[DESCRIPTION] [Invention Tittle] QUENCHING APPARATUS FOR REACTOR [Technical Field] 5The
present invention relates to a quenching apparatus for removing heat of reaction from a reactor.
[Background Art] As is well known in the art, most reactions generated in an oil refining process are
exothermic reactions. Generally, a quenching zone is formed between catalytic layers to remove 10 heat
generated by the exothermic reactions. In the quenching zone, high-pressure gas or liquid descending
from the upper catalytic layer is mixed with quenching fluid which is injected into the quenching zone, thus
cooling beneath a predetermined temperature. DE | o guenching zone includes a quenching
box and a mixing box. In the quenching box, a quenching ring or a quenching pipe ejects quenching fluid
to gas or liquid 15descending from the upper catalytic layer, thus primarily mixing the quenching fluid with
the gas or liquid, thereby cooling the gas or liquid. To further enhance the quenching efficiency, the
guenching fluid andlﬂ?’é'&&g B’rﬂﬁg!]uid flow into the mixing box and then are secondarily mixed with each

other in the mixing box. TW%PKW%W&ETGRWCNW zone is to keep the quenching

fluid in the quenching

[Technical Field]
5 The present invention relates to a quenching apparatus for removing heat of reaction from

a reactor.

[Background Art]

As is well known in the art, most reactions generated in an oil refining process are

exothermic reactions. Generally, a quenching zone is formed between catalytic layers to remove

10 heat generated by the exothermic reactions. In the quenching zone, high-pressure gas or liquid
descending from the upper catalytic layer is mixed with quenching fluid which is injected into the
quenching zone, thus cooling beneath a predetermined temperature.

Typically, the quenching zone includes a quenching box and a mixing box. In the
quenching box, a quenching ring or a quenching pipe ejects quenching fluid to gas or liquid

15 descending from the upper catalytic layer, thus primarily mixing the quenching fluid with the gas or
liquid, thereby cooling the gas or liquid.

To further enhance the quenching efficiency, the quenching fluid and the gas or liquid
flow into the mixing box and then are secondarily mixed with each other in the mixing box. The
recent trend of the structure of the quenching zone is to keep the quenching fluid in the quenching

20 zone for a longer residense time so as to increase the duration that the quenching fluid makes contact
with the gas or liquid. To realize this, a mechanical mechanism for creating swirls has been used.

Representative examples of conventional mixing apparatuses used in quenching zones

were proposed in US Patent No. 3,353,924, No. 3,541,000, No. 4,669,890 and No. 5,152,967.
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20zone for a longer residense time so as to increase the duration that the quenching fluid makes contact
with the gas or liquid. To realize this, a mechanical mechanism for creating swirls has been used.
Representative examples of conventional mixing apparatuses used in quenching zones were proposed in
US Patent No. 3,353,924, No. 3,541,000, No. 4,669,890 and No. 5,152,967. However, some of these
apparatuses are complicated and are thus prone to plugging. In addition, some need a relatively large
space to provide a satisfactory degree of mixing. Furthermore, some induce a large drop in pressure and

thus cannot be usgd. [Disclosure] 5[Technical Problem! The present invention has been made in an
effort 1o provide a e e g At ot G B I oluon
Accordingly, the pi@sentdiny emiivalhAsbgate 10gHeide e pifnganom indteeahnue. profmamsotdaseurring in
the prior art, and the present invention provides a quenching apparatus for a reactor including a
quenching unit ant A G TSRy et cSefes fluid distribution pipes branching radially off
from a central portion of the quenching unit and ejecting quenching fluid, and one or more first fluid outlets
formed through a bottom of the quenching unit. The mixing unit includes inclined baffles respectively
disposed under thelbisfidhui@ Joutlets, one or more partitions 15 partitioning a space between inner and
outer sidewalls of the mixing unit intp a plurality of separated spaces in which the inclined baffles are
respectively5dispos ,B'H fluid outlet through which fluid agitated by the inclined baffles and

the partitions is dischargef,0pt.f IR dREsINGLURiL, FRGfikid iRiiRYHIRPIPGR ML ARG e to a fluid
supply pipe. The fluid supply

has improved quenching performance.

[Technical Solution]
Accordingly, the present invention has been made keeping in mind the above problems

10 occurring in the prior art, and the present invention provides a quenching apparatus for a reactor
including a quenching unit and a mixing unit. The quenching unit includes fluid distribution pipes
branching radially off from a central portion of the quenching unit and ejecting quenching fluid, and
one or more first fluid outlets formed through a bottom of the quenching unit. The mixing unit
includes inclined baffles respectively disposed under the first fluid outlets, one or more partitions

15 partitioning a space between inner and outer sidewalls of the mixing unit into a plurality of separated
spaces in which the inclined baffles are respectively disposed, and a second fluid outlet through
which fluid agitated by the inclined baffles and the partitions is discharged out of the mixing unit.

The fluid distribution pipes may be connected to a fluid supply pipe. The fluid supply
pipe may supply the quenching fluid from an outside of the reactor into the quenching unit.

20 The fluid distribution pipes may extend radially from the central portion of the quenching
unit are configured such that first ends of the fluid distribution pipes are disposed at a radial center of
the quenching unit and second ends thereof are disposed higher than the first ends thereof.

Furthermore, each of the inclined baffles may be inclined downwards by a predetermined

angle, so that fluid that has dropped vertically from the corresponding first fluid outlet comes into
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pipe may supply the quenching fluid from an outside of the reactor into the quenching unit. 20 The fluid
distribution pipes may extend radially from the central portion of the quenching unit are configured such
that first ends of the fluid distribution pipes are disposed at a radial center of the quenching unit and
second ends thereof are disposed higher than the first ends thereof. Furthermore, each of the
inclined baffles may be inclined downwards by a predetermined angle, so that fluid that has dropped
vertically from the corresponding first fluid outlet comes into contact with the inclined baffle and flows

dowanrds thlerea(l:lct)t%lrga(gt Wi&L%g%gﬂg@b %plgnrgﬂt (s)Il(k))v%w/%rSd fmay. angrovided on the bottom of the
guenching unit. The quenching unit may be reduced In cross-sectiohal area from the top to the bottom, so

that the level of fluid can Ineagdisily, iplsediokbaasiias depiealain wellodplorakyueichallesimay be
provided on a bottom of the mixing unit. The one or more first fluid outlets may be disposed at
positions corresponding té1the" BRibwas Retrrduesdh SiAt-tatiopd e vean Bf tRINIkRYRMite  The

one or more first flyic outlets May be %@%@QSQ&&%&E{%&@H&W&V‘ the outer sidewall of the quenching unit.

10Furthermore, fluid discharge holes may be formed in each of the fluid distribution pipes and arranged
along a longitudinal directicrwel, thgulfalig dibbfiticn ipevided ochhdseoosfdfl mdiogtiet. may be formed

through the inner sidewall of the mixing_unit. A guide may be provided around the second fluid outlet to
swirl the fluid. [Advantag e%g@ﬁéa@]e irst fluid outlets may be disposed at positions corresponding to the space

between the inner and outer sidewalls of the mixing unit.
The one or more first fluid outlets may be arranged concentrically with the outer sidewall
of the quenching unit.
10 Furthermore, fluid discharge holes may be formed in each of the fluid distribution pipes
and arranged along a longitudinal direction of the fluid distribution pipe.
The second fluid outlet may be formed through the inner sidewall of the mixing unit. A

guide may be provided around the second fluid outlet to swirl the fluid.

[Advantageous Effects]

15 In a quenching apparatus according to the present invention, swirls of fluid can be created
in the entirety of three-dimensional space in a quenching unit rather than only in a two-dimensional
plane. Furthermore, the creation of fluid turbulence is maximized in the mixing unit. Therefore,
the fluid mixing efficiency of the apparatus can be markedly enhanced.

Moreover, outlets are formed in the inner sidewall of the mixing unit, so that when the fluid

20 passes through the outlets, it can be further agitated. In addition, guides are provided in a circular
hole which communicates with the outlets. Thus, the fluid swirls when it is dropped downwards

through the circular hole, thus maximizing contact between gas and liquid.

[Description of Drawings]

FIG. 1 is a perspective view illustrating a quenching unit of a quenching apparatus,
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15In a quenching apparatus according to the present invention, swirls of fluid can be created in the
entirety of three-dimensional space in a quenching unit rather than only in a two-dimensional plane.
Furthermore, the creation of fluid turbulence is maximized in the mixing unit. Therefore, the fluid mixing
efficiency of the apparatus can be markedly enhanced. Moreover, outlets are formed in the inner sidewall
of the mixing unit, so that when the fluid 20 passes through the outlets, it can be further agitated. In
addition, guides are provided in a circular hole which communicates with the outlets. Thus, the fluid swirls

when it is droppe%(%g\%plwards tfgg&g&{%ﬁ@@ Jf:afﬁll;]l(\;!:e . thus maximizing contact between gas and liquid.

[Description of Drawwﬁgsf Elg.e IS a perspective view Hﬁ?gfrating a guenching unit of a quenching
apparatus, according to ari@nthadimenpafitibeviere Skwtifiventiatixing uwitlGf RdSqpdpetidpegipianiew
illustrating a mixing unit of the quenching apparatus according to the present invention; FIG. 3 is
a partially broken eSSt RARBHIA%Ving the quenching apparatus 5according to the present

invention;  FIG. 41s a}ﬁéﬁ?'ié&%&ﬂ ViRWRLIOG (RAGHY having he:AvanchingdRPaspitig,according
to the present invention; and FIG. 5 illustrates a quenching apparatus having a frusto-conical
guenching unit, accordingtichapatharieritodiment of the present invention. 10[Best Mode]
FIG. 4 is a partial sectional view of the reactor having the quenching apparatus according
to the present invention; and

FIG. 5 illustrates a quenching apparatus having a frusto-conical quenching unit, according

to another embodiment of the present invention.

10 [Best Mode]

The above and other objects, features and advantages of the present invention will be more
clearly understood from the following detailed description taken in conjunction with the
accompanying drawings. Reference now should be made to the drawings, in which the same
reference numerals are used throughout the different drawings to designate the same or similar

15 components.

In the following description, when it is determined that the detailed description of the
conventional function and conventional structure would confuse the gist of the present invention,
such a description may be omitted.

Hereinafter, embodiments of the present invention will be described in detail with

20 reference to the attached drawings.

Unlike the conventional technique which uses a basic annular or single pipe-shaped
quenching fluid injector, a quenching apparatus according to the present invention uses a quenching
pipe which is configured such that a swirling effect is realized to increase the duration that the gas
makes contact with fluid.

25 FIG. 1 is a perspective view illustrating a quenching unit 31 of the quenching apparatus
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The above and other objects, features and advantages of the present invention will be more clearly
understood from the following detailed description taken in conjunction with the accompanying drawings.
Reference now should be made to the drawings, in which the same reference numerals are used
throughout the different drawings to designate the same or similar 15components. In the following
description, when it is determined that the detailed description of the conventional function and
conventional structure would confuse the gist of the present invention, such a description may be omitted.

Hereinafter, embodiments, of the Pergisn%;[ﬁgﬁ/entlon will be described in detail with 20reference to the

. accor tg the 11 . . . . .
attached drawings. nlike the conventional technique which uses a basic annular or single
pipe-shaped quenching flUigd igieatbiheappenchinglappahatyseadengding &1 thadre sekihfnveintion uses a
guenching pipe which is configured such that a swirling effect is realized to increase the duration that the

gas makes contac®¥Fifingidussie| epalicd dnioe i GegnrBIRgewifildstrakigieathitc Mg U nhiags dhthe
quenching appargjys, AEEHANHIO IR GHEN [BYEIIAR has pRAEIAHRNGNNG.ARRR AINS &EQ&Q{SS the

guenching unit 31, and a mixing unit 41. Quenching fluid is supplied into the quénching unit 31. The
guenching unit 31tsniragsvthe Theemoimpgiiuidl ifitactentacmwmithdiseactanttih gtdasbigagsiddwidrobigh a
catalytic layer disposed 5 thereabove. The mixing unit 41 functions to more reliably mix the quenching

fluid with the reactEafAHARHES Bssddbrso g MR e ¥ tic layer.  The quenching unit 31 includes a
fluid supply pipe 32 whichi (R0 e SERTALRSHANAHDSALSNCHILAEIL) i SRl bsnching fuid

from the outside into the quenching unit 31, and fluid distribution pipes 33 which branch off from the inner
end of the fluid supighe pipectaginnradlial stiplineetibing thidjeontte quakdhingeipichthithemidnahing unit 31.
PO, One O S tion s 28 ek Tranch ot o ro Pt RO Sl Si g it 32-
10 directions to eject the quenching fluid in the quenching unit 31. Furthermore, one or more first
fluid outlets 35 are formed through the bottom of the quenching unit 31.
The fluid distribution pipes 33 form a shape such that two or more pipes branch from the
central portion of the quenching unit 31. In other words, the fluid distribution pipes 33 are
configured such that two or more pipes branch form the inner end of the fluid supply pipe 32 and
15 extend predetermined lengths.
Furthermore, the fluid distribution pipes 33 which extend radially from the center of the
quenching unit 31 are configured such that the inner ends thereof are disposed at the radial center of
the quenching unit 31 and the outer ends thereof are disposed higher than the inner ends thereof.
As such, the fluid distribution pipes 33 are configured such that they extend upwards at
20 predetermined angles with respect to a horizontal plane of the quenching unit 31. In the present
invention, the fluid distribution pipes 33 are configured such that they extend predetermined lengths
throughout the entire three-dimensional space of the quenching unit 31 rather than extending on a
plane, thus making it possible to generate swirling throughout the entire space inside the quenching
unit 31. Thereby, quenching fluid can come into contact with the reactant for a longer time.

25 Furthermore, fluid discharge holes are formed in each fluid distribution pipe 33 at

positions spaced apart from each other in the longitudinal direction. If quenching fluid is
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The fluid distribution pipes 33 form a shape such that two or more pipes branch from the central portion of
the quenching unit 31. In other words, the fluid distribution pipes 33 are configured such that two or more
pipes branch form the inner end of the fluid supply pipe 32 and 15extend predetermined lengths.
Furthermore, the fluid distribution pipes 33 which extend radially from the center of the quenching unit 31
are configured such that the inner ends thereof are disposed at the radial center of the quenching unit 31
and the outer ends thereof are disposed higher than the inner ends thereof. As such, the fluid distribution
pipes 33 are configured such that t exten ards 0 predetermined andl ith respect to a
horizontal plane o%tsﬁ}éar §§%@K%ﬁwh§t fnﬁnoghtgggguéigﬁﬁ]uvggﬁﬁgﬁﬁgs ffﬁ?ﬁe |g?P%)nﬁlt%f8\gﬁn Eﬁféglg%B are
configured such thiat theyextendhredetejrriced: | @ogthaitty eughautithehentisadhraa«dine@nsitmal space of
the quenching unit 31 rather than extending on a plane, thus making it possible to generate swirling

throughout the enfi&'<igade JHefne detsrinrrdhsiicisncs 1itdvehihe e §uitis Basyibethto contact
with the reactant gy & JengeUmes arhtRIMEELI o discharae foles Ae (pirmatinardadid
distribution pipe 33 at positions spaced apart from each other in the longittdinal direction. If quenching
fluid is dischargedloidlgittiropgivkisere fignadfd matkiulo distributtapipydd 3Posisons theeabipae fitborakbechnique,
the duration for which the quenching fluid makes contact with the reactant is reduced. This reduction in

duration deterioraf&tHEsHN SR RISt EvRORRS it serRndigriatridng fBaavsriiingus
decreasing the quaﬂ@m@gg@ftaﬁé_éﬂp@éa%g B&@iﬂ@%@&%n@rﬁﬁ%&@ﬁﬁ”&dﬁw&n&‘@d“be%ﬂéﬂ%'s‘:harge
holes are formed in the fluid distribution pipe 33 at positions spaced apart from each other in the
longitudinal directipendughfiindtglLiba chivigfluidabarthb dudisoributabeintentheng led ok cmieawethas wide an
area as possible, thus increasj ot only the contact area betyween the quenching. fluid and the reactant
but also the duratiih BiSE e JHGHER TR HARSLES LR THE TERAR HHERISE G e resent

invention can markgght&nbanesr thecaienhinggkfigiency, 10compared to that of the conventional
technique. In particular, as a difference in design between the conventional quenching unit and the

quenching unit 31 of the duerthityg appdiffaiscoirtiesigressviedn hermporeninaat apenshiie nait @oéiehing unit is
configured such that swirls are cregted on.a plane so that a zone.in which quenchin #}uid comes into
contact with a readiSAt o5 abh I R S oL e S L e I SOl e

distribution pipes 3ahsansizatidtae the il sURRIMIBE Spat sarletermninpd.anglesantertand

predetermined lengths upwards. Therefore, quenching fluid can be discharged from the fluid distribution

pipes 33 over the EMERIOPIRS B ERtaN didprIcisabe Be et BmeniphiureEueh g Biiie can be
created thrgughout the,.entire space of the quenching unjt.31. . Furthermare. a plurality of baffles 34
s provided on thel B e 51 SRS U Sopn v 2 HEL A8 R
example, a circulasxshapedadinaad shaps uhialdsbemissaveijadtmeslgitCcan be discharged from the

fluid distribution pipes 33 over the entirety of the three-dimensional space of the quenching unit 31.
Thus, swirls can be created throughout the entire space of the quenching unit 31.
Furthermore, a plurality of baffles 34 is provided on the bottom of the quenching unit 31.
20 The baffles 34 may have various shapes, for example, a circular shape, a linear shape which bends
several times, etc.

In addition, in consideration of the case where an increase in the level of fluid is required,
the quenching unit may have a frusto-conical shape to control the level of fluid. In other words, in
the cylindrical quenching unit, if the amount of fluid in the quenching unit 31 is relatively small, it is

25 difficult to control, that is, raise, the level of fluid. However, in the frusto-conical quenching unit

the cross-sectional area of which is reduced from the top to the bottom, even if the amount of fluid in
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In addition, in consideration of the case where an increase in the level of fluid is required, the quenching
unit may have a frusto-conical shape to control the level of fluid. In other words, in the cylindrical
guenching unit, if the amount of fluid in the quenching unit 31 is relatively small, it is 25difficult to control,
that is, raise, the level of fluid. However, in the frusto-conical quenching unit the cross-sectional area of
which is reduced from the top to the bottom, even if the amount of fluid in the quenching unit 31 is not
enough, the level of fluid can be easily raised to a desired degree. In the above description, the term

Trusto-conical s yged, byt ih,ahane,of dis Quenshing ks, Rnoklimited lo {is,ln pther wards, the
quenching unit 31 can be of any shape, as 16ng as the cross-sectional area thereof is reduced from the
top to the bottom. thdntihe asbiptineptohtiapressiniimnenton; thelaiiesh3dduatentispostdamithe bottom

of the quenching unit 31 between the first fluid outlets 35 and the sidewall 36 of the quenching unit. The

baffles 34 comprisEiiEd®ivord wdsIecsh WrigheachinggRield st Al SHYK GtePHtYR§ERSangular
intervals and enC%@&@&ﬁ?a}Q&%’%&ﬂHi@dﬁ&ﬂﬁ&%ﬁe toﬁ_to thégoﬂquition, the baffles 34 are oriented in the

direction in which they disturb the flow of 10 quenching fluid and reactant in the quenching unit 31.
Thanks to this orientationloflib enieffi@snBdf treesanchengofiic bafifid84ettdispnixé dnwhthbtitentedictant.
FIG. 2 is a view iIIustratin%_the mixing unit 41 accarding to the present invention. Refening to FIG. 2, the

mixing unit 41 of tHE AFBTLHY o8 RedBitihy Qe Hravbie tlttiolf fciee it bafies 43,
one or more partiigs,ff.andsepAu i Auleliss bR aplRed Dafish & pemieanasiicly

disposed under the first fluid outlets 35. The partitions 42 compart the space between inner and outer
sidewalls 44 and 48zofthcrmilingl emivintosbyBraflsidacdgsiiswhich the inclined baffles 43 are respectively

disposed. Mixed fluid which is agitate the inclined baffles 43 and the partitions 42 is discharged out of
the miang unit 41 throug AN CSEORERUIE o BT JE LA T MR 0N B D marical b
shape. In the emhggimentaalhauahdhe miKnEBiRasDSEN TSKAleR s BRAAsREYFECR box
shape, it is not restricted. The mixing unit of the conventional technique has a box structure which

includes a fluid inl&e theocyreRiibeaf biddsesmpisiediiibardstiuenching unit 31 into the mixing unit 41, and
a fluid outlet which is dispﬁﬁcﬁag a Bositiﬂn facin ehe fluid inl?t ﬁuch that the uenchip%fluid charged into

25the box is mixed. The convenhonaervrvli>1<|lrllsgtrgtl51ﬁl %sr?ﬁ(éng van agaécg a %i}%p & Slrticture But the
Referring to FIG. 2, the mixing unit 41 of the quenching apparatus according to the present
invention includes inclined baffles 43, one or more partitions 42, and second fluid outlets 45. The
15 inclined baffles 43 are respectively disposed under the first fluid outlets 35. The partitions 42
compart the space between inner and outer sidewalls 44 and 48 of the mixing unit into several
spaces in which the inclined baffles 43 are respectively disposed. Mixed fluid which is agitated by
the inclined baffles 43 and the partitions 42 is discharged out of the mixing unit 41 through the
second fluid outlets 45.
20 Typically, the mixing unit 41 has a cylindrical box shape. In the embodiment, although
the mixing unit has been illustrated as having a cylindrical box shape, it is not restricted.
The mixing unit of the conventional technique has a box structure which includes a fluid
inlet through which fluid is supplied from the quenching unit 31 into the mixing unit 41, and a fluid
outlet which is disposed at a position facing the fluid inlet such that the quenching fluid charged into

25 the box is mixed. The conventional mixing unit has the advantage of a simple structure but the

disadvantage of low mixing efficiency.



disadvantage of low mixing efficiency. Therefore, to enhance the mixing efficiency, in the mixing unit
of the present invention, the space (mixing zone) in the mixing unit is partitioned into several sections,
preferably, two or more sections, more preferably, six sections. As such, to partition the space in the
mixing unit 41, the partitions 42 are provided in the mixing unit 41. 5Furthermore, a baffle (not shown)
may be provided on the bottom of each section of the mixing unit 41 to create turbulence in the fluid
drawn thereinto. The baffle which is provided on the bottom of the mixing zone comprises a thin plate

which has a predetermined height and is placed upright. As well. the baffle be bent a predetermined
angle or be round. The ine(ﬁ?ﬁrg%gﬁhtglg%iggo%%f% %%Clﬁlrlﬁ?’ 41 a?enggg%g%ngg)ﬁgﬁrﬁ%%{? uvi?ﬂﬁ%t falls
10vertically from thie fppstfivittiogtieis) 3bomiemgninitde piationadhtibedppesesitiaqes@itietnctined baffles
43 and flows downwards in inclined directions. _  In other words, the mixing zone may have the inclined
baffles 43 along WRARRECERAHI BT ARiRNE VEHFCUmP plAseBBriaRu ISR SBItHE BRI IAEYr,

alternatively, have[hggmgggm obﬁfef&%ﬁémﬁﬁgadﬂﬁ'ined baffle 43 is inclined with respect to the

bottom of the mixing unit 41 at a 15predetermined angle under the corresponding first fluid outlet 35 of the
guenching unit 31. Tattisjrtoreffaetitke (yoc seada)turiyle powiitedloe fhohoodthe fasdsdrawnfitito the
mixing zone, the mixing unit 41 is designed such that fluid drawn from the quenching unit 31 into the

mixing unit 41 floWEXsWRival SaR Fthdenseindy Bumhdawsheeipgn I'yibdlsndrihiRe e dewall of the
mixing unit 41, ugRGHBASRLNG Mixinche fFigRcy AAAS e e ndieneriiedielinedmaies 43
which are respectively disposed under the first fluid outlets 35 of the quenching unit 31 is to allow fluid
drawn into the mixilgedimitidit. to/slideltHermdie. may b&pmitveprevbramimethangivirithg omitl4 1, the sections which
are separated from each giher are [qepectiyely fprmed under fhe frst fuid outie 35 0f e gyenching uni
10 vertically from the first fluid outlets 35 comes into contact with the upper surfaces of the inclined
baffles 43 and flows downwards in inclined directions.
In other words, the mixing zone may have the inclined baffles 43 along with the baffles
which are vertically placed on the bottom of the mixing zone or, alternatively, have only the inclined
baffles 43. Each inclined baffle 43 is inclined with respect to the bottom of the mixing unit 41 at a
15 predetermined angle under the corresponding first fluid outlet 35 of the quenching unit 31.
That is, to effectively create turbulence in the flow of the fluid drawn into the mixing zone,
the mixing unit 41 is designed such that fluid drawn from the quenching unit 31 into the mixing unit
41 flows downwards along the inclined baffles 43 as if on a slide and strikes the sidewall of the
mixing unit 41, thus increasing the mixing efficiency.
20 As such, the function of the inclined baffles 43 which are respectively disposed under the
first fluid outlets 35 of the quenching unit 31 is to allow fluid drawn into the mixing unit 41 to slide
thereon.
Furthermore, in the mixing unit 41, the sections which are separated from each other are
respectively formed under the first fluid outlets 35 of the quenching unit 31. Each section in the

25 mixing unit 41 has one inclined baffle 43. Fluid which is discharged through each first fluid outlet

35 of the quenching unit 31 is dropped onto the upper surface of the corresponding inclined baffle
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25mixing unit 41 has one inclined baffle 43. Fluid which is discharged through each first fluid outlet 35 of
the quenching unit 31 is dropped onto the upper surface of the corresponding inclined baffle 43 of the
mixing unit 41. Fluid which has been drawn into the mixing unit 41 and dropped onto the inclined
baffles 43 disposed under the first fluid outlets 35 slides along the upper surfaces of the inclined baffles
43 and creates turbulent flow. Thereafter, the fluid strikes the partitions 42, the outer sidewall 48 or 5 the
baffles in the partitioned sections of the mixing zone and is thus further agitated. Thereby, the mixing

performance of thg n’¥ Ing unit 41 gan be further enhanced. The second fluid outlets 45 are formed in
the inner sidewall 43400 the m%(lllr?lg unit 41, so that mixed fluid is discharged out of the mixing unit 41
downwards through the seranwelhilihdae bitetsrdntag assiifigught anaadditigeabreadt ditlpkdtagiof the
reactor or discharge reactant. Furthermore, 10 when the mixed fluid is discharged downwards through

the second fluid offiEtPAstrredsithBuidinutidawidespong barpacesifies el thendpratatisinite flowing
through a concentyg giegulan BAle ALY ASTBRGRY R RELARNALAMe outer MIOIRRLWETS, the

second fluid outlets 45 are formed by making holes in the inner sidewalls 44, such that fluid is agitated
after passing throtgtbifilesholbs parbeucthentvose guides g6 @reapd dvilds duiththegtaralllaladbydfiawvhich is
defined by the inner sidewall 44. Thus, when fluid drops downwards through the circular hole 47, the fluid
swirls due to the JURJBE FEOTRAEHILRAHINg ‘(‘:‘Bﬁ’téﬁfﬁ“g@t@é’é@ﬁe&ﬂ@%ﬁqd liquid. Therefore, the mixing

performance of the mixingnit 4t canbadurtiererhanearivine QuidarA: HGSx3and 4irespectively

are a partially broken view and a partial sectional view 20illustrating a reactor having the quenching
apparatus accordithg torttElpieseithnged tiarel the mksghond o WIESIShangheseciaiftus sufsplied from

the upper portion in the regb%tﬁr intoﬁﬁie %uenchingﬂunit BJf f the}&%e ch in a%%aratu of the present
invention. The reattahty AR HERARISHOY RIRTES £l hA eI S agr AR With Eﬂlé]?%'ﬁﬁ% fluid
discharged, from thgdhuet hslibalion RiRGS23 Hoihe saliichidf HiaSBRraR Hif-AUSTEEY HME31.
inner sidewall 44, the fluid can be further agitated while flowing through a concentric circular hole
47 which is defined by the inner sidewall 44.
In other words, the second fluid outlets 45 are formed by making holes in the inner
sidewalls 44, such that fluid is agitated after passing through the holes.
15 Furthermore, guides 46 are provided in the circular hole 47 which is defined by the inner
sidewall 44. Thus, when fluid drops downwards through the circular hole 47, the fluid swirls due
to the guides 46, thus maximizing contact between gas and liquid. Therefore, the mixing
performance of the mixing unit 41 can be further enhanced by the guides 46.
FIGS. 3 and 4 respectively are a partially broken view and a partial sectional view
20 illustrating a reactor having the quenching apparatus according to the present invention.
As shown in FIGS. 3 and 4, reactant is supplied from the upper portion in the reactor into
the quenching unit 31 of the quenching apparatus of the present invention. The reactant drawn into
the quenching unit 31 can come into contact with quenching fluid discharged from the fluid
distribution pipes 33 in the entirety of the space of the quenching unit 31.
25 Furthermore, when the quenching fluid and the reactant are drawn into the mixing unit 41

through the first fluid outlets 35, they slide along the surfaces of the inclined baffles 43 and switl,
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25Furthermore, when the quenching fluid and the reactant are drawn into the mixing unit 41 through the
first fluid outlets 35, they slide along the surfaces of the inclined baffles 43 and swirl, thus being further
effectively mixed with each other. FIG. 5 illustrates a quenching unit 51 having the frusto-conical shape
described above. As shown in FIG. 5, the quenching unit 51 includes two or more fluid distribution pipes
53, a fluid supply pipe 52, two or more baffles 54 and one or more first fluid outlets 55, in the same 5
manner as that of the quenching unit 31 which has been described above. However, unlike the quenching
unit 31, the sideWﬁ!lllgb%gf h gu e&%ﬁl}g unéhSllﬂ;sé é%gr(l)[' ured such that the cross-sectional area thereof is

reduced from the top to the bottom. n the case of the frusto-conical guenching unit 51, when an
increase in the level of fluridssriguizesa gx@ohih thaiesneamigahdltriddredhietihapehingtsaitdleis relatively
small, the level of fluid can 10 be easily increased, in other words, easily controlled. In the above

description of FIG. 5, althBsghPHER _ TrisiavenhiparHay Wﬁé@ﬂ%ﬁ%@%@%ﬁ@i&b@ﬁ%ing unit 51
Is not limited to thig, inggth S{B}g{ﬁ % 455808 e RI ARSI PSR APAAS ARG SRaSE SYoRAARR thereof is

reduced from the top to the om. Furthermore, a mixing unit 61 is provided under the quenching unit
51. The mixing unitadieiGik thaisofhibespinehsizapd as dhathdfatHeamikisnghedittddewhitivbas belie described
above. In other words, the quenching fluid and reactant which have been primarily mixed with each other

in the quenching GHAPSENE WlbplidBeint ¥R nischBumerieg gt st fhieth B8t PR&THTied fluid

drawn into the mixingunitLlashides alangddaslingdhatiles Baqnd is further agitated in sections which are
formed by partitioning the space in the mixing unit 61. The sections in the mixing unit 20 61 are

separated from each othdn by paetiti 6reg1620-dnare gftechtieumizédvhiendowiichsh agtsderliof thiel separated
sections is discharged out of the mixin it.61 through one ar more second fluid qutlets 65 which are
formed i an nef SN S WHEAE SRS R EAARE R SRIEAN 3T e TS GHIEE . As well
guides 66 mgay beypkavidad it ot abRgledif Hhgigdides 66 function to swirl the fluid discharged
from the second fluid outlets 65, thus further agitating the fluid. 25Thereby, the quenching apparatus of

the present invention canlfufthehose Hesadetighehiking pltvdeghibntgan ‘frusto-conical’” has been used, the

shape of the quenching unit 51 is not limited to this, in other words, it can be of any shape, as long as

the cross-sectional area thereof is reduced from the top to the bottom.
Furthermore, a mixing unit 61 is provided under the quenching unit 51. The mixing unit
15 61 has the same shape as that of the mixing unit 31 which has been described above. In other
words, the quenching fluid and reactant which have been primarily mixed with each other in the
quenching unit 51 is supplied into the mixing unit 61 through first fluid outlets 55. The mixed fluid
drawn into the mixing unit 61 slides along inclined baffles 63 and is further agitated in sections
which are formed by partitioning the space in the mixing unit 61. The sections in the mixing unit
20 61 are separated from each other by partitions 62. Thereafter, the mixed fluid which has been in
the separated sections is discharged out of the mixing unit 61 through one or more second fluid
outlets 65 which are formed in an inner sidewall 64 which is concentric with an outer sidewall 68 of
the mixing unit 61. As well, guides 66 may be provided in the circular hole 67. The guides 66
function to swirl the fluid discharged from the second fluid outlets 65, thus further agitating the fluid.
25 Thereby, the quenching apparatus of the present invention can further enhance the mixing

performance.

10



Although the preferred embodiments of the present invention have been disclosed for illustrative
purposes, those skilled in the art will appreciate that various modifications, additions and substitutions are
possible, without departing from the scope and spirit of the invention as disclosed in the accompanying
claims. 5[Industrial Applicability] The present invention provides a quenching apparatus in which
swirls of fluid can be created throughout the entirety of the three-dimensional space of the inside of a
guenching unit rather than being created only in a two-dimensional plane. Furthermore, the creation of
fluid turbulence is maximi in.the mixing unit, Therefore, the fluid mixing efficiency of the aratus
10can be markedly ennars 2 T e TR i
so that when the fllistpasgespthequghetiidiatitats qit Gihapgdtidhantagiaiesholifiedidiipmidgividasdare
provided in a circular hole which communicates with the outlets. Thus, the fluid swirls when it drops
downwards througHPEHEHAPS aRPaRk. PO eRiRaAG R SststoPpRthREH 4 Hpentiopdd disdesedMs] [Claim
1[ A quenching aqggﬁgg&ﬁptglg,ﬁgggﬁgr, comprising a quenching unit and a mixing unit, wherein
the quenching unit comprises fluid distribution pipes branching radially off from 5a central portion of the
guenching unit and ejecting quenching fluid, and one or more first fluid outlets formed through a bottom of
the quenching unit, and _ the mixing unit comprises: inclined baffles respectively disposed under the
first fluid outlets; odg‘&w&ﬂﬁ?mmh%tartitioning a space between inner and outer sidewalls of the
mixing unit into a pluralitygf seRafaled fRAGRS IRV IGR e Iined baffesareyaspeslivelydisposed; and
a

created throughout the entirety of the three-dimensional space of the inside of a quenching unit

rather than being created only in a two-dimensional plane. Furthermore, the creation of fluid
turbulence is maximized in the mixing unit. Therefore, the fluid mixing efficiency of the apparatus

10 can be markedly enhanced.
Moreover, outlets are formed in the inner sidewall of the mixing unit, so that when the fluid
passes through the outlets, it can be further agitated. In addition, guides are provided in a circular
hole which communicates with the outlets. Thus, the fluid swirls when it drops downwards through

the circular hole, thus maximizing contact between gas and liquid.
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10second fluid outlet through which fluid agitated by the inclined baffles and the partitions is discharged
out of the mixing unit. [Claim 2.] The quenching apparatus according to claim 1, wherein the fluid
distribution pipes are connected to a fluid supply pipe, the fluid supply pipe supplying the quenching fluid
from an outside 150f the reactor into the quenching unit. [Claim 3] The quenching apparatus
according to claim 1, wherein the fluid distribution pipes extending radially from the central portion of the
guenching unit are configured such that first ends of the fluid distribution pipes are disposed at a radial
center of the quenching unit and second ends 20thq@1?‘&ﬂpf§jjisposed higher than the first ends thereof.
[Claim 4] The quenching apparatus according to claim 1, wherein each of the inclined baffles is
inclined downwardg$dwia predetermined angle, so that fluid that has dropped vertically from the
corresponding first fluid outlet comes into contact with the inclined baffle and flows downwards
therealong. [Claim 5] A quenching apparatus for a reactor, comprising a quenching unit and a mixing unit,
wherein the quenching unit comprises fluid distribution pipes branching radially off from
5 a central portion of the quenching unit and ejecting quenching fluid, and one or more first fluid
outlets formed through a bottom of the quenching unit, and
the mixing unit comprises: inclined baffles respectively disposed under the first fluid
outlets; one or more partitions partitioning a space between inner and outer sidewalls of the mixing
unit into a plurality of separated spaces in which the inclined baffles are respectively disposed; and a
10 second fluid outlet through which fluid agitated by the inclined baffles and the partitions is

discharged out of the mixing unit.

[Claim 2]
The quenching apparatus according to claim 1, wherein the fluid distribution pipes are
connected to a fluid supply pipe, the fluid supply pipe supplying the quenching fluid from an outside

15 of the reactor into the quenching unit.

[Claim 3]
The quenching apparatus according to claim 1, wherein the fluid distribution pipes
extending radially from the central portion of the quenching unit are configured such that first ends
of the fluid distribution pipes are disposed at a radial center of the quenching unit and second ends

20 thereof are disposed higher than the first ends thereof.

[Claim 4]
The quenching apparatus according to claim 1, wherein each of the inclined baffles is

inclined downwards by a predetermined angle, so that fluid that has dropped vertically from the

12



The quenching apparatus according to claim 1, wherein the fluid distribution pipes 5comprise two or more
fluid distribution pipes. [Claim 6] The quenching apparatus according to claim 1, wherein a plurality of
baffles is provided on the bottom of the quenching unit. [Claim 7] 10The quenching apparatus according
to claim 1, wherein a plurality of baffles is provided on a bottom of the mixing unit. [Claim 8] The
guenching apparatus according to claim 1, wherein the one or more first fluid outlets are disposed at
positions corresponding to the space between the inner and outer sidewalls of the 15mixing unit. [Claim 9]

The quenching anparals ASRIINGS IR, A RS G NG MRIPHIFR! IIHOUISR AGATanged
concentrlcally with an outer Sidewall of t € quenching unit. [claim
therealong.

[Claim 5]
The quenching apparatus according to claim 1, wherein the fluid distribution pipes

5 comprise two or more fluid distribution pipes.

[Claim 6]
The quenching apparatus according to claim 1, wherein a plurality of baffles is provided

on the bottom of the quenching unit.

[Claim 7]
10 The quenching apparatus according to claim 1, wherein a plurality of baffles is provided

on a bottom of the mixing unit.

[Claim 8]
The quenching apparatus according to claim 1, wherein the one or more first fluid outlets
are disposed at positions corresponding to the space between the inner and outer sidewalls of the

15  mixing unit

[Claim 9]
The quenching apparatus according to claim 1, wherein the one or more first fluid outlets

are arranged concentrically with an outer sidewall of the quenching unit.

[Claim 10]

20 The quenching apparatus according to claim 1, wherein fluid discharge holes are formed
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20The quenching apparatus according to claim 1, wherein fluid discharge holes are formed in each of the
fluid distribution pipes and arranged along a longitudinal direction of the fluid distribution pipe. [Claim 1 a
The quenching apparatus according to claim 1, wherein the quenching unit is reduced in 5cross-sectional
area from the top to the bottom. [Claim 12] The quenching apparatus according to claim 1, wherein
the second fluid outlet is formed through the inner sidewall of the mixing unit, and a guide is provided
around the second fluid outlet to swirl the fluid. 10

in each of the fluid distribution pipes and arranged along a longitudinal direction of the fluid

distribution pipe.

[Claim 11]

The quenching apparatus according to claim 1, wherein the quenching unit is reduced in

5 cross-sectional area from the top to the bottom.

[Claim 12]
The quenching apparatus according to claim 1, wherein the second fluid outlet is formed
through the inner sidewall of the mixing unit, and a guide is provided around the second fluid outlet
to swirl the fluid.

10
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