drand 4y yeess to pontelithe pressure drop

Insert menber 80 protects nozzle head 40 from wear caused by fluid
fl ow. across the top section of nozzle assembly 20. Button plug 31 is easily replaceable in

operation due to the top load design of nozzle assembly 20. Different sizes, shapes and
diameters of button plug 31 can be utilized to allow for more precise control in different
sections of nozzle assembly 20 to produce a wide range of flow rates. For example, button
plug 31 can have a tapered shape (not shown), which would cause increased isenthalpic
flashing in the straight bore section of 44 and continuing into 42 on nozzle assembly 20,
Alternatively, button plug 31 can have a cylindrieal shape as shown in FIG. 1, which would
lead to increased isentropic flashing in frustoconically-shaped portion 42 of nozzle head 44.
In a specific embodiment as illustrated in FIGS. 7-8, an insert member 80 is disposed

within or adjacent to first end 44 of nozzle head 40. Insert member 80 may be formed of



Nozzl e assenbly 20 may be used in any process for separating

hydr ocar bon enul sions. In particular, nozzle assenbly 20 may be used
as the.no2Pa0ii4Me systens and net hods di scl osed i n UPET/URMIEIBT045
Nos. 4,938,876, 5,738,762, 5,882,506, ?and 5, 948,242, all of which are
i ncorporated herein.in their entirety by r.eference. oadl y, .in_one
spect F1 . dHBSH FBHce, AotRDE aF BOUM Vet SR FHENH) (rgor Merer 80 cen be
separ at ed gn br aken %part by passiqgrthe fluid through nozzle

assenbl y Stdinglydnsertgbly intg firstgnd; 44 ofynagale head 49 qripep bgHemoveablytattachable to
section, e.g., chanber 24, of nozzle assenbly 20. Flashing wll

i nitially ngzae heagdotihist theéadingt orromearihed formuof aftachmant. flnsest memblerd8D priotects
nozzl e head 40, thereby causing a pressure drop in the fluid. This

f1 ashi ng sibege baud 46 Sronatvear-cauded bynfiluid fove, t o be at | east partially
broken into their separate conponents as described in U S. Pat, No.

4,938, 876, | NCBIoRAE ads@EnbIET 20 Mnddy be SR SRAC Ay ProcBld fRUERRAEES: H¥ocarbon
hot, pressurized streamof crude oil and its additives i's flashed to

the extentufidinel thté ?aﬂi@ul&e LGS assgﬂ?lgpjo%ﬁf B0 lhded s the §oz§.ﬁ{)§§?ﬂ% (s;;s?efms and

the emul sion's wa vaporizes an ultr’mately renove

exanpl e, I irected into.a £ _ v 5l gui.d
cepar at or Mty AlspB5E SRty MR Sl R 16 e Bt B Bk o
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the distance D, the nore tinme there is for the larger particles to

change di F¥9¥¢n. Hence, adjusting distance D will influence the size

of the particle that .inmpacts inpingenent plate 70 and the energy that
is renoved. After passing through chamber 24, the flashed vapor and the accompanying unflashed

fluid pass through the second section, e.g., nozzle head 40, of nozzle assembly 20, thereby
delivering the directional flow of the fluid towards impingement plate 70. In a specific

embodiment, impingement plate 70 has a projected area on its face 75 that matches the
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for the larger particles to change direction. Hence, adjusting distance D will influence the

size of the particle that impacts impingement plate 70 and the energy that is removed.
Without impingement plate 70, the large particles lose kinetic energy due to friction
with the vapor/gas in the flash vessel. The objective is to flash as much of the fluid siream as
possible and gently let the constituents settle. If the flashed fluid is allowed to impact the
liquid layer, it will readily remix the components with the possibility of creating a new
emulsion. Adjustment of distance D between impingement plate 70 and the opening 77 of

nozzle 40 advantageously allows for tramsferring the constituents to conglomerate without
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determ ned and engi neered. Accordingly, the invention is therefore to
be |i mtedwonhop/ld74T he scope of the appended cl ai ns. BROT/TEADNB7MS A
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‘Suitable emulsion-breaking chemicals can added as needed to the hydrocarbon
emulsion at any time before, during or after passing through nozzle assembly 20, in amounts
in the range of 100 to 2000 ppm by volume, depending on the nature of the emulsion. The
chemicals may be surfactants, demulsifiers, chelating agents, or neutralizers as also described
in U.S. Pat. No. 4,938,876. In a specific embodiment, the emulsion-breaking chemicals are
added prior to the fluid impacting impingement plate 70 to promote mixing. Suitable
chemicals are well-known and are readily obtained from Petrolite, BetzDearborn, Nalco or
other suppliers. They are optional, depending upon treating requirements of a given crude oil,
as is well known by operating in the art, and are used as needed in only small quantities. The
additives may include anionic, cationic, nonmionic and polymeric additives, Polymeric
additives are used in relatively small dosages to encourage coagulation of extremely fine
solid contaminants.

When the emulsions encountered are of the oil-in-water type, it is desirable to add a
surfactant favoring water-in-oil emulsions. Conversely, if the emulsions expecte& are of the
water-in-0il type, a surfactant favoring oil-in-water emulsion should be used. Only small
quantities of these counter-emulsifiers should be necessary because over dosing can be
counter productive.

It is to be understood that the invention is not limited to the exact details of
construction, operation, exact materials, or embodiments shown and described, as
modifications and equivalents will be apparent to one skilled in the art. For example,
properties and components of various samples of crude oil can be determined by simple

experimentation, and based upon such analyses, the specific parameters of use for related



a nozzle head having a first end and a second end, the first end
.being di sposed adj acent to the housing fluid flow outlet, the first
end and t hwoewondr4eénd defining a fluid fl ow passage thecebetopgetofsor
facilitating fluid flow fromthe first2end to the second end;

an i npi nge at e di spose rel ati fron1the
second en(ft}%esstn%e BoDER g é@@ﬁ“ﬁ“ﬁ‘itmglqﬁ’igﬁw?rF‘gv\z@%ﬁ’Pﬁ]é e MygplinTy is
end of the nozzl e head i np the i ngenent plate and hydrocarbon
enulsions%PﬂﬁéﬁﬁopPﬁﬂHmQP Yﬁﬁ'h%ﬁywégg@FﬂﬂEB edGhams. wher ei n one
or nore attachnment nenbers are di sposed al ong an outer wall surface
of the nozzle head to releasably secure the inpingenent plate to the
nozzl e head. 2. The nozzle assenbly of claiml1l, wherein the

i npi ngenent plate is novable with respect to the nozzl e head such
that the distance between the inpingenent plate and the second end of
the nozzl e head can be varied. 3. The nozzle assenbly of claiml,
wherein the attachnent nenbers are grooves disposed in the outer wall
surface of the nozzle head. 4. The nozzle assenbly of claim 3,
wherein one or nore rails are secured to the inpingenent plate and
are slidingly engageable with the grooves in the nozzle head. 5. The
nozzl e assenbly of claim4, wherein the rails include one or nore
slots for insertion of a releasable fastener for restricting novenent
of the inpingenent plate along the axial |length of the nozzle head.



14 6. The nozzle assenbly of claim1l, wherein the inpingenent plate
has a face that is positioned perpendicular to the direction of the
fluid flow steamexiting the second end of the nozzle head such that
the fluid flow stream can i npact the ce at a ninety degree angle.

7. The nozzle assenbly of claim1, wherein the inpingenent plate has
a face that can be tilted such that the fluid flow streamexiting the
second end of the nozzle head can i NM%e face at an angl e other
than ninety degrees. 8. The nozzle assenbly of claim1, wherein the

i npi ngenent plate has a face with a plurality of angled surfaces for
directilag fl/onozAle assemblydpusephmiing hydranarbopenulsiogs ite il eorprigme or
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flow inlet; chakBesionFadilitatiflg Thupvilewt feth; the hf)hﬁﬂ‘% ARaMA6Y hRE to the housing
facilitating fluid flow fromthe housing fluid Tlowinlet to the

housi ng f | uittrid flow cptlet; et ; a nozzle head having a first end and

a second end, th i LSt ' [ S adj acent.ta the.housi,n
fluid flow outl e?",J"tZ%% hefid ik Rl AR AREE SAGhA SRR b B ﬁP%Eelagﬂrsﬁ%Fd
fl ow passagadjdoeitedalisbanideofluitiadiuv bhiddt] the firktldnd dnldake tecommi tehe dbfifiag a
end to the second end; an i npi ngenent plate disposed in a
spaced r el atiWhiRmpPassags thewbetaeen dorefigilisrtingidnid Jlow drorethe Bist Bnd fmthe
fluid flow gxifiingqt he second end of the nozzle head inpacts the

i npi ngenent plate and hydrocarbon enul sions in the fluid are thereby
separ at ed,; an impingement plate disposed in a spaced relationship from the second end of

the nozzle head such that fluid flow exiting the second end of the nozzle head impacts
the impingement plate and hydrocarbon emulsions in the fluid are thereby separated;
and

wherein one or more attachment members are disposed along an outer wall
surface of the nozzle head to releasably secure the impingement plate to the nozzle

head.

2. The nozzle assembly of claim 1, wherein the impingement plate is movable with
respect to the nozzle head such that the distance between the impingement plate and

the second end of the nozzle head can be varied.

3. The nozzle assembly of claim 1, wherein the attachment members are grooves

disposed in the outer wall surface of the nozzle head.

4. The nozzle assembly of claim 3, wherein one or more rails are secured to the

impingement plate and are slidingly engageable with the grooves in the nozzle head.

5. The nozzle assembly of claim 4, wherein the rails include one or more slots for
insertion of a releasable fastener for restricting movement of the impingement plate

along the axial length of the nozzle head.



wherein the assenbly includes an adjustnent nenber with a button plug
that is disposed within the flow chanber; and wherein the button plug
has a cylindrical shape. 10. A nozzle assenbly for separating

hydr ocarbon enulsions in a fluid, co Ji_i si ng: a housing; a
housing fluid flowinlet; a housing ffuid flow outlet; a flow chanber
for facilitating fluid flJow fromthe_ housing fluid flowinlet to the,
housi nd-f I ui i cotpefmbly ofjgam I, threﬁbﬂif?@mw%w%has p ifpes thah i

Of
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a fluid fl ownpassagezzkdreat stckethat the fluidfiowistrebmngn ilpaad thd fave fitr oninety
the first end to the second end; an i npi ngenent plate di sposed
in a spaced 1@ 8ship from the second end of the nozzle head such
that fluid flow exiting the second end of the nozzle head inpacts the
I mpi ngenent plate and hydrocarbon enul sions in the fluid are thereby
separ at/ed; The nozyln@sssmbly bkclaiss bmshereindled uniEsgamena d)atshasenfacathaben be

with a butt | u h s disposed within the flow ch er; an
wherein an tielrbeh iRl At F8P3EE sttt aht Secomf oS TS nirel¥ inc, e
nozzl e head ifnPadftid fa6é af Meangzth& thansinéty@epear caused by fluid
fl ow.
8. The nozzle assembly of claim 1, wherein the impingement plate has a face with a
plurality of angled surfaces for directing flow of the fluid flow stream impacting the

face in one or more directions.

9. A nozzle assembly for separating hydrocarbon emulsions in a fluid, comprising:

a housing; a housing fluid flow inlet; a housing fluid flow outlet; a flow
chamber for facilitating fluid flow from the housing fluid flow inlet to the housing
fluid flow outlet;

a nozzle head having a first end and a second end, the first end being disposed
adjacent to the housing fluid flow outlet, the first end and the second end defining a
fluid flow passage therebetween for facilitating fluid flow from the first end to the
second end;

an impingement plate disposed in a spaced relationship from the second end of
the nozzle head such that fluid flow exiting the second end of the nozzle head impacts
the impingement plate and hydrocarbon emulsions in the fluid are thereby separated;

wherein the assembly includes an adjustment member with a button plug that
is disposed within the flow chamber; and wherein the button plug has a cylindrical

shape.

10. A nozzle assembly for separating hydrocarbon emulsions in a fluid, comprising:
a housing; a housing fluid flow inlet; a housing fluid flow outlet; a flow
chamber for facilitating fluid flow from the housing fluid flow inlet to the housing

fluid flow outlet;



11. The nozzle assenbly of claim 10, wherein the insert nenber is
formed of a wear resistant material. 12. The nozzle assenbly of claim
11, wherein the wear resistant material is tungsten carbide. 13. The
nozzl e assenbly of claim 11, wherein ? e wear resistant material is
ceram c. 14. The nozzle assenbly of claim 10, wherein the insert

e e el 00 ARSI ARG LS LI sl and ol the orale bead.
removeably aigjRehablife hOusidlenmazFde ot§&Jthe first end and the second end defining a
fluid flow passage therebetween for facilitating fluid flow from the first end to the
second end;
an impingement plate disposed in a spaced relationship from the second end of
the nozzle head such that fluid flow exiting the second end of the nozzle head impacts
the impingement plate and hydrocarbon emulsions in the fluid are thereby separated,;
wherein the assembly includes an adjustment member with a button plug that
is disposed within the flow chamber; and wherein an insert member is disposed
adjacent to the first end of the nozzle head to protect the nozzle head from wear

caused by fluid flow.

11.  The nozzle assembly of claim 10, wherein the insert member is formed of a wear

resistant material.

12. The nozzle assembly of claim 11, wherein the wear resistant material is tungsten
carbide.

13.  The nozzle assembly of claim 11, wherein the wear resistant material is ceramic.

14. The nozzle assembly of claim 10, wherein the insert member is slidingly insertable

into the first end of the nozzle head.

15.  The nozzle assembly of claim 10, wherein the insert member is removeably attachable

to the nozzle head.



