WD 2009/ 045634PCT/ US2008/ 072428 METHOD AND APPARATUS FOR COOLI NG PYROLYSI S
EFFLUENT FI ELD OF THE | NVENTI ON [ 0001] The present invention is directed to
a process for ﬁuench_i ng the gaseous effluent 5 from hydrocarbon ﬁgrol ysi s
uni ts, includVAg"BH6*ysis units using 1iquid feeds sucRCRYSHERHIHEs, and
especially those units that use feeds that are heavier than naphthas, such
as gas-oil or other heavy hydrocarbon feeds. Mire particularly, the

i nvention pertains to quenching the cracked hydrocarbon effluent bel ow the
ef fl uent dew poi TMETHEODMAND ABRARUER FORCOOLANGRYROE S ISEREFANGST
wetted-wal | quenching apparatus and process. 10 BACKGROUND OF THE | NVENTI ON
[0002]1t is 'Eﬁ)a(% ml ight olefins (e.g., ethylene, propylene,
and but enes) g ret . I’y 'heavy hydr ocar bon fgedstocks, such as
gas-oi I s and [800¢les, Thebpicsénz invontjpy rioliysics tok psoeaforauackingghe gdsedus eflusa
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from cr ?"Cked fo'ﬂ%?‘é% thyeglr Oﬁ;%lgobcgr%orfl ?e%&js‘ &2 G igulasrp?ﬁwltequweﬁtgo%l ler RIS, tugn rnevent
deposition of tar (:l neludi ng tar-preéecursors and” ot her eapvy conp nent %) and
rel ated foul ithgcpelel! ydecnbérh cfilubhebctpwe Hehcflgut pinentoint Fusitdh eirget iqticric or

desi rabl e {0 ;) JRIOVS SUEAM SLAGKI MY, BLRGESS SR J.5h fgw by | ndirect 20 heat
exchange and reuse 0 e recovere ro e cracked effluent stream

Ef fl uent Weat recovery is typically perforned by indirect heat exchange,
such as w t h BAMEKGROWNTEOFEANS IRYENIH@Nexchangers (TLE' s).

[ 0003] Hydr oc feed ;L. t api gl ring Kj typi |y, ko the
bresence of San At drflER RHalRRLA Sl PORHAE R s iRyl o)
stream nmay t ypickiag Irglatexiyt haale hg&opylranl fesdsocksisndces ais-dils gmdtceuqaerla'ﬂi@mgal
such as from ‘ ! | )t 0, ,abaut. 0 4 ) . i,dly
guenched to ﬁgﬁw {s k?g%g%é%’%?lﬁggr%%&l?%orﬁ ‘"5%g’“‘gtrh(é\Jfgd%?@fég‘%gh%?%‘ﬁpg?&?ﬁg

val uabl e 18r oductdaded shartiychdiet canng the pyodusi tngaws! teforavent the erashing medkiongitbreavi er
hydrocar bon fegedstocks. NG [ eed: ksy.hawi:ng. | 1, S
associ ated t ﬁgr e\ﬁm&f fcﬁ) ﬁé?as‘gbq%kbgdﬁgiggst gﬁgggt% ﬁv?%ﬁé‘%?@é&%ﬁaﬁ%ﬁ%&p ?%a{égnbi ne
or pol yneri zé&eanythydegasbon feed presents special challenges to prevent deposition of tar (including

tar-precursors and other heavy components) and related fouling problems within the quench
cquipment. Further, it is desirable to improve steam cracking process efficiency by indirect
20 heat exchange and reuse of heat recovered from the cracked effluent stream. Effluent heat
recovery is typically performed by indirect heat exchange, such as with one or more transfer
line exchangers (TLE's).
[0003] Hydrocarbon feed is heated rapidly during cracking, typically in the presence of
steam. After heating and cracking, the vaporized effluent stream may typically exit the
25  pyrolysis furnace at high temperature, such as from about 785°C (1450°F) to about 930°C
(1700°F) and must be rapidly quenched to halt the cracking reactions and prevent degradation
of the valuable products. In addition to producing olefins, steam cracking heavier
hydrocarbon feedstocks, including feedstocks having aromatic components associated
therewith, also produces rcactive molecules that tend to combine or polymerize with cach
30  other while hot to form higher molecular weight materials known as tar, pitch, or non-
volatiles (referred to collectively herein, as tar). Tar is a relatively high-boiling point, viscous,

active material that, under certain conditions can deposit on, insulate, plug, and foul heat



30 other while hot to form hi gher nol ecular weight materials known as tar,
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2009/ 045634PCT/ US2008/ 072428 exchange equi pnent. The fouling propensity can
be characterized in three tenperature regines. [0004] At tenperatures above
the dew point (the tenperature at which the first drop of Iiquid condenses)
of the crackedclfanghagqeprednt.| Ut fpultngeprbubityncant endenciericgl methatei te@bgratbew. 5
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dehydr ogenpat i . I [ I, cti desl form.n

hi gher nnﬁﬁcéﬁgﬁ%agfﬁégmgﬁFyﬁ%?é%ﬁ%%@gy%ﬁé’%ﬁ%ﬂggﬁggﬁgz %§EF%W68?3MQ ere
to i nner surfoddedomfiopvrets deguwpphemtacheasiudi saee dpplitatiensThsE dditiofal mtabeeinisor e,
this materi al L Qe SUNL e[V Ak ' ,
dehydrogenatg? ?ﬂ%rﬁiﬁigmﬁgéfgﬁﬁﬁygﬂ%”ﬁ%?%gﬁf%gﬁﬁg’ﬁﬁ%%ﬁg&?%g%FF¥?%ﬁT? to
renove. [ 0006}AY thohighetadwulkhecitlgripendcules latthinivictle, thahedvestashipynepsndtnsed,
the fouling LeOGLNensBul Smbifhat dnbEliviol:MMhin SiEiivk Und EREAP AT DRE R and
activity and due po.fhe presence o u?flcyent conaensates 0 act as

sol vent tle keeymehztipmreagtionw ungesitably Hamiiggiglir pleéeselar weighthismelegileve, Thehe
Condense,d ,ma‘tteﬁrcl) endates %n'dlté) a(ﬂl%{)e tg@r?‘x'égglrﬁgé;.offlpl'&gss%gﬂ'ﬁg&t,tﬁcﬁ llsoth}Eeeﬁ%'sl.y at
the conditions of the process but fouling is gener y not a serious

probl em Phadertapercathisonaterid adhcers tio onéeésond seetowestokely nobize ciehwdemerdte. t hi s
stage, to separdlify dfifed #a Al h AR AMLE e val uabl e 25vapori zed
effluent that conprises the olefin proéﬁqts. [0007]I'n view of

condensat i on{¢M@pht edt pobaldnihedempeedur prerieh buisifaligendesele kedowias tvi¢ncand
cracked hgavys RYEVQSE AP OMcE IdehERbd FoFBRARrivily MU NG ROPRsHEAGK SrNaRNt ha

ef f | uent
condensates to act as solvent to keep the tar flowing in the liquid phase. In this regime, the

condensed material is still hot enough and fluid enough to flow readily at the conditions of
the process but fouling is generally not a serious problem. Phase separation and fractionation
becomes key objectives at this stage, to separate the tar and liquids from the more valuable
25  vaporized effluent that comprises the olefin products.
[0007] In view of condensation-related fouling and equipment build-up, cracked gas oil
and cracked heavy hydrocarbon effluent streams, including some cracked naphtha effluent
streams, cannot easily be cooled directly to a desirable processing temperature range, such as
from 230°C to about 300°C (450° to 570°F), duc to the presence of the condensable tar
30  components. To mitigate tar deposition and prevent fouling, it is known to provide quench
fluid injection for direct introduction of a cooling direct quench fluid, directly into the hot

effluent stream and/or on the effluent through bore. Direct quench is commonly performed
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streans, cannot easily be cooled directly to a desirable processing
tenperature range, such as from 230C to about 300C (450 to 570F), due to
t he presence of the condensable tar 30 conponents. To nltﬁ%ate
deposi tion anyOptRYERH fouling, it is known to provide §G& HW?W6P8
injection for direct introduction of a cooling direct quench fluid,
Diroct guench 15 commonly performed VO 2000/ 045634PCT] | 152008/ 072428 by
rect quench is conmonly perforne y
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such vol unes.[0088] cofreifcinldraibred te sedkiied;quettvh sysams are thelbigh nquireddgietabl y
| arge circul i her,
due to the s oRTRSecd Bmaht o CORLmo R, BPL Xf&é@i‘%ﬁﬁgﬁ%% oS
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adequat e di SRRESERMIBEY plhfd, Mhe! Rodl LEETInY &%%Q%ﬁuh)rﬁtl&{ a%ﬁﬁereﬁﬁé Kent
stream An additional and Seérious operation problemwth j1perS|on
fittings i s tdHBoyyopesesireliingthet Pysissradisperspandings mjﬁct@dwéum& ugs witginpthg g
with p0|ynErcﬁB@dQQh&mP@ﬁ&&Pbﬁﬁe\%&LQP?ﬁk§§RﬁH§k§ fdt yRyAhkagloe b fts @ench,

anot her neans of ﬂuenc i ng fluent is wt
25  quench fluid used, but the introduction systems also may utilize inertial dispersion, spraying,

fl ow

or some other type of voluminous and energetic introduction method to attempt adequate
dispersion and mixing to directly quench the cracked effluent stream. An additional and
serious operation problem with dispersion fittings is the propensity of the small openings in
the nozzles to plug with polymer and coke particles.

30 [0009] Separate from direct fluid quench, another means of quenching hot effluent is with
an indirect heat exchanger, such as a TLE, either with or without concurrent direct quench

injection, though typically without express creation of a wetted-wall quench fluid film. The
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an indirect heat exchanger, such as a TLE, either with or w thout
concurrent direct quench injection, though typically w thout express
creation of a wetted-wall quench fluid film The WO

2009/ 045634PCTPIE05%8/ 072428 art has desired production PSA/US2MERES wal |

i ndi rect heat exchanger quench process but has had difficulty actually
achieving a commercially effective and efficient process or apparatus.
Whereas with the previously discussed direct quench apparatus, a wetted
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These ref eregeesoal Ml ﬁfemﬁ@mw étgygnenﬁwa%i&ue%h wgt%%ngl Jg%éun& Nash hé%]qu' ds

in annular quench fittings. U S Patent 3,593,968 0 discloses a net
and appar at u§xdheeithas genceid hléu@%hfeptﬁhmte g QUsneheexplager felloowd by atqeenahmot her

medi um Al sog,dRgetioRGtMa! HORE AL %&9&9@9&&& éngr%am?rﬂgﬁ AR AGLKTL R,

variations, the Severe t enperature erences o varl ous conponents,

heat stressel0Hnd P@pé’a&e@tei ‘8L MG RAOS D T 0Y/ DaTeWIPETISSI0085 0728428

cooling cycl ggzcomatgy dddiaubid ERal BriGheBhdnDd ppiRdidRl M 21931 NG Re YISO M
filmcoverage and fhickness. These deficiencies result'ed in utilization of

excessi ve anBiyntdl s¢qugitiehen Faluiced discchaiameiaiand aperchtiushdirecerjesten fidingss.
Q her  at t enplgicd ¥R, QURIEBRL Sinfied 1'{198@1@t16nnﬁthhl§ Aftese Ilcﬁréﬂcé alsoaém%ﬂ)tse whous

3,959, 420, the sane_inventor provid an i nproved annul ar quench fitting
methods of distributing wash hquldb in annular quench fittings. U.S. Patent 3,593,968
30  discloses a method and apparatus for direct oil quench point, with no heat recovery to another
medium. Also, under actual operating conditions and manufacturing variations, the severe

temperature differences of the various components, heat stresses, and repeated heating and
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5 that reversed the position of sone of the quench fluid discharge
conponents as conpared to the '968 patent, providing a nethod and appar at us
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injecting a guemehbng pdrfobded ﬁngﬁa{rﬂuﬁk |cé/v1tydth£te§éwobfns' NG dtbhﬁ)uh&{ wifH @t ream
with sufficient inertia and nmonmentumto caus quench fluid to fl ow

C|rcunferentWQFY9“%?%ﬁﬁHmPﬁ§“Ph§V%8w§WPF%b@”%fTF%@“@éﬁHﬁﬁ@““thé@@@ﬁwhuench

fluid i nBoodpgtiondT qayieh GOR iBHENaRE HoSe] I8ad: ﬂhfbutglhgore 43 tRAdI & heatI 0 her s
| i sted above that . introduce the guench flujd directly _into the effluent

conduit 15 PYYR refurgpeoismerrd T nfodhR Qv sﬁ}e@t‘é‘”ﬁ‘t}cﬁb‘éﬁ“t bydragisicapteolpbqui r e
an ineffici et intoluwde q@hcHIBgac Mo tlsktivdic ¢HRA ﬂu@qgﬁtﬁkﬁﬂotm&% Herod@Sion of
denonstrated that separated phase flow patterns or reginmes tend to
establish along the flow path as the vol.yne of quench fluid is reduced to
desirably efficient levels, requiring use of an inefficient volume of fluid
to obtain suitable surface coverage over the full length of the TLE Al so,
guench introduction fittings tend to be



20 sized to operate around a target flow range and if the effluent flow

diverges out of this flow range, then the fitting is either inefficiently

over-sized or zed To avoid these issues, such systens tend to

require |ntrog§g(§@ﬁ6%f an excessive vol ume of quench fIFGFESEEYEIEE cone t he

non-uni formty and di spersional inefficiencies. Further, a significant

portion of the quench fluid is introduced in such manner as to directly and

transversely encounter the 25 high velocity cracked effluent stream

resul ting in dnuindtidientvolding peqendniluid tihi disprdpertiohgewistribeamodneknnh fliig ah et

I nt er action V\!}?ﬁ“ehm; Hgl?eé&lr QCPRS. an%ul[%I ?rr%?épée pro Eon sqg’t *rgn%emterlftl ttculs {0 ¢ UbSt nt I al
ui 0

portions of the Intro uced quenc I nefficient encoun uMEd and
not protecti r@n'trddehstmmew pﬁ@@e@@lmwout tho fuld Ieagyfavkthe Iamlutau r:abub/elvﬁpednsqﬁgr si on

effect, an ex&g&gb ntty)guclﬁgﬁa ng csgLEl?engh fk{ HI Iogrc%: re&lgho&{yb?e n tesrrtBro gh the
%c d

surface coverage e gaim, 'thi's al so requires 3 rease
processi ng ed@ngﬁnefhthe @atpam qaylty [QBQ,Se]STxh@ pmalix}oof mc tpredefimnddsigas, abe tahgntitlhe

processes anqhglﬁcﬂ u"f‘t% Hﬁoé&ﬁoﬂ B&[b egé"g 158he 1CY¥% fi?s\(\’ggx%(ﬁ Bt ngrrlltl}cldolillls ul\(lil a

t he known processes ave e ency
2009/045634PGmﬂUS@&m8moﬂ24@8;kh@ngcomwmgéﬁahdﬂbﬂmﬁnnpﬁodncdwﬁbmtmmhanw

optimal que nCaIPc ﬁ*dh(gdsto dTgb? \Fp]dill:fp Fuid rd}rcéélg%y £ ﬁ:a)’ SR Jllgtr slctt J}? cREAGRS Stoand

equi pment i npro enents i eve sited operationdl |C|enc
effectlvenessnﬁﬁm@ﬁqm@n@WKSy§m@ﬁm&@ﬂmgm%ﬂmﬁMnganﬁémibearlng cracked

ef fl uent W“ l[@(} m ti Qﬁ@' nf &b2 4%%'&%5&% r&l«%ﬁod)fopﬁ@e%?hn?/%g L@tce?ﬁu ﬁ{ %t{epr%é)guem:h

tube. 5100161It remal ns eS|ré£ e to provide an | quenc
|ntroductlon1%@@Wédqaﬁ@ma@5wd&m@§ﬂ@hBﬁHﬁWW@ﬁeﬂﬁﬁ@iEﬁbmqmlwmhi%ﬁmmwnmamd

h
conservat i velygy q{oﬁﬁeﬁt'uxlﬂ% @ﬁxs@{l‘le %Lén'cﬁ; 'ﬂﬁfg{to ﬁ%%ﬂ&urﬁfereﬁt’r‘d&g %H)u];l{i t’Heqns?tJe%ng dne

ef fl uent through bore. Is desirab rovi guench system
that is usef@fﬂWHWhmatdH?@@FFqméﬁéHh@¥§@©¢wadeOﬁﬂanuﬂhdi$8¢buheaﬁﬁé%éhange

system that %&%@Bﬁl@&qlgw@&%vy&gﬁm&%& tﬂgmeﬁm mub §e’°¢t1§lﬂr‘r‘<§‘&1@ ofhuttlcdo ﬁ“
bl e f

prior art systens to prevent tar esira
reduce tHé afi9iint sBelcqeam oh fiomys dwp@tyuw@ér @%p@w e@mrvenyneé@mnt ch'@lmqwénch

appar at us ef fol, 4Rl rAuI B RRLE nﬁnldglflr%clﬁé derﬁ&nsﬂrﬁeadﬁ&' 55 d%téoﬁpah?[ezoﬁdvpﬁcttt%{hs

ef fective, conprehen3|ve wet t ed guench uses | ess
quench f1 ui d OF Frahnes denddegitabdish ﬁiyna qh@ ﬂpwm@?h aarﬂnc \@M@ecsfswsnchmldsummw tOF THE

| NVENTI ON [Q%Zhﬁ@fdﬁ’&@&%&h ﬂcﬁlﬂx‘?{fgt ﬁéerbf R il Sent QoRmB @ RS0l %n@fal@d

apparatus for coo é a gaseous pyrolysis effluent containing condensab
conponent st Hfece saveRepos thedwl kngth athe TLE ohsaarinl insioriictipr §ltinguient ade

i ndirect xqueRic bidpbhaRG%0uaN A/ RLetiMRM G anf FBhe EXEHRAGE HivelJ2€Sut oF REs flow

range, then the fitting is either inefficiently over-sized or under-sized. To avoid these issues,
such systems tend to require introduction of an excessive volume of quench fluid to
overcome the non-uniformity and dispersional inefficiencies. Further, a significant portion of
the quench fluid is introduced in such manner as to directly and transversely encounter the
25 high velocity cracked effluent stream, resulting in turbulent dispersion within the flow stream
and mitigated interaction with tube process surfaces. This tends to result in substantial
portions of the introduced quench fluid inefficiently not encountering and not protecting the
inner process wall. To mitigate the turbulent dispersion effect, an excessive volume of
quench fluid is introduced to improve surface coverage cfficiency. Again, this also requircs
30  increased processing equipment capacity.
[0015] The prior art demonstrates that the processes and apparatus for introducing a wall-

wetting quench fluid via the known quench fittings and processes have efficiency
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i nventive processes and apparatus have application to wetted wall direct
quench systens and 20 to wetted wall indirect heat exchange systens, such
as transfer ngers (TLE s). This invention may be useful wth
%2 082‘4 na P
primary, seco ? &Hdl or tertiary quench systens. The ChVeRPY YA as
particul ar appllcatlon for equi pnment and processes used to quench a hot,
cracked, gaseous effluent containing condensable tar-precursors, such as
may result fromcracking a liquid hydrocarbon feed such as gas-oil,
napht ha, or ﬂ@eﬁ$Wh&wmm@0%msk@hmék&&h&lmﬂﬁwhmandtk91moﬁhemMHaﬁﬂawhd@dmare
fggff ;‘2;‘ :'t :@;@ﬁﬁ&g‘?&%& dnége(ﬁ&’?%egﬂ‘ frofvlel%erﬁ?tg’)égss\% atﬁegéeaf?ed Olpelidgor‘}dP%fhflency
segregat es t had ®|ﬁf@¢teztsme@m irok qumc:h oguan rfgr dldweCngwltad bqumlgcdna&bdmﬂluﬁmtvdnan
annul ar quengh i a nd distri Uld within the cavity,
fromthe operd?%%% Qnﬁmgl§%P§€pﬁmaﬁﬁmﬁﬁgiggg%ﬁﬁg%g he’ guench fluid fromthe
cavity ontdo tih@6ef f [luemuing tesoughtoyoredamalingrove3QiehddB] inFhdictionmethod/and
appar At s AnGoRAREAR ALFSSEhAE HERRNJLL g LLOENG IR0 PIRSERS LI
wal | form ng dfiqeanck flgderob tHeI afiilebni uhtoogm bae. ahmudiwrab(teamlmg}wdervawetawé quench
hydraulical |y, f S ) Il oui to
the gaseous ol TThant aar T MHha TEb s S TR R el s
2009/045634PGWM@EQ©@@W®@2483SanHWéhﬁgmmuﬂ@hﬂp@ﬂ@mukyramdwﬁmﬁécpkweﬂww
provi de ajuni I d: f ' [ ]
excess 0f0|,§ﬁﬁ%ga&gﬂg‘ ?ﬁ %&%g&b%%%%%%ggMﬂmﬁ8ﬂgk%§?%¥@§§#ﬂ9@ﬁgﬁ?ﬁ&@HtiVe
process and agﬁéﬁﬂﬂ@yhﬂpmwmdﬁf%mmémﬁmgﬂ@N@Maﬁd%eﬂme@$nvbDMEthdnaﬁﬂmwgans
for direct!y & ablRAUEE Nghibd ALk ﬂueqeﬁﬂ&la it 8 us R AT SIABH Mol i o GHEAGD OF 1
into an indirect heat exchanger such TLE, "or 1nto a ct q ench’
fitting. ThlﬁmﬁK@CGEEmF%ﬁénabled at | east |n part due to the presence of an
annular cavity that is hydraulically in controlled comunication with
(e.g., renotguaiMaest OFGRdmveRY1de ef fl uent through bore. The inventive
process is fUrther enablfed at reast in part by the method of introduction
of liquid quéMdfl f| dhel prenend invisaticanislatearto @avpeoys amtheslatadyamntiotpe o epobing aj s
still further a%&%my?(qyﬁst Sl Eoﬂtﬁnlnégonﬁa{bgblg H&nﬁo‘ﬂeﬁtpﬁlapéa‘ﬂvdeﬁébgrbn%ffﬂ@nt-
peripheral channe that serves to create the controlled hydraulic
resi stance bePHisEng suBcenvGh ay indisset guenenidftingsend'pr indisest heah prsheyiscace Thpat

facilitates %x’@ﬁ)cm%%&és}éosf a%%ﬂﬁa're%!; 130l histivh RHERRA w1 a‘t’l‘é&%&cﬂ |b§r£‘téﬂqbaa'ﬂﬁl
fluid pressure with he annul ar cavity prior to uniformdi splacenment of

the 1iquid fid W@ﬁt“@lltlrrﬁérccéfhﬁfvt@éman&%wﬁﬂgh Sish g transpr Anegishdngers (SLEY odlkis s .
15100191 n oRgcaRREALy b hleefmnmmph&w RELHISS AdBF AGRRY hHchGYQLhNY 1gaseous
effluent froma hydrocarbon pyrolysi$ furnace, the process conprising: (a)

i nt roduci ng {WetgAse stsRIT aRticationt 9T aadrBet igd derraEFt usedhie @sehi #dot,
condui t conPtla@ledPgastduy BMuchNBkait®) borddHsal9l0 MrdedcliRst fieh &f lyatluir 4hE
inner wall defining a bore extending a |length of the cooling condU|t t he
inner wal | i Fetkies mgaud esiopasbas foeth sieh g carorhgispiin. 9 sds hpving s iseificar wal |

external 250 tRgalidnghteMal Iprod@dang SHRGA@N indkd WmeRaXh alyste/ teh@lehan%d wal | ;
(iii) a substantially annular cavity external to the inner wall

i ncl udi ng at PirEsEncy e rars &sligd YHesoiy Byt Mprowc%%eamwa%ndcaawr@w fthagi dl y

and renot el he%%ﬁl@@ﬁx@@pér@ﬂ&nhﬂ uﬂﬁfdhmﬁ% e 1@@@%&% fiuhﬁmmldnﬂﬁldﬁ hdtyfluid
externally surroundlsg.glru peri met er inner wall, the annular cavity

i ncl udi ng at “4vERLpd 4l E%Hwbﬁuidhw%tt%er CR¥Y 4 frorarfae epsytiogs 9& displaeipgor
channel (r ef pEb@RinkOhd\RIRINMTILAST@n t&m@nﬁaimo)th@&n@mthﬁﬁlgabwmﬂan outer 25

peri phery or perinmeter of the inner t he per| channel fluidly
connect i ﬁ% TS e ey %Ppélﬁﬂlsta?f}g%ﬁ%ﬁis? Pt eo%ﬁ(i%n@ﬂ g lipharocess

peri net er of intdBydraumedlyWaiktinct (8)s, idtudoduaé RQGpaot lrﬂﬂﬁ@n@%ﬁ@%‘c falaui @rrkiRg ough
a liquid quepch fluid |gtrodgct|o por.t L nggﬁ*alléglnto the cavity,

subst anti al |(}qua4 By fHeidripiedpe i G igrthyt Wil emotgHEAR By S90e of

i ntroduced | ingtodudingueng@Rndhl flii@odtb kleSzakdags ervdnk Wall ( The maérﬁﬂoﬂglofvhﬁs mBthseduced
l'i quid quench fluid fromthe annular cavisty 30 through the channel to the
peri meter opening along a channel flow path; and (d) passing the liquid
quench fluid fromthe perineter opening onto the inner wall for

di stribution of the quench fluid along at |east a portion of the | ength of
the inner wall as a quench fluid film



WO 2009/ 045634PCT/ US2008/ 072428 whil e concurrently passing the gaseous
effluent along the bore of the cooling conduit to produce a cooled gaseous
effluent stream_ [0020]1n another enbodi ment, the invention

conpri ses the“S&"6¥**cooling the gaseous ef f | uent bel OWCT‘[U§2‘¥0§{?7121‘2§I dew
poi nt, while the gaseous effluent is passed along the 5 bore and
recovering the cool ed gaseous effluent product. In one enbodi nent, the
channel may extend peripherally around a portion or portions, e.g.,

conti nuously ad tdéasxsomtcifﬁuimuslayd offtctevelyepronee erundfornd Hguicloqabuiett fitoh rvathgh
bore. Dependi ng .4pon ani cal ,.desi anne 0 be re ered
i scont | nuous SUtR B S TRERATLE ] EET s WU & EMHRarP bt vRE per

ot herwi se pr ehemain mocamtandlamusamatrmnd}: af eﬂﬁhmtcd’ndmﬁ‘"ebm@peﬂhmandl rlneans forost
10 preferred the,channel  ext uni rru er aI round a
full circunf e&rnée(rj:tli e MEPIEHE i fLiepe ‘ﬂuld ug r%praﬁ hqud Snécl:)lonQ |mn?13rﬁ§n 3 ﬁ%ﬁ n
the wall of tdxehapgol sunigacomtll)jdr.intbta dusctaﬂusrmhp'uttefgeimbb&)céshast enlabied kIdEeet and
annul ar cavity are subst ant i.al I Ci rcuI .CI 0S ction
al ong the di r%rtt F%en oft@?llgeben‘feoﬁ 1a]nl n nau}laé aev} et odS rr%glﬂ\fémghcf1 e m%oél% [I?gin

i ncl udes the ®trepmm:ﬁtlcqtuwrtb hegg thetcgasestusted Tonmeftht wéihtenu dirmghaboré. nditreect
heat exchange fl Ui a. id. a0 I rior to the inner
wal | and dovvns reac ro?:ss lbt}ﬁgﬁCf %{?%pc%%gzc%%tﬁhl gn }/E]hé Odﬁcgfﬁm OCﬁlCtl(*[l ofnltqu

| i qui d quenchuftahifigid inte the pmeh‘aecane}zl éhd)mdanluemprocetShs suld)ailrthnger@blmﬂanlt:asf wrther
conpri ses t t ni c eat
exchange Oa §ﬂ|dﬁg%§gﬁ(€l§g?mm£ H{fg%én%g«%?l eclhjhng.l ltH?t %R/%::cto c{%gtetﬂ% oht%:l efi ﬁy&raul]g he

j acket corrpr |rS%%dnae Hetteeie X angiar f dauitd amhlthﬂ efmdntathmlah texc Hatngfmﬁthtm d
20out l et for f g-ElkGHL AL ~ A di ng
to one enbodi rr(%anl[lén r§3 eeﬁe&?%/dgﬁ%tflgﬁwt% E &E%Jrf@ﬁkdghgase uélsé&rgf‘{ &uﬁﬁ% gn[?ug{rure
is recovered CF‘Ylb’rml’tohéO v i rigspioerduni ol @f fliqud dilmomtd @t cHlucet threnghebat.une t hat
i's below the dg ug&)sé;;l(g Qf the effluent stream Cooling or quenching nay be
affected by eit direct guench fitting quench process that is

suppl ementded [M1Oh t heojorngeast ithednypatianddelvges b ppcess g soolipRasgorshelBuadt frente
quench processqbhat, gg% RETHES, O pREQY LA,k WPthBe ngf,o h an
i ndi rect heat §lelxccﬁ %oq?ng progess (ﬁ%r plg %&p er%vai%t % & %%MJt

i nventive wetitted ogeling qenduie s, cophngamdlhbwna@‘p@gi (D ztrh@mrnwélnﬁor omtictied thdes a
process for %ﬁﬁllchtnglcg%?%§ d@ffxrfnkéjg B&re k@i hyde@ %Q&O%oﬁx%g ggn}fﬁﬁ{ $ud Hhdrace,
using a wetted wall liquid film process co risin I nt'roduci ng
the gaseous ewaflllwnglame@mateqm@n@a a@xg:ﬁlaﬁg@r(u) @rh@ltw@ﬂc,ehteewbﬂqalwgem wall
conpri si ng;  adPsbkdindily 'c@e&@al 10M@b Imntatox'i/alp Qﬂ? @Qﬁﬂs&gnélf}eanﬁ&lng (!‘21@1%1 extdrflfF +d fHRET
wal I defining a bore exten ing a |l engt he cool'ing conduit, the Inner
wal | i ncl udi fgeavplérihpeafinggelspiig I@Ft&ﬁg)ftﬂil?eo%%rv@” theiapnpy qovite Auighy and
substantial | yemagﬂca&nea@d el RARELeBhdning( tHel dn@aSURRY AREHANY YurRRRMAAL

cavi ty exter nal
perimeter of the inner wall, the annular cavity including at least a portion of the outer wall;

and (iv) a peripheral channel (referred to herein as a "channel") extending around an outer
25  periphery or perimeter of the inner wall, the peripheral channel fluidly connecting the annular
cavity and the perimeter opening, along the perimeter of the inner wall; (b) introducing a
liquid quench fluid through a liquid quench fluid introduction port tangentially into the cavity,
substantially along the first portion of the outer wall, whereby the introduced liquid quench
fluid fills the cavity; (c) passing the introduced liquid quench fluid from the annular cavity
30  through the channel to the perimeter opening along a channel flow path; and (d) passing the
liquid quench fluid from the perimeter opening onto the inner wall for distribution of the

quench fluid along at least a portion of the length of the inner wall as a quench fluid film,
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WD 2009/ 045634PCT/ US2008/ 072428 to the inner wall, the annular cavity
fluidly and renpotely connected to the perineter opening, the annul ar cavity
externally su&ro&pﬁ g‘the inner wall, the annul ar caV|Hy i ncl udi n

least a first "38MPPEf the outer wall: and (iv) a per.ﬁﬁgﬁawweﬁg neI
extending around the perineter of the inner wall, the channel fluidly
connecting the annular cavity and the perineter opening, 5 al ong the
perimeter of the inner wall, the channel including another portion of the
outer wall; (Wile eonrwodudy pegpsiag Ithapascouguéiheht dlbng the ttoreoovfgthe odlinguiodduench
fluid introd i o e into the cavity, substantially al ong
the first poﬁ%?%%go 1?ﬁ§wﬁog5§hmm+ﬁ%dmhereby the introduced quench fluid
fills the cavi0g3g] (dyemaesnm@omhemlmwnodmaedﬁhmquummquenhhs$¢ufdxanMKihe
annul ar cavit [ annel . al ong a, channel th ha first
di recti onal é./f’bgoub %Ig%nentl%fv hlgbtml'ug1 %eub%%lahfvhﬁ; f/gﬁbae?LéSI el%gﬂle% I)[aﬁ%g&lo%% % on
of effluent fﬁommrtdmemygtmg the chdedegaaeuals afftmbrhexroctdmtr elmtqnemmbochmamomemhadnblat is
radially in I he i hner ..wal t he
quench fl UI % JXE@?’LH?EP%C%H %{oux\{?ll pi)rttlg ar n%or 101§ ei$ <fontmu ubIY o §1)s% uog? 9,,[ he
quench f1 ui d dlaoprgingter lof dist ccadlpoﬂtrwgh bofe thepehemgwporofhetdmhmmedew@l, theas a
quench fluid f§iln o S h effluent al ong

t he bore of f%gh%%p Hgﬁ%gﬁ U|t 8@&QMHR§§:%§Qz%t§% u%ﬁ% Hicu W8%¥texc%§ﬁge
f1ui d t hr oughntarrpsiag tl@(@herwgie pfdferilde pmtleuouarmdturmfdhecl@ueﬂcolperamm ultus mogt ween
t he quencfy exchang . et e the
quench exghaﬁber t&@%%%?ﬁgﬁﬁggﬁmggc’%ﬁé@ngrﬁg&mggl w%aﬁgiﬁléﬁhﬁ%éeF% %
exchange fIuﬂmﬁﬁmd@bmﬂmghbmw&maamﬂ@wu@phmmdsn@e“@ﬂOfﬁecqwmmemﬁemchaﬂger
tube. A heat Q?Q%t ki ?ct arma%nhlgrc l:ééfqg f;éoga@h talﬂ%ﬂnt(?ﬂg c%fcﬁlgtugﬁ'&l &8991“{& !
such as in a s and-tube type heat e anger anot her enbod

the step of dispbatipmygongibe difegigrdidigench f|UId further conprises dlspIaC|ng
the liquid qyepg fwa&tﬁ@% Merdt AT the
bore fIOM/pa#h aEd onto e he ?%he?ﬁaﬁ@Igg%gggkgﬁg%gggyégf%ﬁﬁMh%yméRM@%E
exchangeﬂ5tu@ﬁthUQEBPFNK@?@H¢MQN&@M§ﬁhe%®edFmCﬁﬁ@ngWWeﬁﬁmmhwpﬁemmdegwa
cool ing condi ARPALNS A GANMHELLAG RS «b BLAbIHGIR! P8R SigHl floh A"
apparatus that is useful for cooling gaseou uent rom

hydr ocar bon pyidollys pesferigd prabadimethdhowelitargnésntiuhe capprirat st orkagt Agda
wetted wal l %ﬁ&%} RRREH ftgteeo indRd; Ma@ce%g& AGid GO Pshdct wﬁ‘lPQx@Eﬁ&rHﬁ RGPk LSi ng:
(i) an inner wall for contacting the gaseous effl uent, I nner wa

defini ng a bdérer vai.ewditifgiaekef erippriscot hean sxchaegdei fgd e@qﬁ@a@i @ he%trﬁecliangﬁeﬂmvl/al |

i ncl udi ngoa B@&ﬁﬁﬁ@ﬁk“ggﬁgkmgm§h§ﬂﬂgﬁa§tQgﬁ@s (i) an outer wall external
to the inner wall and substantially coaxial to the inner wall; (iii) a
subst anti al | y00230 aAReIrdPe Enone w@@twhaf theginyggion. ribreAucpetion earraus pfluenti ng

at |east a pafitd@ns Rkoteh@ MRIH B BBy cohdlf: BNMAL Blt1cC AV dedplrhidicdh¥t 1@Pow
renotely connected to the perineter opening, the annular cavity externally

surroundi ng degeriraist %ffth%ﬁf%’f‘%’é*tff%"lﬁ‘erco@bf!a or qpenshiag Al Ae affesied by cithes b ditbatg at
least a WO 3RO GARE AR /pLb2Q0B Oy %gl%mgﬁtécﬁ WitP At ih Qi f whing it ﬁBce\é\@l I

(iv) a peripheral channel extending around a perimeter of the inner wal |,
the peri pher dith chdiFpek AUGHFTHPTORTSH Jhoa ASAARTEY tof Providp dichwetisdtwall andfprwilbdnect s

the annul ar ﬁﬂmtmewemdh%wecomﬁg)ﬁ@&egb HANN.GHRInRRKIIBL @F (RPARENG Rl QRg the
perineter of the inner and a liquid quench fluid introduction

port for |nt@@&ﬁélH@m?ﬁ@”wmﬁhﬂﬁlﬁﬁ% inadgde p gropes &reprling gpigpereitugys frgm

a hydrocarbon pyrolysis furnace, using a wetted wall liquid film, the process comprising: (a)
introducing the gascous cffluent into a quench cxchanger, the quench exchanger comprising;
30 (1) an inner wall for contacting the effluent, the inner wall defining a bore extending a length
of the cooling conduit, the inner wall including a perimeter opening along the bore; (ii) an

outer wall substantially coaxial to the inner wall; (iii) a substantially annular cavity external

-9.



[ 0024] Further, the cooling conduit may conprise an indirect heat exchange
fluid jacket for nmaintaining the indirect heat exchange fluid in contact

wi th an exterpal side of the inner wall, the jacket conprisin% an indirect
heat exchangePI2UP’d*%H et and an indirect heat exchange HATHSH¥UR1Et . The

apparatus may be used as a primary, secondary, or tertiary quench
10exchanger. BRI EF DESCRI PTI ON OF THE DRAWNGS [0025]FIGURE 1 is a
perspective diagramillustrating a manifol ded bank of indirect heat

exchange t ypetogiuwench wekchangehscdvay fitidbani ngnayag eousctef tb lihegrtimbkospening,

pyrol ysis cragking, 15according to one exanple of the present .invention.
[0026] FI core 5 plRlar %‘fV?ﬁS ERealsy WY AT %d#‘oélg SRR SO e e
wal | , i ndirect filkigatticxd anger eeb] dnd give o pdiphtral cheor eitanding @ronnd the phrardétere nt

ench exchanger

pank of Pl GoRE A b0 el BR S Ede B SR G B EEERBR g
condui t of5 Fl«GuiREhperiatete? 0GB E tnnomw 3k Bie ciamélihdhidi {ESQREFRDkON oDfhe Dldier wall,
LEXF:\T]—L] qwhgog(gglé%%gucq{ge%eﬁ%uici r&\deenréﬁif?uri]d Qﬁrgl\{gihdgsliq%idp E{l?@%%l? Silth QHtL%BEC%%raf tpl“cl)%t for
tangentially into the cavity, substantially along the first portion of the outer wall, whereby the
introduced quench fluid fills the cavity; (¢) passing the introduced liquid quench fluid from
the annular cavity through the channel along a channel flow path having a first directional
10 component that is substantially parallel to the direction of effluent flow through the bore and
another directional component that is radially inward from the outer wall toward the inner
wall; (d) passing the quench fluid from the channel onto the inner wall for distribution of the
quench fluid along at least a portion of the length of the inner wall as a quench fluid film,
while concurrently passing the gaseous effluent along the bore of the cooling conduit; and (e)
15 introducing a heat exchange fluid through a heat exchange fluid inlet and into a quench
annulus between the quench exchanger tube and a heat exchange fluid jacket exterior to the
quench exchanger tube, the heat exchange fluid jacket maintaining the heat exchange fluid in
contact with an exterior side of the quench cxchanger tube. A heat exchange jacket may
include more than one effluent conduit, such as in a shell-and-tube type heat exchanger. In
20  another embodiment, the step of displacing the liquid quench fluid further comprises
displacing the liquid quench fluid radially inward from the annular cavity toward the bore
flow path and onto the internal process surface of the quench exchanger tube.
[0023] In still another aspect, the invention includes a cooling conduit apparatus for
conducting the inventive process using an apparatus that is useful for cooling gaseous
25  effluent from a hydrocarbon pyrolysis furnace, the cooling conduit apparatus creating a
wetted wall quench apparatus, and the cooling conduit apparatus comprising: (i) an inner wall
for contacting the gaseous effluent, the inner wall defining a bore extending a length of the
cooling conduit, the inner wall including a perimeter opening along the bore; (ii) an outer
wall external to the inner wall and substantially coaxial to the inner wall; (iii) a substantially
30 annular cavity external to the inner wall and including at least a portion of the outer wall, the
annular cavity fluidly and remotely connected to the perimeter opening, the annular cavity

externally surrounding a perimeter of the inner wall, the annular cavity including at least a
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effluent stream from a hydrocarbon pyrolysis reactor while mtigating heat
exchanger fouling 25 and permtting heat recovery and re-use. The cool ed
ef fl uent may rther processed for separation and recovery of desired
pyrol ysi s pr o@@g[)(}éfosgs%g‘ch as ol efin and/or aromatic pr odegf@.SYO?ﬂ%n?zﬁventi ve
wet -wal | cooling (quenching) process provides a novel process and apparatus
for introduction of wet-wall formng liquid quench fluid onto the effluent
t hrough bore wall surface, according to a process that applies the quench
fluid to the fimm@rtionadfithcofutdrivall; G0 apeeiptdial shomangendiog acowd i ngiaadditlic,

w t hout undesi ) .S I, excess ..l qui d. h fluid dnto the effluent
stroam in a miel Se R EEECRGh Y ASHERED rbidhl ARKD chiiEe® e

i ntroduci ng tdmeulki cpyitd wqtiethe henidiely dotimatted aeringaterulpaming alwng yhei perimcfecashitten so

as to achieve i.far i | j f. .t fluid U e ci,rcunference of
the effluent ' oréaﬂ%gqéﬁ%ﬁbgyhgc%ﬁﬁwd 1%%‘85’5/%&3%3&@? 1@%%8@/1 biﬂﬁ’i%
cavity is hydtadiniccthd bnpukeestvity.ct ed, that is, hydraulically segregated or

renote from Sti i.n.f1ui i Lon. with.th | uent ~t.hr.ough
bore. Prefer a@%‘]t heﬁu}rtlhécfutlh% ngt}l(ea gﬁm&:} agacl%%sngﬁbr?\t%fl 65%%8%6?{1{"8 %nﬁeeﬂ%fn Hﬁ#gtr
cavity with dnrinpetatnirgl the mdirgpy hedh axchirmeifluid iatcestad ovithl setesteambsidmo ity imer
circunferenti I i Wols eSSUrl i TN 1€, & |.ar vity,
Sbout the 5 ot sarsr apr s AR e AR P o AR S Sl

i nventive apﬁgﬁépu%et-anahmm@dlscmméy us¢ve a4 iaqurinthrguspaidatyl ai derfierp mutimd
annul ar cayi ty.d.Q.4he effluent through bore, via a connective channel or

sl ot that al so fu%cti ons to provide hydraulic inpedinent or resistance to
fluid exiting fromthe annular cavity, so as to maintain the full vol une of

the annul ar BRAERDESEREPIRONADK JHE DRAMINGiSench fluid and substantially
equal |y presgpgaiszed ipeEORBY if Derfidbdve dbBrabOMI GRS o b R Wh o SRl

respecting ofc[ coﬁrse, preséhrgera%dftfvgre 1(w:des1 asnﬁuggr%dfler?ts gﬁ%r%tg@ﬁlle%%gﬁ
ki netics. TheKgwyge &pesbensh rexelnogaso fitrridetingd sesapp| sfilesht daenpholysisiictickisg,

i ntroduced ati&rdfy ot SlanDREMMG:dstht tRE@hS | uent through bore with
sufficiently | ow en%if%ﬁaevel as to avoid dispersing or |osing the quench

fluid into t H&¥28br e & ot simplifeed, bpgifudinagt cressrsseipnduier wettell| willd inslireesr or

ot _her di sper %ieﬁréxch-gﬂfe JOBH’&Q &n&lﬂ@ Q&Grdflrlgbﬂ) dnl @rﬁb&dﬂﬁéﬁt 6f fhisGhenk o sm?c'ﬂ(jcls may
uniformy 15 distribute fromthe perimeter oi)enl ng, al ong the 1 nner wall
e,

of the ef f| udRrsERYBERHNGEERquepthovehanery bank SFI@EREVe, efficient, uniform
quench film [@mﬂ | NYRURY S RILEB8SSscARBRPRIALMS SFhYe RBYRitARPGERR b1 4y
wi th substanti al ¥ any quench process that utilizes an introduced quench
fluid fil%h ofcqip@38ffl uent through bore wall, such as a wet-wall assisted
primary direct quench fitting, or a wet-wall secondary and/or tertiary

i ndi rect heapEpaEdIsEStRITGNOR DO EAHIRSS NTIFN29] Unl ess ot her wi se st at ed,
all percentages, parts, rattos, etc. are by weight. Unless otherw se
stated, a ref¥P8hceThopssebifyeiiion patvidss apurrsi and iepies for seolws Hsostierusr
conponent by ciffusflsfreanfBo@Ihl ddSuridd pyRIFRENEICk? Ank i gafif)eea CRERANRGSuIRAL
conponent s, such as m xtures of conpounds. Further, when an anount,
concentr &él Oﬁl,ld mrmgg%aaygpqyéwo%ndﬂg_—lu%-eifl@rcooled effluent may be further processed for

separation and recovery of desired pyrolysis products, such as olefin and/or aromatic

products. The inventive wet-wall cooling (quenching) process provides a novel process and
apparatus for introduction of wet-wall forming liquid quench fluid onto the effluent through
bore wall surface, according to a process that applics the quench fluid to the inner wall of the
30 quench exchanger or cooling conduit, without undesirably dispersing cxcess liquid quench
fluid into the effluent stream. In a most basic form, the inventive process provides a step of
introducing the liquid quench fluid into an annular cavity in a fashion so as to achieve

uniform distribution of the fluid about the circumference of the effluent bore. The annular
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25is given as a |list of upper preferable values and | ower preferable

val ues, this is to be understood as specifically disclosing all ranges
formed from of an upper preferred value and a | ower preferred
val ue, regarg@é§§w8*ﬁﬁhether ranges are separately di sclPGSEG20v8/072428
10030] Exenpl ary hydrocarbon pyrol ysis feedstocks that may have particul ar
applicability for use in the present invention typically conprises one or
nore liquid 30 hydrocarbon feedstocks such as naphthas, gas oils,

ker osene, heamwng$¢V®amdh@semﬁmhydm©$r@dmmﬁawyEﬁsqheﬂ{ﬂrwmmthmhﬂqmLmsm

distill .at e, Y ¥or%%§n1§) ation W?t&ﬁffile LML &Y rglll%%qbor I f’refglcra% f glldu 2 %HSCEIUFFUIIC{ ,

crude oil fractions nospheric pl pes acuuﬂ%ll
2009/045634PGﬁWhB@ﬁD&WDﬁ@4@BuBIpeanEWMn@hudnmgcmggydha ﬁhb@wycnmpkwlngln

hydrocar bon sfr m. I |es |.ow,sulf.
resi due, heavd;:/n f(\(l?\gr){(nélrcum ?rentl?l %1nt utlolp anH%g’esz nzggrsl%al}\l/n fhlg Sl é:a\gﬁfda oult %’hﬁ:er

conpri ses salrerimn/ of thp afﬁuwuhmugl bat.t §nbbe{1®01$§1]twd mmmigh aprhetusrne mndthod
process may b %n\%%/qge (Euk(g g&{;}&b AR £ fnﬁ Ith%ea!% 3t ga%E)rznto éle %%?u%{;taﬁlfough ¥ore a%il &

substantlally drocar bon fee st oc
hydr ocar bon foee@sftl@mhsnnehmi amehalt eled Suntiyquis caproyidd aydmglc amimdnadnt boreblstag:epoi nt

in a tenper attbj rfﬁldr %qg‘l% %n? Qﬂca& n{llg{i&}wt? b%u&b tg%uggm%yceﬁdl hﬁndpogftfhgrd%?ll% from

about 180C, artlc I cal |nc
hydrocarbonsC@hathﬁ@ﬁm@ﬁﬁmeiquﬂ@hﬂDMdesﬂa@hmﬁaemmﬂﬂ®eﬁsnmﬂbmvmavb:ﬁﬂ

relativel % h'cgnse[agptﬂg%ﬁn%l ?9m§n}efpe&mésof Ic %95 [ﬂ%sg‘lﬁ)e %OI ri%ﬁc%pgﬁcﬁéra i@fts RiEGUr sor

10 yi el ds. ary ds may al'so Inclu ose In range from
about 90C t o fh hnﬁGBOEﬁ@ﬂb©ﬁwmﬁvu¢MQGDthbdQMmbmNT@@@ﬁﬁmukaymﬂﬁnaﬂh@bout

200C to abompeéﬂlgg} épcﬁlgﬂoa@? Qitﬂuzlrg%oﬁgﬁ EQ)FEO\yltt 31519(.1: Qntlg-m@ et %mgve(f"gwogl 19 ]Ei the

gaseous effluent at 'the out From the pyro ysSiS reactor Ts typic y in
t he range of dspopmabolasing 4o Quench dbidunto 980 Crean dhettioe fishofdnerit @trfledprd}mt(liéslda

met hod of ul t}, Rteel e QRHEQGL t NEncef: JI&J% nch Q1 LEIBRE AL i@t anWhliGRrmi
o il[il The &nt

15condensates are produced wthin t luent stream [0032] pres
appl i catildn ébembé@sﬁw|tlrrftmr1@mf<at0@§mmrdéqnﬁ thy innef el 9€ ghet ﬁ@u@ﬁtthm@h bore,

disclosure Ofddidwh RAURvPUALLAiRn HRenck 8/ BR0: nﬂvg%védlprocésQQ?P&”g»}gxleaus
pr esent i nventl on partl cul arl Yy relates to a nethod rect
indirectly may have applicability with substantially any quench process that utilizes an introduced

quench fluid film on the effluent through bore wall, such as a wet-wall assisted primary direct
quench fitting, or a wet-wall secondary and/or tertiary indirect heat exchange quench
20  exchanger.
[0029] Unless otherwise stated, all percentages, parts, ratios, etc. are by weight. Unless
otherwise stated, a reference to a compound or component includes the compound or
component by itself, as well as in combination with other compounds or components, such as
mixtures of compounds. Further, when an amount, concentration, or other value or parameter
25 is given as a list of upper preferable values and lower preferable values, this is to be
understood as specifically disclosing all ranges formed from any pair of an upper preferred
value and a lower preferred value, regardless of whether ranges are separately disclosed.
[0030] Exemplary hydrocarbon pyrolysis feedstocks that may have particular
applicability for use in thc present invention typically comprises one or more liquid
30 hydrocarbon feedstocks such as naphthas, gas oils, kerosene, heating oil, diesel,
hydrocrackate, Fischer-Tropsch liquids, distillate, heavy gas oil, steam cracked gas oil and

residues, crude oil, crude oil fractions, atmospheric pipestill bottoms, vacuum pipestill
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guenchi ng the gaseous effluent fromthe Iiquid hydrocarbon thermal cracking
unit, preferably 20 a steamcracking unit, using a wetted wall quench

appar at us. cool i ng net hod typl cally conprises passing the

ef fl uent thr owgty?ﬁ%ﬁ%%%st one primary cooling unit, sucH<d S?a”“ff?”%ﬁry
quench fitting or primary exchanger that also utilizes indirect heat
exchange (primary TLE), which recovers heat fromthe effluent, cooling the
effluent to a desired tenperature, such as just above the tenperature at
whi ch condenssgicioninaluding duttirmy heave nonwirpin éryticocarBn s@deﬁres* ﬁamimﬁieyias tvb@um
primary quenc l.yde . the inventiv nd
optionally i ngcg)%j Eﬁ%ﬁlgﬁ%\?ﬁ% %ﬂl&uc Ppad vagey @ g que (r?f(e: Y fehl e |(lo£hed%( t1°H ‘mad

wher eby the nigjtaricoyproks &ahen@oxqjartmgldteannmow ded by the di rect quench

i njection and we event s conde sat e, f.oul i n

appl i cation f[c())éi]l he ‘%lhh\?g%l e TBF r We S TRy mﬁ?’gjo 581 0 s gaseogfgueéf P48t in
the 30 pri megeypergaenich stlbatannaigf any T@E;ke@ ulu;yrdroasrbd)ro faecisenipepmluﬂaelyt haitables

ei t her just nt. de oi n so utilize
secondary an glr()%%rgé% fggérbp\éi{b ﬂguﬁ f{e‘l:dﬁﬁp 1%421 Wa‘p%%? P ahl%og]fl? Ipélelfrj:%n HEBH e

ef fl uent dew padenfrom @@mwmahoonad) d ndWeecmoxhqaéfeIeMQhﬁm;ebmt Satt) @shighd)
2009/ 045634P 08/ 072428 doubl e-tub |n t ube, type TLE .exc gers
shel | and t ube GRERANGRAo R g dBARR NG P PRE T it Peet RE e B

may be used im féeddibnidete heﬂettwelxmimragenappbmem,tth@ri&dmg thﬁbﬁﬁﬁt}lalM@tecursox

exchanger exa cool GESS rea to a. te
bet ween a outyle}, OCE %efis ]é]%%)&& ho © E%%‘fﬁ: n h§ g}; { Hél?oté
(700F), usi ngtbsusttdjﬁc‘al écbm BbdooROEF td’s elacﬂht u\moeF) aarydfremeea)mtax)om’m) um;dt 5BCC

i di f b k
cbout 13, 500 (DB oRUGY iR FR, Mty ERERAREHT s et yRGhcn”

may be aff ectfedh thy p@rod}suseamoquembhuﬁzum thcrngxgbhf €oinj abong 7600 Wabdmt@smtetned
wal | produceqhaccor i nvention t at does

n
substanti al | y uf' Vﬁinu%[epg h‘&?brae@f’thﬁcg%ttuté’?%thléﬁﬁ b TS g0 eV‘HGaWt Bdich
provi ded lisn semiam}ia:syre@rm%wdmemttmaémuheaﬁeaev(changers that utilize 10

i ndi rect heat @éﬁhaqﬂe aergent i abso use vvett tvvg pfocess that is
affect ed accdlfihg to° PRE Y ?C °h %hbf VECHPYHRES derging yaﬁ%%{‘F%fteut ° P535] on
| eavi ng t he piiscloanyofiédt Pagxchahgeion Noh200p00dmE 6y Acool ed gaseous ef fl uent may
still be at erature bov the.efflu s hydr gcar dew 0|nt t he
t enper at ur e i?(bvxﬂp "Tﬁ‘? R&F 1P ] amc”ﬁaﬂly %qfﬁtoéd‘%e%?ﬁg rscé')r.eab/o‘?nd’ﬁ F’f}lﬁ?cél%
heavy feed und@nhlugtm@amomeéﬂ:dcnr@omdmdlqtudcbﬂslﬁr,ocalﬁontthc&mhlydﬂz{odamgrubﬂ),rprde‘ﬁblpoi nt
of the effl uen tr r,ang bout, 340C t o,about 6500 650 o]
T200m) , <y irkeSERN TR tRE 8 Sabb 0T EaBH Pt AR B Rube Pihet
hydrocar bon deiafppeorbpriseshysficgithe n@iublenhieuglyatn@strcmb atimue] opolhrcgw;mu steh ,as ¥apor
phas_e foul i n%rﬁ%m%&%h%h@% g&m; hgn t(i!nq.ttarl]s%r ili, smdinQct% at eXchan teb};e trg) n?S

| i quid present cou |nc ar-
comonl y subdLEntvihadhl IVCdvadblhyatcfmmdélngéiheﬁtr omlilngahﬁyefﬂmds) aﬂesﬂed snfperaped, at ur e

rangi ng from,ahout . 0, 350C (4 0 .from about 230C
to about 315 ?4%015&?%&%0%?39%{{? eég?r%a%t goutcoﬁ?ﬁsl 1(3 %35“'(5@) drﬁr }nnﬁfei} heat
exchanger5 ( céitponivlyathd ouitvhe quedyé pratess-walihclgiseincinyexehacige mallpayccslaad
serve as a hj, [ . super h descrlb din
oS Cpatent BPDpRLORFHGHaLE R BELTARhER e i Blnk Al BGOSR e
hi gh pressur Bestoghns demeavaedrby Q@[@@@’é]qmbrldleagmt andothe astpecwalbfpretvhreb
i nventive pr %ﬂé%atc?tfu‘iiﬁé. | eaving the primary heat
[0034] An application for the inventive process may also cool the gascous effluent in the
30 primary quench fitting or TLE, such as to a temperature that is either just above or below the

cftluent dew point, and may also utilize secondary and/or tertiary quench to further cool the

effluent below the effluent dew point. Conventional indirect heat exchangers, such as
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exchanger the gaseous effluent is preferably passed to at | east one
secondary heat exchanger that further cools the gaseous effluent, such as
to a tenmperatyre bel ow its dew point. The inventive process includ

wetted cool i ng ¢BRATY wall to prevent or mitigate depo§’ctrfU8f?°§5‘f72“86ndensed
tar conpounds on that inner wall. The through bore wall is wetted with a
liquid 30 filmthat is introduced by direct introduction of a liquid
guench fluid according to the present invention. In sone processes, wetting
may be enhancddbleitulsuppt-grehd gghe L cfxct;aingers | sheflliiankd geaema;taitgers, f%B’Ht(Dhlea,Smby
direct injectjion.of dire uenc nsatio

20097 045634PCH OB G Eﬁ‘%‘éﬂé’g“ B ‘%fndtf%‘:%edﬁ SREHEs YRR Rk R e ey

t hat ar e condeasedhdngerendyhéor e@amtlﬂo,t dvobthe qbrcrceqstbtrem ect tempequembétwm @nd/ or

| nvent i on 1 huSOnng LItSB 1T B R FORE it eTNanDe i P ERE

suppl enental wial fccngweanﬂdmd prdin ecthe hdaéct c@tiay ﬁfc&mmSty@ihdl@lSat @fts@nﬁ ilodr abe@ol i ng

Lacket © 0. RSB DU, B, T ANPRTRIoRCat CHEARAD . 8, 3Dl 1 0P

exchanger ar I’C@lﬂlg:fhmtbﬁ affa:tefdufytah&trectepaichtﬁlttelgelf tdnjentionswitteam e ovall protatdde d
wall TLE with in heat . exc t he guench.fluid filmmay act as a
washi ng sol vear‘“ﬁoréil g"rtﬁelflg’rft‘“f &%FQ q%%@%?d’ﬁﬁf@ffﬁ%@f} “h@zca{n‘hgﬁtth%?%m FUér-
nmediumto f adiuhhctratoehﬂgeahy be ansfded if B@mdaI‘}EaIEIchrltuﬁm’y Iebtr e@mngdrh ltlmughhztehe
quench fluid,. t he exch er t ube | I apd ndi, r ect

quench nedi um' rseﬁtc Cataes‘f(c%n %?ﬁcgrp%'wafo 5 a[%%@%ﬁﬁémtc ‘éﬂEéﬁ étegflcctohdéngqﬁﬂench
fluid at i ntrtodwbfetomventiterddass aefl fppaents. streami s pref erably at or bel ow

the t enper at en ral ned .t ar onents are fu con
typically at Lfg@of}t \é@%%a‘fmg gh fﬂa?{b@% e((gﬂqu% o° BEOHY Coqslﬁc%ageoébﬁ u ‘%SJUH? 260C
(500F). Ther eblpe tttalrterppeeaum sbn*ve d&mﬂmwsat hydmcuborsdbb/sﬂoam (matetnpemmrmit ethetd

within the e o} re t effluent
exchanger . Tﬁlg ﬁ%% roefc f”'dg?ndglébr?d)ensa lﬁa ] t}g pde &R Cm&”f COmﬁgentst)r e
| eavi ng tlle eb@cl’fbaingeubpn dew tpoat déwh%éﬂmn straun maPtrzerfgerfmbi ghout Bve)"querabmtf | uid
filmeffecti h rf t n fluid
as the effl u\gﬁ{) s@egtﬁt@?@c%ofdedf?%fg Sﬁ%??ﬁiggt?%gbg)ug X%ro ﬁl\eﬁdg(’%flgv%ﬁ% ng
tar depositi ¢ vdapedrben demgpoan, ttxhéuIi@ttcn@ncyharﬁgfenplm@ess symwf pltse fo‘ﬁh@ mett ed
exchanger sh re at
which tar i s%gtfeo cedse%}fg al?(i]%le}ég%{yf) %%l[yﬁgm:s{o P 1%8‘ dbp‘%lfsgl\rﬁ[ed;l ﬁ?uslgr%%e Ul
is likely toT@t@wudfngrttrl‘mcrcudommstcpremmﬂbedausealb’ffeﬂypcroocl@s@i faton m!wyf«odd a
still beojon Lhgnloplid %gtng%msabo 0S8 t@ab%qfiéstob@r@éo@i%seovn@t ttgsjtr&%cgouquench
acket, Y be use

systens, indirec hange, such as a water W t h
the inventi vé3Q/\€ttD@€d0M63I15 Q]G’éﬁﬂhtoe60@ﬁ?inget st ahodt %ﬂ%@éé@é@) Tig5primedy heatt

heat exchang @xdﬂ@ﬁ' P fcofﬁ% ' PddufR AR dt@ﬂgaﬂr (ﬁf’éﬁ(ﬁtl egc];c]ifta!ng&p }nal{q SRD ser¥S NP iRt er

or steamas a he ecove medi um t o °f eed . essure steam generat or
or as a hi ghpissessigas « ﬁmrh@terfe@@fmtepe rratbediingd.S. Matent 48€0,6¥4. aAlivimglely,

pressure DOl iRlunf.a%ALEGRRENGA! Bl §iD: hig,AURDGN.AYGLEM 2l | ovs energy o

be recovered at tenp rat ures Bel ow 287 us 1 ndi rectly
cont ri but?? ngl®086l heAgrordingato @w aofechell thabiventhie @mcpssesfw@w@g ¢lmnprimary heat

301.0039] Pri Otxclitsctht @koRURRNER: { blbdA3PpRleaRE ARAPER LYRUGIHEN LARRA ©
thatq further cools the gaseous effluent, such as to a temperature below its dew point. The

inventive process includes a wetted cooling conduit wall to prevent or mitigate deposition of
condensed tar compounds on that inner wall. The through bore wall is wetted with a liquid
30  film that is introduced by direct introduction of a liquid quench fluid according to the present
invention. In some processes, wetting may be enhanced or supplemented by in situ liquid

generation, such as by direct injection of a direct quench fluid, and/or by condensation of
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fluid to furnace feed weight ratio of at least 1.0 and commonly greater
than 2.0 and comonly even greater than 4.0, depending upon the heat duty
required to o?,é%i mt_he4 desired WD 2009/ 045634PCT/ US2008/ 072428 cool i ng
effect. (The terti "ithace feed" refers to the hydrocar BV PEEY RHAponent
that is fed to the radiant section of the furnace, not including any added
steam ) Typically, quench fluid to furnace feed ratios of |ess than about
2.0 were not used in the prior art commercial applications as such rates
wer e known t ocopwonaapald gueofhedfeffeett smehny tiox eatdondpnsod tef dittat drvbethyof drewet t ed
wal | . However., . ch,rel atively high ench, fluid rates, fouling can
still sometines ?ﬁéo%c u?ﬁclhﬁl%émd r 1élc1{ecg%n%lhhlg%6§bﬁ%f’u? hff:l‘ﬁlgﬁe%om PO Ul ant
prot ecti on an@escemoveaition The mnstlsefifclclk endircof hden oveharprei meanarfor webleadntuwal |

di rect quench t . 1.vpi ly required a wal | -wetting, liquid gquench fluid
to furnace fecé)gyr?gaﬁ%gg&%% g er%%rrr%é B & e LlloatrjtC 00fing I3 g'lgi’ ﬁb‘ﬁ’ﬁglﬁft'?b&t

fi | m coverfageraigrechiumet ¢xolmngér, ¢ kiellwed tubakkchindemaitnnserdine egthaggee (ILLE)psrocess
is 10 both to (i t r ve foul ant, bui |l dup..and (i 0 cool the
gaseous of 1 et MBS e e AN LSRG el ot MR dieih EBrbRRL

di rect and wabdll Wet witngudgere heh ekdhaigd, thatyesch fleid diby ney eatasd vexites silwat to

vol unes of t , .d ] | uent stream..Thus,. the ior, art
di rect quenc%@fgt'?g%%%{l g&ﬂlnﬁon\%@néﬂg}&{t&%&gg@gﬁ% ?%}lg%%&cait%ﬁfﬁﬁp@nﬁﬂcarl Y,
prior art i ndifffusetstheatthiexghangenduirdhcoystheashinguduls wdl dpdério i imed 15
of a procgss b L,Cl i.des a wetted wall to mitigate and renove
foul ant bui l é&%?cor?%]taﬁgn LF@F%% %{%\/e %%gegl ef fluent through bore wall. However,
in practice, [0 ed Thaltémieradire @€ theheatcheftgth ah gerodyctibe meo MeveTinot sound
comer ci al - SUEGEsS, (LY BPoWidtehpaldiGE §ky LAk | djapeter of
ef fl uent thrlobugh lg}c])?es in itndierg%ttﬁllﬁea‘t% ‘E&%‘ﬁ‘%‘né&”@@?@é‘hﬁ“hun@ﬁg*%‘%aqf er
than the ef f Ityaeily thetoughOBO tesboolf 2907 ¢ ¢H0° K WweTP0H) sypsht ene aboth @6@16Y(500°F).
experi encing ' d 1c. effects caused any introduced fluid in
the indirect Tﬁ%ﬁ&%@ﬁ%ﬁgg Cég%tql%a%g& 1b[iurgbete(i:ntualch]lyuCeorrf1&)}116%%5%‘%1tt er%r&she r%‘%,an%eég“%‘ig npl e,
provi de an efobtelbefore thihefugt ldowasehchravhiangerf rThmtaboutrs@ comlcd@tiomahst batoedinal

di aneter, an i.ndrrect. . uench t | typical l.y.have an
of f1uent t hr SRCar ory i abER: (SHENAPAR RED Sy EEPILIRL SRty no® S 3

i nches. Consédmeffctipclytranteing thellestsexaleait abfaec sapath yentioiflual dsahgeffluoadi ng
of wall wettipng  ; Lgyj Ld.in indire gl exchange syst ens
and the indir e%tm ﬁggé’kgg{‘:’ﬁ%ﬂgg‘g@g%{ {é%é’qgﬁebc%ﬁ‘%q%%c% %%?bél{l%%%nscﬁ Ve ?%thn

i ncreased f| bead ckehanengrocqpasurfacul dht ywettbreexchimgemeotidcbovalht c§fisthiesichis taddi ng
l'iquid qugnch.fl,Yhdiedtbehdkd - h at ratios
of from about 1.0 tgg «iﬁ)ro%te ag%'?cfh'lt%ﬁg?goﬁ{ﬁcﬁ?b{i}ggggﬁ@%i}sesg%py%gﬁ%m%?rn? g?lﬁgnce
in a wetted Walling gukplytho sseut @rthaaiawherecem dpgnicfthepmedsysticamoraabl still e ér k|
guench systemuihgé)pe fme Particularly 30with regard to use with indirect heat
exchange systens: %0041] The present invention provides a much nore

ef ficient prdt¥88ls ahdaddpioaravseswitlodieece ateachasysefbeiotiacehgat wehtred, swah ks for

use with eithgf, ﬁc@t,rrﬁ&tbe%gdqsmh %q{l\%&‘lﬁ\l}m&{eg—%dﬂ Qﬁ@r{ch exchangers and processes.

25 Indirect heat exchange may be used to recover and reuse effluent heat, using water or steam
as a heat recovery medium to feed a high pressure steam generator or as a high pressure
boiler feed water preheater. The use of a high pressure boiler feed water preheater in the
quench system allows cnergy to be recovered at temperaturcs below 287°C (550°F), thus
indirectly contributing to the gencration of valuablc high pressure steam.

30 [0039] Prior art direct quench fittings or processes typically operate with a direct quench
fluid to furnace feed weight ratio of at least 1.0 and commonly greater than 2.0 and

commonly even greater than 4.0, depending upon the heat duty required to obtain the desired
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WO 2009/ 045634PCT/ US2008/ 072428 exchange type of quench system The present
invention is thus suitable for (i) a stand alone quench or wall wetting
system (ii) sup Ierrentl ng a direct quench system (il |é a direct gquench
system and/ O\FO(ZE t¥e with an indirect heat exchange SYEUSHISARYH a
l'iquid quench fluid to furnace feed weight ratio of fromabout 0.1 to about
1.0, if desired. The inventive 5 systemmay also be used to deliver higher
guench fluid to hydrocarbon feed ratios, e.g., greater than 1.0, if

desi red, suchoalsgfofiicctugthewerta’ ﬁdhzrcecfctcdqm&mcth tl&yszti@naarbmefeeﬂ deghphha@hthit is &des of

di rect quenc onal quench fl ui ed to
wet “the et 1 o s MO RET AR, aHER s i S B PR iR EG e

i ntroduced sepefmaacel fyecbratmm of dny tinatabout M twerd he appar aiebmloarad @nmoseeﬂ of

t he present inventiaon i cations st em of
the bresent I AUBAEPSH sk AREY e ARR B HBEPoR SLHIFUIT Sl BairsruReRe: ve
wetted waldl |vwegad dxaque&m@)tfbvf:d wiveh it dunh ailatarellw lgeh duegcteficld dlenti fduling faursidlce
feed weight ratio of from resents a
substantial i*Aproversht H} an E‘B‘Iemh a@%ar‘hm agﬁ%&r)ﬁflsﬁ‘e P fh%ﬂ%rﬁ éﬁaﬂ HEFEP ince.
Uni f or m and Clmprostheigent of nmmqhmf Rt metlhdsWerli butti @undrsgsinds typiealbnequied a
ggrpleglhg{ ?/ym; ﬁ;aapl engegnl(fcpué glpc%clg)lﬁuxﬁftglﬁfr%?gc ftcpc{ rd 195 otbg fﬁ%o&gfﬁgﬂ .%t;s'o?n 4.0 t.o.
particularly r@ltabkyatfﬁedsﬁlmfcotw tThafundtich odnidr wérnevabrﬁéfsem dumt/qar«:hcloproqmsmm des
a process;gan f roved

perfor mance %?ﬁggg eve ta@%@ﬂ?lfgﬁgﬁ&g R an&)m CE?I g‘ aggseoustﬁ%@%e%bb&r&?lgﬁsl y
necessi t at ed dgig rmfma@ah@rbvyltml Jhe thighetombihedalidect e el fvbttingl qirentch dlahiec takeon
rates and pr S C n v b i.form
guench film ﬁ: Erfé%gegoer%%ﬁdeg%%%, o ¢ hgl glgnkh ﬁ{udq ?Hrieg&gg&]’t ﬁtg%agy plrrlkg Se@tl on
to prevent t ariomnt diget-queesd gy sans \Mqamswm’r anmamdedeéﬁ@wt’ over the full area
of the efflu ue cess
and appar at ud ol or oot o ey ik 18 ARAAERA Al PUEDRKEn RS
oper at es i t lf ml@hwli thwesttigjerehyphovides it gvetiesl ‘fvajktnan@@gaﬂfeexd reragvicdeularty amlldmasm
previously p fed t

i ncl udes a p(ra%?ggs“eefl og&gggfhleﬁgtﬁlgﬁg}gg&é%gbugﬁg?‘%fjugﬁ’t%tsl%er glgﬁn%(?%%pmﬁd%a
pyrol ysis fuherhcachsped pitstooduivagot mn@aﬁgmywéf%ﬂwa@mcvqnnwh tireéfideo | ritng
conduit or g r : it.
The I nvent on T aepude e af?.u%“ﬂi?&% S OCRghed FEF gRhafaALAR AR
surface of asedbritig heradlhent 69’0% e@fsdltelqhﬂqu@\ﬁv&ﬂ@@ ahosebystxanridnging y
even rat gpanghnalEnah gt Q¥ Qhe thie ery
of the effl uer(lzte feug%%’vnstlrC géaf%]@tggﬁugey b?odﬁlgh&? eg%:dog%l t. ePrIg1 g{thb%l EAH%Q
quench fl ui dsisemsnitiseeerhtsysteremay, ffvrﬁhmplﬁmr@ﬂ@ﬁawﬂ@nbw%bé?p@mawag| y
uni form f1 ui ﬁoﬁla%mt%qgrm%hm{t&ml%a%wr PREE @kndqw%m@ﬂ eiéh%gé qta@&ﬁrsys%nﬁ 3

annul ar cavity that extends around peri neter conduit’to
quench fl ui di¥ialnkave ge ﬁ%@'@tth@HngM?l ﬁléﬂmdl dme@ogfgﬁa%mmfmumogﬁm 2428

[0043] I'n Onenﬁ%ecéongéqu&n@ {h@x\éeigtlésg RvailiBE GRRRPYUsS aefaf%quﬂfmgf $OMit Beuing
pyrolysis_furnace flows through bore extendin ngt h of the coollng

condui t . 2Thelifud eveash ﬂlrjél"t inélﬁe%heaf prehyse eyaire@wtayg theandispcithsaitexphsngq ocMet ween
the peri met epecoRe Muld m3Reh et Bk lcaRi bRt o fng@particularly when the wetted wall

system is adding liquid quench fluid at ratios of greater than about 1.0, such as at ratios of

from about 1.0 to about 3.0. Thus, improved efficiency and performance in a wetted wall

quench system can have significantly favorable overall quench system impact, particularly
30 with regard to use with indirect heat exchange systems.

[0041] The present invention provides a much more efficient process and apparatus to

create an effectively wetted wall for use with either a direct quench and/or indirect heat
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rel evant portion of the bore also that is subject to indirect heat

exchange. Although it is 5 preferred that the bore is substantially
circular in cl9SS: section and extends axially along the flow path to forma
subst anti al | yYPAWA 434 hr ough bore, the cooling conduit Py SHas07242s
substantially any cross-sectional geonetry, such as oval, rectangul ar,
corrugated, etc. It is also preferable that the cooling conduit t hr ough
bore is substantially |ongitudinal and straight along the effluent flow

pat h. Fbmevenxckmgésp@mﬁmmm¢a®ﬂdnthh&pmhmtmmmdmi&tbnsqﬂﬁndhrethwHQQMm 10
bore may alternatively, contain cury. as. i haped g t The
cool i ng condu t§%H¥dﬁ hwﬁmn%s tﬂnﬂﬂﬁsu ﬁmm m?h%sr%%tue yﬁgﬁn @ ﬂSéﬁ¥gnt

si ze and shapmpnobwtystvmldnd/pr eﬂewsabxhgn abendmectd&at chagpe aasghﬂ; withd lopidented in a
upright or veyt direction with spe Y} such.a
illustrated ﬁ?\ CH:gfﬁﬁc Réd AL %{F%rgn% uﬁbgstgr%aomg chrf‘geblfn@gr %aiufvfefl%vﬁl t to
uni f oi M y wetsysfrh enayt ch@ e tdeil ng dqlluenhfghén quandgh ihsddo splracesnffeaimatibe e.g.,
perimeter Operpéapeg ‘than:}% 11” 99;11%% sucm] as Ifonrvugen\gvl Y §ird? J%’é) Bfcisy BL O§/ Illc%gm fi Hel“ll“erer&(e:ahoff luid
peri meter op peri ter of "the ¢oo conduit " Thner
wal | and a cchnecwedhdhahnﬁmr&bﬂmc@mweyhm@ntﬁevqmenmhmﬁMuuﬁdﬁrwauhmwdl
annul ar cavi t. P, y ch f hannel is
cont i nuous ar%lﬁﬁ(%‘# El% @4 nb‘%@é ct(g hgcrve”nﬁccggc g lﬁ{%h mg}h%b qM?O%P{}d JCH Argtcg’ ide

uni f orm un|ﬁpenmmpnedhqmenmmambumﬂmpﬁﬁ$oﬂmcmﬁnmnmntmmmhéneﬁmyamﬂmmsmseam
and onto tyhe e 0t r ogni zed
t hat sorretoqueﬂgéélﬁll t1‘té?i MIEQ%%E)% % % ben{ ﬂﬁg&m\qﬁa{h é@%gey effeclrtrl%?ibuznf%%?’hag

bi sect the chamn@hmwwegﬁﬁﬂiwglhmmhm@hdgﬁmﬁﬁhdﬁs@bmndnumd@ﬂchamﬁemweﬁmd

[ 0045] The annukat .£8Vr [ exker and,

around the per |g%e{ elrg dog%nt&omf’ Q?tﬁéei%?out :Souﬁhﬁsr reéf%se or&lrbget%gﬁl rﬁwehghlj #
dlstrlbutlngf@ﬁeﬂqménwﬁmﬁwﬁRMHwﬂhgimmhuh@mecéhﬁ@ylGﬁonmmmbGBQﬁaedwhéﬂmern1t
substanti al | y; Nj, [

rossare n theual e i (lephl Bt Gt LBLBPE uert Bridal bbhetimes ) g
bore and 1évoucep09}ﬂlésa§1a5¢ngmgraé@mlmﬁa@rat Exceseidvelos mienparaqulaoly abratipogidesst
quench f1ui dyf,hom LhE rRNpULAS rﬁ@e{tio&l roxyiﬁésh LERBE Ghd L3pd G RE RREHIEL Gbic Qe the
ef fl uent through bore. annel gFone ry and sizing a 80 shoul d’ b

det erm ned soroxslingosuch eaprevalpastoanancal e wrdsend rimycationestelvedi the pbisasies dhat
pressure w t hidiohhe n@&@t’tht@ﬁ s@%‘ﬁb&rﬁﬁ AP kel AP (ﬂ%gd’haf'fm& o @ithiSh ?a{?c%%ngr
pressure drop between t he annu?ar cavity whi recel ves the quenc

fluid there|ﬁ“ﬁﬁ@spﬁéﬂéﬁmﬁu%%@bﬁhﬂ@D@haGé@%mﬂﬁheumﬁmﬁﬂvmv&r%@1ﬂ@*ﬂﬁsOr

resistaneg” igsnsitntBRASDrdRdiRE ﬁ{ldt@ﬁqtepﬁ&@tg lYevbiR tdeG ltd{%?cc%&s&eﬁ&tlﬁﬁl dnY any
hydraul i c i npedi ment, ~pressure resistance, or other flow s|low ng or

control ling rwvzmgvma%ﬁ@@fﬁwgmr wzmmé@ndbmﬂmadem@om@mamtive

resistance f @ﬁ;c&bg LAl 8SpalBilsth HrdVidiDart E¥eecARNLERL- mv%&ychS&Q%g&tmﬁl dp¥rates
completely filled during operation by creating a draulic resistance" or

renot eness batterish toner gsaeh Ard todfiinese f%‘r‘iidd‘ﬁér“?dﬁé‘tdef’fe@ﬁéﬁi’ pRysibkowever, it is

al so desi rabj@4that if b peeRCH cfdbbiifheh aRNBLenibE iMARSs SUfhécsd ?d?tco‘é‘!u‘[g@ or
gap size to provi de suff|C|ent total flow area at the inner

peri met e op&HEMHY cEbeals iR Py oyl siaiupresstyirEoeiap thersasenes ﬁﬂvqnﬁ@f%@e

openi ng t hat c4ondesbicil! o REOPIRRSIZP AYhdAsh SkchRt L kypdi FREPELAc AL vany of
the quench fluid into the effluent stream  The quench fluid should flow

uni form y fr BifPRIRE itdhidpnidirogisegiliggd ayarch Meiderntapdpns gy fase of heoolingeendiia) | |

facilitatingpg @glﬁdcékg tHah Browakd a édﬁstﬁﬂﬁll? ev@Ghtc Qﬂd ofuaf bf yeath filioWustiidioh i quid
quench fluid. [ 0046] L|qU|d uench uid pref erabl¥ enters the annul ar
g

cavity from &% lﬂtfufflﬁ pﬁfﬁfg‘ﬁ‘é’w ftlpqﬁfgucnt flow strcam and through the conduit. Prcfmably the
30  quench fluid is introduced to the effluent through bore by substantially uniform fluid

displacement from a peripheral quench fluid reservoir or annular cavity that extends around

the perimeter of the conduit to feed quench fluid to the introduction channel.

17 -



i ntroduction port through the wall of the quench apparatus, nore preferably
at a tangent with respect to the conduit through bore. In one preferer 4
enbodi nent, t i nyentive apparatus and process includes use of two u

i ntroduction §ng%f8?‘introdUC|ng quench fluid into t hdAARMSP 2 vity.
Each of the two fluid introduction ports should be positioned about 180 15
degrees apart fromthe other and each oriented to tangentially deliver
guench fluid in the same direction as the other respective introduction
port. Ther ebyl004Xe ﬂhumdamsmﬁmﬁm@dumﬁdnjmb@mmhm,aﬁmmh&bmcmvmmphhﬁfamaﬂnnnn

direction of ﬁé%sqgulo lh aﬁi?o?uéxtenraﬁl glgefllety f tE hcf%)ylggh O_FlgulF The rg?\fan }E??T?o%o e

may be concei ved tuench

i nt roducti on pog isstysipdbetiatajotidn beheeqneuhc rpemIeetexoépehing anthrtipu gindbiowetletuta such
addi tional po nnegessary, as. the entive appar has
denonst r at ed Irgfr?§ nﬁé‘égﬁgmﬁe Otrfa &’ ?ﬁdﬁ?éds ll%le‘éttt?ll dtﬁrtef on atvxfxtcﬁanggt ﬁzf?‘méghslfﬁgl e
or two opposedelfired atitin payd ucsubsmntiqdofrdixsula:[ DCos}-Astidthandi areedy dxiedly pfoag égs and
apparatus pr u ant | ni f.o ISt butlon of. quench f|UId and
pressure on g%#ﬁﬁﬁﬁ %r?ﬁ%tgfm§¥&ﬁmy P#I%Eﬁ?o%%roﬂehﬂﬁogg”m%f?ng % "Fhe®bor e
wal | ever doessb&b@ghlw by q‘rQHSJS«;ctlbm gtoudtgnsuchmay obe, lreamgn@d, dorrogatédhetchdr & vvaI I

25 merely by %I%gﬁ&ﬁﬁﬁl@% # C?hggcgn%{n? 2 ugg%grgqpsufbbtgdt%lly E%%t&dﬂ%l ant% FraLV\Et

For exanpl e, quenc i ncrease
percent to albwdg tlmﬁﬂmnﬂkwedatbeﬂgwmer ltsu gticasted bauthe f:mrfduy Opwmoelmxchamgml I

the bore f gﬂes&lgre%t%glaﬁv Ea&%gm C%Hgs lsﬁ&l HKin 5 lﬂpshggﬁrdn%!)m&ﬁre £ g coohng mflcl

rate may be adjusted I n response to an operat]l Hara
ef fl uent f| ovhiongheborempy t!llemﬂe ofi whitatigley angrepeveaicutr size aahdiape, bunwtil Irmfcfbramyench

fluid tenperatyhg, o Q{% éhpé/n%%trlkM gﬁgng«w ey awécqom&h {%%91 68 Go%kgmla' r

decoki ng or other violent erma vention, as IS
def oul prior sagh dqulelmarfpdeqﬂlﬁmﬁl asV@nzwggemm@am@Wlwsz@@mo@e?aﬁ@@lt to

[ 0048] FI GURE J; it b Bi8SteAnPRESR g{@} hatfidy ddyglgggéeagﬂa F&EQ%L‘;\H%M of the

pr esent invention conpri sing xchange
type cooli>ng [€Ydtui tT§c fibﬁﬂtb’é@l‘qcﬁﬁ pgsfy@@wu@fcfl Iﬂuéimcns@@homlqgmdnmeldhcmgl

st eam cr acki gmmét@r Qpﬁﬂc %Sltn{ n\%& t'hn,@r \&@t dnwe Ednﬂ p&%ﬁ@eﬁ Y ccﬁ'&%éEth%
pr ovi des a CIT’OSS sect 1 onal %Ofb stration Of one en%oég %
quench fluid from the annular cavity to the effluent bore. Preferably the quench fluid channel

is continuous around the full circumference of the inner wall to provide uniform,
uninterrupted quench fluid introduction into the effluent stream and onto the full periphery of
20 the inner wall. However, it is recognized that some quench fitting geometries could include
support members that bisect the channel, resulting in a slightly discontinuous channel.
[0045] The annular cavity is provided exterior to and circumferentially around the
perimeter of the effluent through bore for receiving and distributing the quench fluid. The
annular cavity should be sized to permit substantially full and uniform distribution of quench
25 fluid and pressure in the quench fluid, around the perimeter of the effluent through bore and
avoid areas of irregular or excessive concentration or loss of quench fluid from the annular
cavity, with respect to the perimeter of the effluent through bore. Channel geometry and
sizing also should be determined so as to create substantially uniform or well distributed
pressurc within the annular cavity and a slight hydraulic resistance or pressure drop between
30  the annular cavity which receives the quench fluid therein and the effluent through bore. The
term "hydraulic resistance” is intended to be defined broadly to include substantially any

hydraulic impediment, pressure drop, resistance, or other flow slowing or controlling
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5 an exenplaty, sinplified, liquid washed (wetted wall) heat exchanger that
al so includes indirect heat exchange to cool the gaseous effluent. Gaseous,
tar precursor-containing effluent 100 froma hydrocarbon QX{OléSiS furnace
(not shown), & XBEY by introducing the gaseous ef fl udGt/USEIEH24H8 at a
tenperature above its dew point, into a quench exchanger cooling conduit
102. In one aspect, the inventive process conprises introducing the gaseous
10 effluent 100 into the cooling conduit bore 107 and then uniformy

i nt roduci ng acoripguind Thie hghaulik wésttad@0fadliary mhheidante kinuian oty wabstanifly. The

cool i ng conduj npri.ses (i) an inner wall .106. for ,contacting the

of 11 uent - 200 ol RRGRE Soritabe B viTRG - Bt 8By PG he Bt

| ongi t udi nal themgtihr odvity hed woindter bpchtig, Hohevdrninaralsaakdirabla chat thic qger@h fluid

peri nmeter opening, 109 al ong. t he bore and preferably. extendi ng uni nterrupted
Dround t he_FuiRLBE A P ARl B S B ARt LB sl P 565 D1 6
subst anti a | ywalopecingier topertite sa anest taadalise 10 Bressfifei drpp at shahrtiantet apdnyhgathiul ar

cavity 206 e T to the inner wall and inc¢ludi t, | east first
portion 209 é&ﬁ%bﬁgh%&r%ruc%mr%yufgh%r %tlﬁ%ru ! re“géwe? ' Ioﬁiﬂ%ﬁ ﬁuegﬁkh%l”bdnﬂ‘?oelﬂg?
connect ed t o difenpeiréanet eiheopendnguitioShoakidfloh eundfomull afrore alté tcyiaraxtt epanalgl y
surroundi ng the. per.i . er. 5 i ] r.wall, the annul.ar, cavit 0

i ncl udi ng at(P§g§%£§g§%§¥F§%C%%§r%Qngﬁgm%ﬂgé%nﬁéﬁp ?ﬂf ?mgﬁd%fgbfma
peri pheral Z@vchdninglid @eechdhtiendi ng around the perineter of the inner wall

er i phe ; | . - he.. | a Y. 206
rod ¢ hae Rer (oRg] 2 (SNADREhRy bl dl e RRRSRL A PR JEh hia20°

and the perimeter ope I'nner wa efer

212 i ncl udi ngntamotthvepop droughrih@dd! afthd iendirpesratng ntor@POferalyOat a Tangepmatbes s
al so i ncl ude : j o] [.ng. i qui d. nch. fluid 120
tangentialIy§?%?%t?ﬁ%ggﬁﬁﬁﬁggh%ggﬁéyﬂﬁ%%qgggq%%g@%%rﬁﬂgt%%ﬁﬁ%ﬁygﬂ@ﬁ?hw
subst ant i al | ynébongs ttkidés yss pf porfluibmntredetigf por@ortilteodoate quanel flyid whe theby

t he quenchin i d.:120cf 0 SSUL AN g ) sgesS the
i nt roduced I?ﬁ%?%(%ﬁ%%cﬁ&gﬁ%?%Qgg%%FﬁﬁgH%%ﬁﬁﬁh(g%é%%#gqg ?gggﬁaﬁﬁégéﬁgnnel
212 to thié pdrsrasstapert dioenihagtheakehepch ocihetehtsl tafgeotirliyadchiv@ iienchn@hid ) thoasses
the liquid qy I ram&be; ' ' ) 9] . nner
wal | 106 for ot bt aR e RE O ERBROLE! iy S8R S A RIARALR TEL
of the |engt hhetﬁﬁlm_tllhfecaivﬁn@lra warihon]di@ciaps of referemciott|thy ¢fflfidnt througBOonshiQtiger
concur rent | y pAsakGds kP vgASRONSs Bh biHE0 LM PAARG, ERG.RAY Ruid Ot Bl
cooling conduit 102 to produce a quenched gaseous ef ent stream annel
212 may be ofodupseantionl fhy rgriyncishapéebiiroupls bpieebetr aibh wddigomal perts phebal gap
or slot type plecaRYT W teOfnv &t DL .S QL e flui
2009/ 045634PCT/ US2008/ 072428 of @r By a&ﬁ“f/el g;idéé“é&n@? ﬁ%ﬂfq%%ﬁ%dé% pdequateMuid s ect
to the radi adis§iviiirgarieh titerecinebrortvoarnobr fyid isiroduation 1208 t o t he peri pheral
openi ng 109. |dgagnnel 242 mrvawvgeﬁrﬁ@e][s? | £@SLpraRiR B%@fd@u%\' &bgtﬁﬁeagia%@w

i npedance to flow of |iquid quenc uid fromthe annul ar cavi to the
peri pheral of@tiibhgpridguenth duidpd Aressate dyediul priircteredjas ellver theedd beet wille
great, but margl Yore Sy ANl 8HQ %%nttg 81 SHOYSE AGE nR, HTBEMER dFon) ARURS QL
l'iquid quench fluid loss fromthe annular cavity into the effluent through
bore. Thé>hy#FslH Py ceating s dovheidobtieychpilydionte bnbserghvallrpeatavaaple.othe
facilitate upidhef MudirSt flaPyl iRRaRN Gy FHRSIRBM bR bdr¥ent b d68H BB hERBM pef@hi On of
liquid quench fluid pressure within the full |length of annular cavity 206,
whi ch i s subSEhasthoryfiffigiersnentbihedarsds emsiderd ediad f Gpirbhithsgionrel gfench qui d
quench fl ui dfdid@oh @Bt Be ML @Bh respéhsE AVintaperd@hal fAMGE, GhRaNghuAL A end
onto inner wall 106. The exact shape or flow path direction of peripheral
channel 212 PforIHHHNdSshecdenpyaieedEr BerPset@ch Spdrirmrsraigo c myentive
criti cal 3@ndagpamnbehsudadtanduilslemGir desking bradther Miol@Rkher Rl ihtBGHLE, ANgl ed
fl ow paths, such ?s t he Euqitantlally right angled flow path illustrated in
FI GURE 2. Th¥EpRbofon fedefquf giiorgfqugie SHEPHE 6w conponent's preferably resul t
in a resultant hydraulic flow path that is substantially 15 linear from
the cavity 206 to the perineter aperture 109, or curvilinear if the flow
path is tapered or otherw se has hydraul ¢ variance along its |ength.
[0049] 1t is also inportant that the quench fluid is introduced into annul ar
cavity 206 substantially tangentially, such that the fluid energy is

di ssipated along the outer wall surface 209, centrifugally filling cavity
206. In addition to containing the liquid quench fluid within



20 the annular cavity, outer wall 209 and 210 functions to facilitate
pressuri zed displacenent of liquid quench fluid through the channel and
onto inner g Preferably, peripheral channel 212 emanates fro
portion of ca |ﬁ¢w B8t hat is substantially parallel mnfﬁwﬁﬁfé§'@ﬁ?face
209, such that first outer wall portion 209 is substantially parallel or
flush with another portion 210 of outer wall 209, 210, e.g., 209 and 210
have the sane outer dianmeter 25 with respect to the effluent through bore
centerline. TméﬂﬁbylﬂGUBEdlbeaummgpaﬂmuharﬂoﬂmhMon@ﬁeﬁbﬁ@nﬂﬁbfM&wﬁmmﬂ

overcorrethe rifu force e flui that tially .
i ntroduced in g&égr\lnc "3““2’(5‘% dbm‘mﬁfgl\(/i|e(g%jldl 8107 JIFrs If ﬂe hf”f%? tﬂhvé pipe %089\%\?50& he
ef fl uent thr wghng)gﬂsa)usefﬂtent Jucines p@ddcedaxy bmarrxe«tryckb% th s uctireh @it @ otdlly

| fi 2 212 | h
gngPﬂer : rp?)JI[‘ t P\gelrj]cttmlfi%p%r%t%ts OEIéUrEE Q%IOe\/qu\sAgl%oss SGCthHa} ﬁlgbtl‘&%?l? g %neS%ﬁ r?'g on‘g fg €

‘he outer VEr, channe
emanat e f rlom @t fremplaor, tsingnisiedf liqaiinwhsied (Cwautetiwazo&,eatsaxcmange hatnachi allcluﬁesrt ion

of cavity 206 in FlGJ

2009/ 045634P ‘fﬁgégf)‘%/eé%h 0[3‘6)385‘ & %%sﬁﬁue,m Cacgéfé’ Q2136 PIE LR e ger
cavity cross-dieni gidtonan é}adrochemn@ymb@sscum&ec(mt@hmﬁn),as e«aﬂ@ifbyl mitrclicﬁndmgttheon
port 204, suc n C ed .th r ou

into annul ar %aggptg%/fﬂggg %{Qh (G LAI[ gé&%?c arem %eagcgvsc ?%r@ eh‘%t mt? 0 %‘C%h B angcr

di stribute tHeolpgeseaduit 103i dh cmetalapemt dwnuﬂeanvecmwetswcozfpﬁﬁesaﬂtmdgcmgme Ease&tb
portion 29)9 %&ﬂ%eﬁ?l %tg the cg’ol lc!) du%!neqopgr%vth%l L[;']ﬁfo Wlat lpquld tugr?ch
annul ar cavity | ssipatio ot ortion o e Snenery
during circurffueh Eixalelg thi gtndulbumﬁlomlk/\l%hﬁrhle tcmémgazvmctuyc IOB tCOmSVlbati §pan i mner
preferably t Y r rea of
peri pher al cﬁiatrlllnltg@q}mec%];&&tmg ngﬁr{gﬂt{ Mﬁkk{eﬁg&é géﬁi?géednﬁ@zg b0§$?67t &m%dl% @
cross-sect i ofegitadied bhgthroddheasondaiy 197 trOBnerovey mvludieg taheritngidr apdning 109

i npedance or al
oponi g 100, “SEEPLONES iR KA Dby RA b AROR AN PO LEBGES e
or pressupe dpbdllh@aﬁu%t’va%@ Rl Qevibetanjiain edexfal igitl Imtm\wlﬂ% riianmedsantiadlavi ty
206 to facilihahg é&lgszo@r&eemdi% tfﬂ@mmrv&gudinﬁmﬁ% £ as}f flirLt hﬁm%s'a‘éﬁlef' uid

120 and pressure wt hin the annular cavit SSI ve or
non- uni foi i Ruicbysllghe @fuléh‘*é pavity djuglyl 2ol lfemgiﬂyawmlﬁcad t@ahﬁl Reyn@@somnmgolw
channel 212 qpq %ra@ln&{g’r7cav§§ @ﬁt@[qalw I‘Jrr%ﬁ@d?ﬁé bﬁc I'ﬁUtt:Ian ﬁg\fﬁntcy W%ﬁ) 6%& rgn)gor o

hydraulically 15 "renote" th respect to rimeter openi ng
107. This re/rbiiErds sﬁcéﬂdﬂge%éﬁﬁ&t% m1qns20§w6§h@amﬁra\raﬂl>20§y nyneoling avietiphcadd due

at | east jn RRhelt292 te;nald@frgea%ﬁ@ tﬁ%qﬁ@%f&ftﬁeeﬁhé%nq% b QUuEhL-aRAMEI 1212
and due in part to the proximty of annular cavity 206 bei ng segregat ed
from peri net dpidhpeRnssHN o awwlaprvey 20Fandthepesingieh apeningZ PP gt t %@nﬁe@l IR and
amount of hy F Am}cth@%r%amqna@mg hiRtheRREktibh Ui ¢l o PIEDINE @vaM“?b@'zﬁot NG
annul ar cavi [) upon nmany system factors, such as pyrolysis
furnace and ﬁ’i&’é‘ﬁ’éﬁl‘gw Uéﬁﬁ Téﬁetﬁl%ﬂqfﬁb) inGrirng eriguidrayenss fluibBi0genespisilly yie of

t he quench Sﬂl%taﬁﬁﬂlarrbum%%ff th%%%{ﬁl@tcbﬁdmtcmer‘;ﬁﬂstasr&@lgfsalor%ﬁcﬁé ﬁf%pl SHER Huty,
fluid proEertles f eed erties, etc glca rau i c resistance

t hrough the HRHEIVHr “thﬁfé shHheswigRebing fuigr %tf“liﬂa|an<béfev@élﬁebaq4v1éx/89(ag@ (©

pressure wt béb&sttﬁbelnﬁéﬁﬁ'dé@lﬁquﬁﬁqueﬁdh fﬁmfr&hehdoxnﬁaamdemh&cmgﬂ tﬂe%&l&fim@t
through bore will be within range of froma few tenths of a

fifty psig. W;?F’é%?tFr)PPCWBWB 2 chijaclffavsBah 813 Ang Wépﬁh%dh%ﬁ*q%%eﬂ% fﬂl‘ﬂ onI y

need to be fIBNTém figpdrigfthsp@ingal 0%ntd Be s whinads AR AWTMENEYHLPJLGich
greater than tg%gr essure in the effluent stream at the peripheral opening.

[0051] I n sonBUidpbalonsatsast f perlipy ol fotheg Lﬁﬁ’cdln&%‘OVWﬂﬁéaﬂH?%@H@e@% nt o

annul ar 30  while concurrently passing the g gaseous effluent 100 along the bore 107 of the cooling conduit
102 to produce a quenched gaseous effluent stream. Channel 212 may be of substantially any

shape but is preferably be a peripheral gap or slot type of aperture or either uniformly tapered
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cavity 206 via a single introduction port 204, while in some preferred
enbodi nents, quench 30 fluid 120 nmay be introduced into annular cavity 206

via two introduction ports 204, each on opposite sides of bore 107 and
oriented to tYRGERPIAM y i ntroduce the quench fluid 120 PCHUSHAYGZRE

direction as the other port 204 to provide uniformdirection of fluid flow
within cavity WD 2009/ 045634PCT/ US2008/ 072428 206. In other alternative

enbodi ments, the fluid nay be introduced into cavity 206 via three or nore
i nt roducti on @oelbtielyConpat gap walte withgesptandi ts rdidlle idenddsédiat @dmtthaduta pair

of introductig s, 204,. each substantiall 0 _degrees opposed to the

ot her and or ivtvadglt g(g{ ofe DRiRETahop %Iﬂrb‘%ﬁmﬁ]a&aﬁ%%%ﬁ PPUre ftnlﬁ?bgd?ﬁ}? ?‘6 auligny
provi de an efibiigirenby inyfeflact i Gow afidiqbifrqeéehriedl fssehbhnaular cavity 106 to the
100521 B oL =SBy Shed i B A Rabila o B SRt RELE RS AR REM2E7, o
periphery >of dnhecnbighcughcdnerge ptbiturcmntnondnifern fiqed qwad fddwss fae tietaemloaf
e R T L L R R o S I
process surf ameedsycedo Goittitnatifoon dafribgtiandnt] atlisanddllyfuoifeen aedurehfidrueiquid
direct; on thapera By ARl RS PR, P pUB B 1B ound
surface pIanébmﬁwéﬂBTabﬂmneaﬁhn@mmlhn@ﬁwnnﬂUﬁﬁdhﬁ@mh§Mpté?bﬁa?lme@nmﬁnted
substantiglly. v <C dicular. wth respect to |eve oun
surface a@d ef %ﬁ{%dr?t t%#()ru mg%aeggrlg{l gr gr? 1 pc)’ylﬁ1 %eiryvgﬁus Fo'éasglgeesexﬁgteﬁgl?ea%?@c’% B%V\ﬂl’ d

t hrough t he dirsctivoo€ pdPlicralldhenrgad Bofiiem edfifulanemtity POO td seripass @gerfirgol® annot

ef fluent inlet.,. j ot . f. the t quenched
1 uent out Foraguils) & SNER AL ERERE ik oo AR h oot By BREUEIEL,
stream of t heuyasalygighf dngled flowakibridustred hdIEURGZ. ThoGEB 2R (irss endssenid
cavi ty 206 with SPPTRanPrebPLhTpSERnE kel REAAS AR bt S MBS ART T
this 20 Snvéinear dromaths gageripégoties farimictth yoowgr Eapecurhiéngy mfathe dowimdr isi al
ener gy cont ai, i B , I, ially introduced through
port 204 int8R%%SP??L%3%%h%ﬁgﬂégﬁgkpg&gfﬁﬂ%ﬁgﬁﬁgﬂenergy inthe fluid that
is finally i h048ducéds the ompertape tiaivier epensphiih 110@lugeidingnamuku cfvig €06 06.
The inertial j.ecki , o , , Ccavi: 206 i | nfined
and spent dié?%%gﬁﬁ$gﬂ%§ﬂ§ng¥ﬂ?§h%@gaﬁm?ﬁgﬂéﬁgu %ég%ggﬁ¥§ﬁgﬁgﬁﬁgkﬁgggﬁing
pressure wit RPh ceafuedlyi ﬁlgyng@gl,ty 206. In addition to containing the liquid quench fluid within

20  the annular cavity, outer wall 209 and 210 functions to facilitate pressurized displacement of
liquid quench fluid through the channel and onto inner wall 106. Preferably, peripheral
channel 212 emanates from a portion of cavity 206 that is substantially parallel with outer
surface 209, such that first outer wall portion 209 is substantially parallel or flush with
another portion 210 of outer wall 209, 210, e.g., 209 and 210 have the same outer diameter

25 with respect to the effluent through bore centerline. Thereby, fluid leaving annular cavity
206 does not have to overcome the centrifugal force of quench fluid that is tangentially
introduced into cavity 206 by moving slightly radially inward, toward the effluent through
bore center line, and can merely be displaced directly along first portion 209 of the outer wall
and into channcl 212, along the anothcer portion 210 of the outer wall. However, channcl 212

30  may also emanate from other portions of annular cavity 206, such as a medial portion of

cavity 206, such as illustrated in FIGURE 2.
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25such that primarily the pressure energy in the annular cavity is expended
in noving the liquid quench fluid through the channel 212. [0054] After
tangentially @ﬁtzer annul ar cavity 206 of the inventive ﬂluench fitting
102, the quenth U "di sperses along the full vol ume of “THEXEEVAHE 206,

di ssipating centrifugal force energy along outer wall 210. Then the quench
fluid preferably undergoes a |lateral 30 change in flow direction within
the annul ar cavity 206 and begins noving with a directional conponent that
i S substanti alopso] parPadaﬂeleblyi owithéOeint ludesrd latder cwgh clhes-ectldhil memthem aaxiss- Cl L.

Preferably t n e t he .1iqui d nchfl ! rect
opposite t hemglctfoggit {i}gdn ngmm%%ﬁ (5’3?011?%6?,%'5 Ugfrﬂ)c&ﬁlﬁgz%gén e ﬁ‘écﬁ{erd’rteldow

al ong t hr oughhivogle pdi® 204 plaotalnuulhracralvyy ehe ro tpl’nmc@fthd: meeessafyOBnargy fol avifonglydown
t hrough a ver | ndwt 102, i nst.a t ef f | uent
fl ows upward (H@%‘tér %‘e guen@h 0 a ver il (favuorl én&o%ghgolﬁsgﬁowrig@ flA{ﬁeeom?%annel
may pr ef erfablwalldiwmhde providengla plingt witlem cte afnhmlurdoammy for dissipgioh @i atpoaionios tleane

i vays di oot Py B e R UKk o BERRAR ¢ B T Poas:
a portion of m¢feralbllydhat poleet ﬁfdchveommaulhecmmuwlnalze{b@turA@caarodlpngplteml ahnnel
enmbodi nent s r S, and
raverses the ps rpi ABht @ By L SppRedl fof B BILFBhTh =280
conponent, (whetidee thephydadulie| impedapor er IrOTotemny é)ptwwmeheolanra@racadlty @@m owal
conponent, of atpl r S ore 107
centre 115y RrifoRald, o2 ok pERRh! Cfonkl N Rl RREE fehpadh
directions t ordseuys Wropl @Nnﬁtgthwliﬂhidalumqheﬁmd dao omlmomnl:ar chaty 306 todddibteicy

i nward towar

traverses t o%% s%%g%gf dn%m g &g&gﬁ P) rf; 1?8{118 qtﬁﬁi% %g?dﬁégé?g%%shlgﬁhﬂ %gﬁw%

conbi nat i ons cafityf ¥4t WH’@EH S@e\ﬁefetm) HQ@gmé@atle%tOIﬁau%b@th 1@\0 fmnsmrrlubutswﬁg t he
quench fluid g %aqhafnna zﬁh Wl&orsﬁ‘atefdra@@&ém Hh QR c%@u M@fﬁu&ﬁ)@ Chulill)
effluent into the through bore. The se reg on or raulic renot eness
enabl es ildpr otrawtcdivgihrrespent fcorerigictey raming 10D adddbor¢ My J\h@dcmwptmwn%@ar@fon
quench film thigknes ] IWGinen f L ared
to the prior arL'Eﬁktdl ﬁy S}’?10{(.Izlyenggsl&enab g)sduﬁstelgéé?ﬁc%&edr) lﬂ{/po&%gms hl%lacu%ﬁgﬁ&?p | ui d
to effect an ﬂé“wgél@ﬂlmr]é Hdend Hug inwid tq thp prosbvibr dganudreagti I dreing gedresotsd 106,
as conpar ed tﬁ%mpﬁdrfﬁ{ctc@'b})cmr[gowtlrﬁ%?@l@f Theqmuhd sk dnBQfe&gr?tan%ﬂltourﬁxo(fhange
cooling conduits or quench 20 exchangers 102 illustrated T'n

conpri ses anhVﬁ@léer&%leﬂ%é@%@Wlﬂu1(b5f€$serre e ﬁlétapﬁéaft%él@hmﬂ @P?ﬂdulm‘?tl and
an exter ngl #Lys&hldﬁctérg &uélﬁ%‘% ?0'1}%% flinf3dRRd ﬁﬁenglpgys&ﬁﬁ%@rgﬁﬁwnatlgt?sa{ates
exchange fluid i ndirect ty exchange and heat” recover The cool 1 ng
condui ts al s@esgicinddercat! tas ﬂ‘i‘%élhf’ysFW @vm&qoaféﬁ@eatwchaé%hétﬁp\afdﬁqmaérqver@hut | et
112 from whi ghtyi uil %%%@%@ 15}9[%%@, etbquemybal@a&@w% ebifhe Qﬁmughﬂthéone
aspects, the cooled effluent wl 25 tenpérature bel ow that at
which the taf ﬁﬁ?fé@mhé @%*Wﬁ@ﬁ@@l b%W%fﬂéﬁéYP“FHetﬁ’Fed“i““erﬁ'@@I thetapeiarsayity apd4

i ntroduces t iR grdsolé fichid ARCrfchtinfbugPb&E QBB Within dirsich bF 864 a0b, tA0M oFRr €
preferabhé an aromatic-containing distillate oil, into annular cavi t)t/; 206
| c

and chanrel D2 Brerser rig@icriy et GUAHSFIENdEe aplar pryity gy opfe need to
particul arly fysef tthy &ohs 61 83Lil 0908 MRt absd tlweht?/qﬂigdgrg#&rlﬁ“ﬂl tht Widsubd [nmen
inner wall 106 may include a |iquid quench oi such as an aromatic oil.
Preferred effluent stream at the peripheral opening.
[0051] In some embodiments, liquid quench fluid 120 may be introduced into annular
cavity 206 via a single introduction port 204, while in some preferred ecmbodiments, quench
30 fluid 120 may be introduced into annular cavity 206 via two introduction ports 204, each on
opposite sides of bore 107 and oriented to tangentially introduce the quench fluid 120 in the

same direction as the other port 204 to provide uniform direction of fluid flow within cavity
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30 aromatic oil may have a final boiling point of at |east about 400C
(750F). O her particularly useful liquid quench fluid may include an
aromatic distjllate, such as a distillate that is recovered fromthe cool ed
gaseous ef f | uBREMEPI%EHM 100. Preferred Iiquid quench fl diCALS20gy 72428

2009/ 045634PCT/ US2008/ 072428 may al so be substantially free of tar
precursors. Preferably, the liquid quench fluid 120 nay be introduced into
annul ar cavity 206 as a function of at |least one of (i) the rate at which
hydr ocar bon f2z0éd In sthwpipdnhte\d embodhhlems,rthaa:ﬂhhm@afr te nm@cecad\itca@tvnﬁé@ﬂ\immr@nd/ or
(ii1) the tenperatur ool ed Seo ef fl th I|n
conduit outlet 1T Hﬁm@“ﬁ@ﬁé’@% Pre rabfnyéje%a smfi emﬁmtrd%lélt%\)

| i qui d quenchinfréducitbni pm’rts @%@hahmubmm'allyzw degrebmmb@d tcamealtﬂeyardbwmtedeﬁam of

ef fl uent inl el 10.. Pr r abl strated in .Fl GJ uen port
1f1 F Tl trodl'dctlo érralyyprowge an e ﬁfléént gﬁ”ec %6

204 i ntroduces |qtﬁln “gieeR P ut'd {langenti annu avi ty

W th respect mefenrd'dasmemb@unf erential perineter of annular cavity 206 to
distribute g fl subst apti al | i.for and CII’

around t he ft}ﬂ%@l r c%br'ﬁgecre%lﬁ%é@%re ey %{ﬂﬁlgrﬁérf)ug@ K PEREEH G nnglﬁ‘ﬁgll%l rgflg%?éll

206, wi t hout sdbstattliyngnifolre uquaeen@rhi effﬂuunde dr2@nddibe eatirb y)empi]t:ry dfhige dllr:augnébne212
The term"” n ferabl.y al t vmth
respect to anlrg)zdédﬁ(glmfcrlgéﬁ? all R% nﬂ\%o‘\’ C%togbﬁadz%tj &1%{] Cm fl%cﬁl Cfi‘ %uidh% € uent
t hrough bor e icdwice riﬂsiruhetingbbrt qumgh flid Glon nlohgjtltte amahemgtlavi@h@&mughbommaemﬂr e
obl i que Ofo 1 & e%cé{ﬁi%ceato t h@onqg) LA onOJf %Q‘Hgﬁﬂ}al Ifé]r%eragc? %%ﬂu%& fh?LH F‘Sfo Ql US or
mnus fiftee egr ees Wit h resp ect t ? enera
preferred t hd’creﬂ%ﬂa‘elw the eitromrttorezlszﬂmdw@mta fldne dim:cm\lgn (chaq uevrwhvalf drmewemﬁ@ﬂarnt 0
the circular flu n 0 i urd-h
preferred tha‘{1 ht C%eggg ?%é&(%o%dptun £ s %%Eﬂﬁ%w é‘%%b@t%ﬁ@g%%ﬂlnﬁl('10§d“{1t j028 o res
204, such as préferalgy rogiceted iswbsRRGUREveBticaF LEUREPSdEhikD Wlﬂhl gsertatoekva I‘E,ammdl 212
positioned s nul ar
Cavi ty 206, Hhimoart inCRoh Bk AR Fest® A EERE a0 REpoGls BT
first porbi orboz097 oflhe gcayscBlucmaiDd ismassad ﬁOtﬂWe Cﬁlmmtl iplet b@\mﬁlyor@d @pjtsam
substanti al | Y%r meléﬁﬂmWZth tfa &Eg eﬂﬁgﬁt 09 et%&@ns@[fedrg Wt @1% c%kél 2\{\‘) tvmhr}estpgﬁ
first portion of channe substantially adjacent the annular cavity 2

Ther eby, the t@ﬁ&ﬂﬁ@lst@mfdmﬁe@msef\ﬂmmalph@thahwallﬁ? cavi ty 206 at a porti on
of the annul 3hos3pVi by RRALAMING | el MM MIABRLED b LB ECRPRGL IR

|
center line axis along the cent er | uent through bore %y such
t hat at |eastamaﬂaamﬂtnitsoﬁ%wtﬂrﬁéﬂl@hhhml1074 @wmmhﬁarql r‘Féflleiélje%lZaWCQ@mgtterthlb

di anmet er 2"0hat1n\’e§tloﬁua@s%ts%gé 8l fjiqul% g'e%r%@t@?h@@yn@rﬂmofﬁ%ﬁ'él &il'e%%t)ﬁﬁm&{ inteRen@gpnul ar

cavity 206. 100571 Annul ar cavi referably sized to serve as a
di stribution 8@15‘ﬁb‘eﬁan2@l§la‘ﬂﬁh@fm¢%@4 thyqugh E@T&Qﬁ ntoragyigh 200y ey thedpwerrynamic

pressurizati QR gf mQH@ﬁ'ﬁﬁ' tfal Mistally fhBbREHARRE pdioter] OBSJ{@%M%BH oRh s{u@fce

shearing influence of the furnace effluent gas strea Uni f orm and
control | ed fIl0¢-dThe SericbiniscBon enseeytip|thg ermeaf oty 36 walargeo@nfised 4ng spemint

when operat i p@uAlidddne 13 aie e Rnt@ar 88 h@tdaRSainiSHGH AR mﬁm@&&%ﬁ% bhez by
this invention. Preferably, when the quénch fluid exits channel

subst ant iZal ﬁ‘&htt}il%ﬁ“@i‘“ltf His ProspHiR PR i EkicpTule SABHR Atpested fih@ovue e quii ui d
has been | ostuguentia uskion td dnetdepn2ef fects, both within the annular cavity
206 and channel WD 2009/ 045634PCT/ US2008/ 072428 212, and the fluid is

i ntroduced sUl98tlant &R Yngcaiy coar Byl ey 2mefrthsntypeucach fiag 192 d

120 enanat es yer QEAdaeTiP BRpR cs ARARIHNIfufi O iunldoSRERa @Y DOE] BM8ing bh@igAui d
quench fluid_is turned through a final 90-degree bend at perinmeter opening

109, such as 9 PPSIAUE quier PradURE: 2TheAdhs guc‘é\ﬁh tﬂt”éopr?fﬁﬁbliyt%é?fﬁ%ﬂs fyla%fraéng
the wal | 3006¢chanfe RAToR dirktioM %ithih BR ahh QWM JAGitySf04r0A 66,1 &S hd i@ Witd @ Qirectional

component that is substantially parallel to the effluent through bore 107 center axis C/L.

Preferably the channel directs the liquid quench fluid in a direction opposite the direction of

-23.



[0058] I n sone preferred embodi ments, annular cavity 206 provides at |east
as nuch volunetric capacity and preferably at | east twi ce as much capaglty,
as the capaci f channel 212, such that the annular cavjty 206 provides a
quench fl uid éﬁﬁgpyk?ﬁ%ervoir that uniformy provides qd@ﬁﬂ%“??ﬁ? 8t o
quench fluid channel 212 with m ninmal pressure differential, around 10 the
full circunference of the inner wall 106. The volumetric capacity of
annul ar cavity 206 al so provides capacity for dissipation of any inertial

i ntroduction @ﬁ@mgﬁOWmmm@Uheuﬁmhr@dmbeﬂnmm@mcwhﬁimbdﬁmzﬂtmunmukMWﬁ%?dmmpular
cavity 206, [ . Langent i, al NNe .or perpendj cular introduction
of quench fIn@gﬁpﬁfggﬁﬁﬁﬁfgpn%g&?¥v3986‘#@fIgéggblefmgk?ﬁgﬁaﬁ ORIJBAEal i s
preferred to Wﬁckhﬁﬁ&b@vwﬁhﬂbﬂmmﬁmdhmngtUﬂ,ammU&mﬂmmawhﬁVa@@@gaTM&Hmpw,
guench 15 fl yi bhe..introduced thrqu ch el 212 nto i.nner
Mt 206 T sl RGN O STt PEDARn AR B0 B
sprayi ng or othheriwrsieradiysperys idmg:tsttheliqm@?fﬁhclf flwid dldeinnmw_axgomgectfb(afor dFlLeratthfar, f
annul ar cavit 6 ci.litat ener ven di.stribution.and supply o
quench fIuidI%?%%ﬁ#ﬁgygégﬁmkb%aggl%gfﬁfngghfngf%”dn %bﬁfe%ﬂ¥%ﬁe éW%ﬁgially
around the fUHmmp@dhpﬁgn920$db@ﬁbwmomwmzmﬁﬁﬁﬁﬂkkmemgﬂﬂweieﬁnmmZTmWM1anﬂular
cavity 206 b ped , rally (,r.0l dal ed. channel . notch, or
sl ot, such a§m§?@ﬁ§%9§§g§xﬁﬁgé%gggkg%& ag&éggggjgzggﬁgﬁgF(gﬁéﬁé&ggmgﬁnular
cavity 206 i ssompencyierfartav patlethit b erdulaandeumeyl vhth rEpectéx borpll @] centrel hidked Ihel

i ncl ude a;su : S . as. | ot,. so |ong
as quenchM?I3%%%9%%ﬁ%%¥%gé?%$' ﬂé%%?%%am?ﬁggﬁgﬁ8ﬁﬁoﬁﬁggg§@ﬁ;ﬁ%ﬁf%Fé‘%rred
process i ncl ydagonsniegthgfes fadially inmotiutovirdriheoffTidant traigly bem cbnter2&isfulngli id fid219
through flui dridtdeguctch el /bt 4 @5‘&’1;;,9 it o Slin 29 S ritnafiBikSS
rotation or sw érr}%erboﬁg ?ucgﬂﬁfﬁl qugrqg*ﬁngfzﬁuﬁld_t .réc?)ugfﬁj trﬂé @i'rﬁ%ﬁa?o cborhar@('taé ‘of
annul ar cavi tiegeBervedwegseate thy asnonteol distrdniieg thy eucaphibdd mnmtttl,he throwgh ore
cavity 206 may.Pge SUDSE iAREduRnk Yhol dMEucHARE ROMRRBE Blre 2FnERBRDS on 2} By dhyi
essentially the sgﬁgporls%#il reéﬁgg_aﬁﬁ §ﬁapegoyIgeoﬁétg%gagéc%a%né1w212,
such thatl3i t reeieeesscrables inenipvedtdistiehiugion agaiosph fhidr erered caformyty erfdiserchd t he
Chann_el 212 mltlﬂt?kneé%palﬁi 4fﬁ8£nc§%@ﬂu§ﬁ?%rﬁ?r Lforth§ C%%?édqgrtﬁed%&og apt.eéfhe
enbodi ments of the present invéntion. [0060]Prefera ,_quenc luid "

i ntroduct i on PRRSEs €830 04 efdewadabiess gleneth fuidiodirgdanicHedivanwutiafluid dimt y
206 at an aX'C@Jera%@%!oh RRc WLt 1168 rageamzaa&dtt@{)wgn bore 107 that is offset,

at |east WD 2009/ 045634PCT/ US2008/ 072428 slightly, and not directly in
line with thé003R} al Epdisiof i thh reltigle pidipst derit axdhbieg edvdinpedonduis oo qasnshd

direct, iperti@hndoAi 62 iQRrREd GENGHRE! Vi b QY ROTerfd4rbddb O vRAT Bs1RE OF
directly into channel 212, and to thereby avoid nonuniformdistribution of

quench 11 ui de@ni4ceingthe herafilemt §ndap suiseral ek pidedly (seodso FIHERER) fodowetinguench
fluid 120 may hsLENBaRS Rid¥eH ihdiVRE fdaNchdn@Ykdd heat recovery. The cooling conduits also
include an effluent inlet 110 and a quenched effluent outlet 112 from which is recovered a
cooled, hydrocarbonaceous effluent. In some aspects, the cooled effluent will be at a
25 temperature below that at which the tar precursors condense. A quench fluid introduction
port 204 introduces the liquid quench fluid, preferably a distillate oil and more preferably an
aromatic-containing distillate oil, into annular cavity 206 and channel 212. Preferred liquid
quench fluids 120 that may be particularly useful for creating a wet wall liquid quench fluid
film on inner wall 106 may include a liquid quench oil, such as an aromatic oil. Preferred
30  aromatic oil may have a final boiling point of at least about 400°C (750°F). Other
particularly useful liquid quench fluid may include an aromatic distillate, such as a distillate

that is recovered from the cooled gaseous effluent stream 100. Preferred liquid quench fluids

_24 -



5 quench fluid and/or as a direct quench fluid to directly cool the

ef fluent 100. The quench fluid introduction rates in a direct quench
application maé Oépl cally be substantially higher than %uench flu

i ntroduction Y22 %sone ot her applications, such as ﬁﬁ’%@’&?‘%’éﬁt
exchange w thout direct quench, as required to achi eve proper heat bal ance.
To facilitate or assist in substantially uniformdistribution of quench
fluid 120 around the periphery of 10 annular cavity 206, some processes
accordi ng to thidy Fsol lrwebtdnoal lynfiage aﬁttairlpiezersasrml Piicfakedlyq thenighidfduericd fiuit rR20dwst | on

ports 204 an t uench f| Pttt

enbodi nent s ﬂ%1‘?£%&#]n%‘ﬁghc%&?%%?%g n?Pb “%&3%%“38‘P§°f2§?ﬁ‘6§§F‘ﬂuwed on
a side of theydooirbng f@dndusupplm@pﬁs Itlteecxtaheng)tﬁheafce Abblosghort hed/angiintheof

of fset is not crltlca of fset between t nul ar cavity
206 and the periwere’ %ﬁgﬁﬁhgﬁﬁﬁﬁ%ﬂﬂ ﬁ%ﬁ“&‘?@&%CO‘§ﬁdw§%HZ§enent of at

| east t he sneDIw$t |Pm¢fec|aln1a,l asdilametdin EiGURtEez |hlqﬁ|1kilqdetf¢hé'l’&ﬁhmfrd)dmbﬁbn port 204

i ntroduction ch t hat .p 20 e ] qui d
quench fluid QB)ME ?%% Own“emn faﬁheﬁ”5§§PR%§*%Fﬂpe blr%ﬁ? ﬁﬁ@?i%
regard to ¢ hahmeienﬂll@rsmdpmc@nces higmid ejuerfch ﬂwdpa:tglantmﬁly entd amnudxm ,ca\ntty 26ayvithe
preferred th ath.in 0 nent,
so as not toq%ngg‘natgr}% m%c]l'lﬁmf(t,rcrg crlmctcr (9) dan[mzl%g[ C \ﬁ%gl t s?rﬂa%yc %Lhe&la%gl ar
cavity to ZGM%henpewmnﬁMBw @penmmgﬁmmhebebymwh@edwamgemﬁhedmneqkmprﬂan
provi de at, | hydr i I,Skan he, channe
However , % qg@% séﬂgﬁéfgﬂPg@ @Fm{ﬂ%%g éﬁ% G%I'thQﬁ%%K¥ﬁ% uﬁ%s chang %ange
in flom1d|reéﬂﬁoﬁhegunhwwyna "&N&uwann@mahgemﬂmﬁaﬂyhe@mnmabouﬂlMdeegmees
between a fir, nt i.all dj acent
t he annul ar c%@#ﬁg%gh§$ogtoggﬁ%ﬁpﬁgﬁggﬁgiﬁbgfgﬂ%ﬁq’gvig%?%§%%¥ﬁFh%n%l

peri met er opeéhp ngclud¥goth¢rnangies | that 26 ngird @bli@irbadingre rcste ﬁtmﬂmymbemeg&erred
that the cha €

i recti on.  sunh seo S SRR Plok B e BBl s S I D AREE LR kel o
the fir st15poquf@f$d(ﬂfat thqenletrmrtr?é)ﬂ dzqcz tfezd}qatﬁefmttnqhHbll(hmuhfaﬁhmmuhayﬂladlqiathhe
second porti I I in
I GRE 2. [ 00GT o Sty vyl il & R Rl i oS 6l o 192 YRS

i ntroduct i on tporngaoa ml@t)l?QﬁSr—@é,tSuyh ptlosteated rim EIGURE 3. |R1GU§Ed3eelwr dlbjtateso
provi de an apgiharn o i

direction of fIu?dllh%%ggﬂ%%%gﬁﬂmbgﬁ$?]gu%%¥¥%%ug%?gﬁgggggﬁfggﬁp@fgnggnular
cavity 206 ar@l-t Heweyer.sip spoe einbedigents, hempy el pavisiafed divanrfast @it 208 rof
exanpl e, 2pt  BRY: R8I w%\@&ﬂ&%(u%ﬁ@a%ﬁf?%é H%%QQQ&Q Zyzﬁ'\?sﬁ Wgsi 2 ﬂlde[ho'rtgbnsﬂﬁ%f
enbodi ments for an initial portion o hannel | ow pat

adj acent t he ot bwithimpediyst porgon of Cﬁ“P'@W 113 spbs@iinfidbradigaent Hgtanjudar cavity 206.
substanti al | Th&%}akﬂeedhdmct 5'121: &ﬁn&tbf\kft'ﬁﬂlte aBMIQ%blt}b%@at aF rtu{ u&ftth En@ﬁ"flnpl €
it my be desirable that at |east one quarter of ‘the total g

fl ow path f ofavgh aﬂfn@wmzme naxigyp sltaastor aith yespek e centesfinelyxis h@ne seeter|of ne
axi s 5 throyghibe t%tx%m 1g7hLRH R A& a%?non]gb lh% cﬁd’nﬁ@%%m iR dn DY
further exanple, not only include specific parallel flow, but also such
portion & aCHPrdRSis N SeuEeHEhtthomrms ap F‘b%tiﬁétaﬁletehafth? anngfar gayitaRAQfl-e wi t h

respect to tasgffl MelartNiQUOB iPRERrAQ 4L &Fvelds @%ibtdﬂﬁtl&ﬂ&a&'ﬁ@fﬁg rtl%g
orientation, such parallel portion of the channel may thus genera

ori ented upwEFHLsHAUEIGER| HiabItOY A9drRipwIzetien Phaueich| Qahtwithin @b@nelbé/lﬂe 107

for about a gu&ch®ht 6f thé@l{e@m@g infii&@ct 6f Ak furkQelc@NOhiva9kirdie1 N aMIR M 24
whereby Iiquid quench fluid 120 iis displaced fromthe annular cavity 206

and nust t r aR¥froldfbiddisoipnard i ereaionop astl e tSHMAR g RS PPt iomal

conponenty Syhcia® fadd rdibs WRWREImARGo8ibIE BY MGy AHBOT breRblalvhéLas hulos
quarter of the total | ength) of the channel 212, and then noves through a

subst anti al | m?Fﬁhﬁ IHgh ahﬂmﬁﬁﬁﬁlP%H?%ﬁfwe?h%ﬁPﬂSHF%%@ﬁPB%“P%@%ﬂH“@%e
perimeter opgial Ag thePlostkhb QDG SITR B RIEL K he At ¥BRE 206 LtEcHeARE | Ng
conduit or quench exchanger 102 al so includes an indirect heat exchanger,
such as a doubl e pipe quench exchanger ags;illustrated in FIGURE 2, to
enhance quenching and facilitate indirect” heat recovery and recycle
Preferred enbodi nents may i nclude heat exchange fluid jacket 122, coaxiatly
external to outer quench tube 104. Cooling conduit 102 may i ncl ude guench
exchanger tube 20 104 as a heat transfer tube providing external shel
surface 108, creating a heat exchange fluid annulus 125 with coaxi al heat
exchange jacket 122. Preferably, heat exchange annulus 125 is positioned
axi ally downstream of quench fluid channel 212 for contacting a heat
exchange fluid 124, e.g., water or steam wth the external shell side 108
of the quench tube 104 Preferably, heat exchange fluid jacket 122 is
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25 annul ar quench fluid injection port 204 and channel 212 to permt
heating of the quench fluid filmon inner surface 106 to about the
saturation te erature of steam Jacket 122 is preferabl substantial ly
coaxial to t h&OqUAER* ube 104 and further conprises a ﬁégf USENEHAR8e fluid
inlet 126 for providing heat exchange fluid 124 having a tenperature | ower
than the effluent tenperature. Preferably, heat exchange fluid inlet 224 is
supplied heat 30 exchange fluid 124 by heat exchange fluid inlet manifold
127, and heat2lexahahg8uifllivindodiatd ebstdi2Bily &npiveinatipabtednieeatll es€ hamgeufd ui d

130, e.g., or ste om heat .exch uid o tlet
port 228 vi aeﬁgaefndrédf%ﬁiﬂé’ng%ﬂ?ﬁ U PPETRe @{@ &’h?ﬁr%eoﬁ Oilg‘fnts$ﬁgﬁ‘?uh4 ‘{en%{hfg”
2009/ 045634 PCuMkiS2008h07 2%2189(Ddﬁgk®t bqndsattpcnmaemayenbg 8 sedheds muttfhtdﬂamh

oy enter tnd PPEG FACRot IS R Slgh s hu Moy Al L RRHT SO R a i ¢

224 and exdit fiimemcfihent 100i d jacket t hrough i nd| rect heat exchange fluid

outl et port [ 0063] The nch exchanger, 102 era oper a
with fur nacez[éﬁgll ue(r%ﬁl %‘B ref re 5€mb°§ HERSs F01ET 194 bt? Ql%%ﬁr%vé %3%%%5 rﬁ‘f%ng
t hr ough bor e vbQifhetvi damcsaaw;aefendbuy|ag1|aaqotve&sa.srrm1cbmplaary, ﬁetﬁdcapacmsfrdfshaaam
flows upward 219 sﬁx&ethgtqgéjgn%ula} cza%ﬂf ¢ ngxq cs. %hbtrc \.ulcfI @g I‘itbgl’plce)l thal umg)rxgly

ot her exchanger’ geonetri
wat er / st eam qmmdts tludngh ﬂméftfeqls:bﬂyﬂlad claxngaéalbmﬂanmamalrmdmurh étffafrmyqifmmnd

operatingfr S t ene fu es,
ctioh a6 gl criba LTS BT ST OB The v SRR st PP E et
Desi gn for Etahylp(me:lepb@n@sf for ¢ssiftdgom ofeany i&rtiAl mBudtghatr dtergygodwmlﬁtmtmh@d

Hei ssdanpf - S f d I e t E.Spri Nat i onal
Vet i ng. A | dngs i 120, BURABE bl BLASFBAE R o b Sl A
some enbodi mn@sndmuldprlmwsstm oft qumgh Beiddla@l grablae caxmtyp?r%vmcfeaszbls I‘attthdzug,h
quench 1 ui d e aanarysAe A EShlkE ARE T kP IR RED IRERUES oA,
exanpl e, MhedlugeRérmay brginhpdphcihemiglchangtled ahd omtptlmr wadilpedt a hemtolled,

ol ot od’ such"t RarH OBl BB ok bl RE L S RS Ay 0°

about the satini &picod7t drppéerarnnuéar ghvityh)osthea fcilibed mneraﬂh@\quélsmhutbhmnd f| | m
enters the | r

as the |iqui g&%g; %ﬂ%ﬁ f{uﬁﬁ?éc)i‘ﬁfl I mptl 234%%&%%?}[%?%@?2%%&& %%ﬁéa} sdéos

heavy conponéistisll paiiph¢re offersedlis pyrol ysis ef fluent, thereby replacing at

| east a pgrt '[(W@]Of ithseprgﬁﬁgf ﬂhgted‘HmHMr%QﬁQ/ o bk gha & o S5 stdntiM1 ggtgﬂg'aﬁzsﬁ ed
filmformng liquid, particularl ly ard irect qu processes.
Thereby the qlaféh@mortqhu@rdlortlsp% 4sg wbtwttcch@rﬂ RﬁtéalTlhé@Oaﬁ-ﬁﬁ@ﬂﬂlhéanewtﬁémméﬁlrI
106, even as c&%tzb@&%o%en%ﬁ GH%PM%&W% f@tr&a ?QOFohgcf‘eq ind i} egﬁl%g'tg jafiy ui d
is delivered from channel 12 at arate ensures adequate [1quid
quench f1 ui dflpf sl & ghaped H& apglongat@ieslety W%Eé‘* moershtilust 296 ivprasibit dispersad

whi ch the fifsdug h&'lﬁ@ﬁé' &ty C@W&%tﬁoc@is mm WhDaGe uﬂf-ofdh&%ﬁtofﬁg d Geadensed,

and unti | substantl ally a t he ‘condensabl e tar é)recursors
condensed? t 8uidilap ﬁlilrﬁégho?“l?)ﬂfé@émﬁoﬂ dilfineng2 PAeesisREIese ianep exyad ﬁ)tatﬂén B GURE

1, quench fluiid ck2QuidBYeRE RUPRIJuEH tHe QirBul FUSREH of éﬁluﬁKQMggﬁé hank.byn a
rranlfol d that feeds quench fluid rnlet tubes 116, gﬂdnﬁera |y at a tangent

as i1 ustrat ¥uns sferp@yerambadigenio pger sty 205 m0Re B ialy the S $oGMPANGHE xt ur e
136 of cool ed gasRorR @lfdian ,thehs@laé BFlsitulI AL (AU QRGO Off dBindiry AGhaiRPL R tar
precursors entrained within t
such that it becomes difficult to distinguish where the cavity ends and the channel 212 begins.
30  All of such embodiments are considered to be embodiments of the present invention.
[0060] Preferably, quench fluid introduction port(s) 204 introduces quench fluid 120 into

annular cavity 206 at an axial position with respect to through bore 107 that is offset, at least
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WO 2009/ 045634PCT/ US2008/ 072428 cool ed stream The clean out port on bottom
of the cooling conduit 102 and effluent outlet 134 are preferabl y
positioned near the aseous ef fluent discharge 112 end th

condui t 102. W/BIZ?‘P/BT’E outlets 134 may be mani fol ded togé’FFi’é]?”f’%{’&“ﬁ commn
mani fol d. [0066] Liquid quench fluid 120 is introduced to the annul ar
cavity 206 through quench 5 fluid injector port 204. In one aspect of the
i nvention, introducer port 204 nay be sized to provide sufficient

back- pr essur sliglal ygemiemoatieccggmdlmmemmefaklai fgbstibs bf & plabd amtairingadhanet 2tthe
injectors in a uench exch er bank o S |I ustrat

FI GURE 1. Accorg,51 CﬂeCt mel%d I%Jpem? erraeucef]w%gg1 Zt%%eug%%o i ng Oééihr tf§’tm 02
conprises a d:haremtzuuamlctb tHelradviy clvoid hoohifati dlstnpmrotn off qnem:hnﬂmdcbucumf‘greamdiyr ect
guench fluid |nt .t he ef f | uent str uench t he

of thuent . Thignt piadt ATl Pt TR B TR g THegS B IS BRR TR i s
separate fx omlmobMd usléo ab @ dnnd:trcmdtwbéhmme ditectlyi cboqueruﬁﬂlueﬁtl uiod THea;uemheat es

;Bgn\é\ﬁt ]E IeSI \C,i\q{lulll %nl(t)ragﬁc 1lorg rna etb r}r? ! (dﬂfgfqglér{cﬁ eap@@t?onl may,[] tt(ygx)ca []h aet bugsténtlap ehltgllr ect

i ntroduce t hehdni qlwnm theinuitroﬁdcumd rithain fsmnﬂ:mtltehepmamcmst wa:hl abf mthmct lhmatsuch
enbodi nent s, L( ednéj (ﬁ;ug{l Ont%gul%%i (9 gc chlﬁgaggrq{cglt ba?aqp ei?afiﬁ{at Iosr the

15 liquid quenc rect quenc
conpri ses or dlSSSttli'II@mbSlt?(l}Uﬁld/ o fomen Mdifttilnitidn OThgaer(thrfbmﬂ la@anmhd ftheupatiphéry sof

th |
{50673 The! gerar i s ikl AR e PO B, TRV SR et e
a subst ant i alfluyd firiteedirctief f foute 04t Indomghiplsonend0 Tluidh ittinagy 28UbsBamdt ipadféneda
i i al - fi the.. 07.
constant int %Fn@@!hm%%s gllmrquglﬁc%rﬂtﬂ#jﬁ\brfohﬂc 13@?&‘%& 6!10?1:}%%@0 % d £ 5199 LE th%.

However, in sonme erbodi ments rou ore “ude variations in
internal di aeelag comlyt opRrexHpthe othehe Althmhmlm anghuaingtofiset @f not hietideb peefaa @iy,

UpSt ream of e r et er
than the di ar oREL bAFLET WORERASa Y bdRdoRe B OB L bEp RIS BaTCo
Ther eby, 1Bhe dppleramgnpeioy icdesheauuilest onanal dapatt plthe Gauid hecnplmﬂwddmtmédctquenc h
fluid 120, 5'1589 288 sl th 'rtrﬁgtdoeszl"f_bt g&ﬁmﬁlypfeg& ﬁi\ﬁd ﬂaéﬁcﬂ ﬁﬁl@rlﬁgldlrgdtlgq?t 6 for

change may al'so bé provi at or near the perineter opening to prov
t her mal expakinoels2lér abdiitaéqﬂl rageersiyt s Wodtregseh topihpiiieg 2 Lipdepeeaaheyfnct Hew path

peri meter Op%ﬂbrﬂeglo;llog @Mb@ gmxreﬁ Qﬁamcﬁinntzlh?l ZDQ&L g@ 5019&651 'cﬂrg'cdl' g? anéﬁl hSOMe

enbodi nents, the channel i nclude a chang direction o
quench fl ui d CONpAACH atorps apt tp e G@epfpwé@ ehn@p@rrﬂlwgt ﬂogmﬁlth frvathetaneulgeryivee er

openi ng 1g9 %%Fﬁleﬂey %ﬁeﬁﬁl Swﬁ"ér&@/ghet Hﬁnfef ih |dH@Hfon cgrp RIIQ)WHQ leleaspgli)@pno@ @f ak! el

with the bore wa quench f be emt
directly onl 9)’4“%&105%5@%&!‘0“%@Hlewhw?ﬁlr dHuese é%wrr@"eltf tilfﬁéh@smla}el ﬂWect s

caused by t h?:_rﬁ'flfrldlﬂﬁpta c%gl%@‘%nﬂ%gfodlf‘écﬁw REeh & dhgohaF @ha;lxggof at\/}gst about 45
2009/ 045634PCT/ US2008/ 072428 [ 0068] Conput er m)delg an enbodi ment of

the inventi vecgiest biweal 4 ﬁé*é(PPﬁlﬁg Oédh@ewn@rﬂamw&mhﬁwgéiy gfb@f@@ts%leand

appar at us pr egi,et éaxﬁtg] ahd h E&Hﬁcﬂpoqt‘rtﬁrkﬁﬁbtzfnh&ll}ﬁa {f%éﬁ tifel &Yi&nét@% @p%ni\ﬁ’g ti 6o anquench
to furnace feed ratio of as |l ow as from abou , in sone
25  other embodiments, it may be preferred that the channel flow path mcludeb a more substantial

change in flow direction, such as an angular change of at least about 90 degrees, between the

first portion of the channel 212 adjacent the annular cavity and the second portion adjacent

the perimeter opening 109, such as illustrated in FIGURE 2.

[0061] To avoid dircction introducing liquid quench fluid from introduction port 204
30  directly into channel 212, it is desirable to provide an angular offset within the annular cavity

206, as between the direction of fluid introduction from the introduction port 204 into annular

cavity 206 and the first portion of the flow path of channel 212. For example, it may be
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i nstances even as |ow as from about 0.1, can provide an effective wetted
wall film The 5 operable wetted wall |iquid quench feed ratio range may
extend upward fromabout 0.1 to a ratio of at |east about 5.

hi gher if desPed"$9¥h as with direct quench applicati d’ﬁ?US%?HS’%?ﬁ’tzf‘m pat ed
preferential operating range for wetted wall |iquid quench fluid

i ntroduction nay have a nmass ratio within a range of fromabout 0.1 to
about 4.0. An anticipated preferential operating range for an indirect heat
exchange appl desiatbicoin séha¢mighd@scnizddr anlﬁlnslq»bstoanf ¢rahdey 2 2eflopv pqﬁoﬂhatdk hid@dent
quench, may hgve a . rati.o of from.about

t ed
rererenttal BparRie b R0 BT e et ety e Pl 5 AR
i ntroducti on tmyghbwe ﬁomﬁaﬁﬁerre&im[ﬂe vii by be &bfrﬁjh@ﬂiat@ft 1fagtoon abattk oOthb tétal

about 4.0, d d| I upon equi t ear |

di ff erent opglg%gtnh % f?d“gg?%rgmp'}ﬁ g ‘{’ré’tbrul Lt yeg?'rﬁ!? i “X%‘ft% ﬁ%“t‘flynljm«?cﬁ"&r of
the present ithwegit ﬂh@ﬁfﬂ]ﬂﬁﬂﬁlr@@h@b&tl@d This amjgémmwbuld rnyrfmvl&ﬁempumnmhtyed
wal | 15 quenc ste rlmance, even ui,d guench

Fur nace f aed TapRRS R BRIEDIT B s HE ho Binet R ksl S bep npigpatse
desirable to thettud itze dhglewph mg@s toothe aﬁﬂpan &itrm@h(bf)ret 192 csudyjlmet I asrmqmetﬂ:mad t o]
I ntroduce t heorﬁchtgl'“ d (sﬁ:ﬁenr%ﬂ%‘l poH on o?rhc channcl L angr encxfallb%i 0{1%nt&iglbomaqgan%

fluid to furnace rati o rangi ng Fom“a
ot her appli caspccmﬁrally paralmhjp the ctilesitrtaiolgh ooe 107t foodwoea guretel mqmrd oqtlnemrhi

f .Ui d ontgt W? Itl?nte the ¢ ann 18%2 Wkler ld C‘;Jutl%ﬂ;ueggl thlllg leb 1s 91 Iaced na gann ar

wei ght ra rom a i‘hiven
tail ored to fanltyaﬁ% efid rrumy trqmrg‘cheraﬂpphlp\&aﬂl(onst le;lstcvvlthtsunbypvmrm\dudumgalan

appar at us wher,agy eB?‘Euc%*L%QP @@5&?& 8%1{33%%?1%@% gc)é'ggns INed O%Qq afer!er SEthe ?otr ate

ratio at a rate NI h excess
varying the d@&ﬂgmf plar emeter2d2.odndt then apopar thtough andlbmntld}:yengtttlanglewmdm i ons,

to supply &N, J8R G BHENGHLH f: @t &Dba LBy 22[ 0069T Wl Te Lhe

i nvention has described in connect h Certain preferred
enbodi nentts d8062hat has«pre‘tp@fcndqércmbbdlmgts brbe nentiag feahdujt arrrpleraht axolgingerdl 02

appreci at ed, anQ ngﬁf)eg dinpﬁlldf?&t h%"lt %{c}:hén ngdgd.f 9 ¢ o'uBné plée{]guéngl\{ee%ﬂdgger L only

t hese partl cul ar ontrar sur e
il lustrati ve ilantatcd in fiEMRled. to cduver quehthisg areir faailijatce mdirgpd diedti reatveyremd and

equi val ent s y Wit hi.g S . tjpn
30general |y ggc gfgrtqugfﬁ{lg(ﬂcggﬁg?%? Edélg,lh‘?ﬁcug%?gtcegngk cjlJi geYc ?[nle C&gﬂahlg
fol | owi ng cl aktaspal toWmep Q@9¢0WEG BRPCHOUS2 G080 12428 lﬁlﬂmmbmmasge@uéxned

I'st 51. Agbr qgLss, I{eQ{ tra%%f@xathberw ﬁ?b&tﬁq C}\Qﬁélll | fieed 08 Q:pﬁiaja p&ghatngé ﬁ{uﬁ use

in quenching gaseous effl uent rocar bon pyrolysis furnac
process conpeiilyig25 pa icprsrab bere mgangau E@k@ a2 oRrsferbl) hashexchareoamiuyo 623 i g

condui t, sai goﬁl@d?lle& B8 al %pms{ream of quench fluid channel 212 for contacting a heat exchange
fluid 124, e.g., water or steam, with the external shell side 108 of the quench tube 104.

Preferably, heat exchange fluid jacket 122 is positioned sufficiently downstream of the

25  annular quench fluid injection port 204 and channel 212 to permit heating of the quench fluid

film on inner surface 106 to about the saturation temperature of steam. Jacket 122 is

preferably, substantially coaxial to the quench tube 104 and further comprises a heat

exchange fluid inlet 126 for providing heat exchange fluid 124 having a temperature lower

than the cffluent temperaturc. Preferably, heat exchange fluid inlet 224 is supplied heat

30 exchange fluid 124 by heat exchange fluid inlet manifold 127, and heat exchange fluid outlet

128 removes heated heat exchange fluid 130, e.g., heated liquid water or steam from heat

exchange fluid outlet port 228 via heat exchange fluid outlet manifold 132. The inlet and
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conpri si ng; (1) an inner wall for contacting said effluent, said
i nner wall defining a bore extending 10a | ength of said cooling conduit,
said inner wall including a perineter opening along said bore; gii) an
outer wall ext@A(™¥¥ said inner wall and substantial | YdORX%724%8  sai d
i nner wal | ; (i1i1) a substantially annular cavity external to said
i nner wall and including at |least a 15portion of said outer wall, said

annular cavity fluidly and renptely connected to said perineter opening,
sai d annul ar aslvi fiogitienst reayniadl dwjtclsadrwithumach stheraif petdsired. eAs bifistgsdddn FIGIERE 2@l |,
d out er

eel 8 amnul o g BN, LS RS O Bl S, Tl Y,
sai d peri phermirt 2hanhedit fidnuihdyidgahaelabighgndiatichearnnetlange fhavodiyt mncd28ai d
per et er, Do 00 S RSB B SO R gy a0 e
i ntroducti®n qond fahgzhiloains dowmod sking teowph|tarc EViile, sasitdost ldght pabsuye
o o6, = ¢ 11y ROl 0 BYLSL ot DYt PLBSURE 0 ¢
fluid from sailtiowhnuharexcaugd yeohetoesginas aisd b2 Seivdhmellhd boikaifebdpestereher
opent 00, ! o, PSR 0 LBy AL QU i
drum, as is common in ethylene furnaces, such as described in "Latest Developments in
10 Transfer Line Exchanger Design for Ethylene Plants", H. Herrmann & W. Burghardt,
Schmidt'sche Heissdampf-Gesellschaft, prepared for presentation at AIChE Spring National
Meeting, Atlanta, April 1994, Paper #23c.
[0064] As stated previously, in some embodiments or processes it may be desirable to
provide a short distance of unjacketed (non-indirectly cooled) through bore between the
15 quench fluid introduction channel 212 and hcat cxchange annulus 125. For example, when
generating high pressure steam from the indirect heat exchange, the length of the non-
indirectly cooled through bore should be selected such that the quench fluid film on inner
wall 106 is heated to about the saturation temperature of the steam, before the quench fluid
film enters the jacketed 122 (cooled) portion of the exchanger tube 104. Also, as the liquid
20 quench fluid film is heated, it cools and condenses the heavy components in the gaseous
pyrolysis effluent, thereby replacing at least a portion of the vaporized quench fluid with in-
situ generated film-forming liquid, particularly with regard to direct quench processes.
Thereby the quench fluid film is further maintained along the tube wall 106, even as portions
of the quench fluid are vaporized. The quench fluid is delivered from channel 212 at a rate
25  that ensures adequate liquid quench fluid flow along the wall 106 from the moment or
temperature at which the first, heaviest components of the furnace effluent are condensed,
and until substantially all of the condensable tar precursors are condensed, to minimize or
prevent fouling.
[0065] Referring again to FIGURE 1, quench fluid 120 may be supplied to a quench
30 exchanger bank by a manifold that feeds quench fluid inlet tubes 116, preferably at a tangent
as illustrated in the figure. Outlet 134 is provided for removing a mixture 136 of cooled

gaseous effluent, heated liquid quench fluid, and cooled tar precursors entrained within the
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di stribution of said quench fluid along at | east a portion of said |ength
of said inner wall as a quench fluid film while concurrently passing said
gaseous effluent al ong said bore of said cooling conduit to Eroduce a
quenched gase88§mgpfpgbnt stream 30 2. The process of clP&THS184REESei n sai d
step of introducing a liquid quench fluid conprises introducing said |iquid
quench fluid as a direct quench fluid to cool said gaseous effluent by

di rect quench. WD 2009/ 045634PCT/ US2008/ 072428 3. The process of claiml
further conpriosleigtrtdne Elieegeaafoui putrr @dbmtiomgpfahadion By cogt@n o0 fnkdwiffthchooudkr ect

auench, sal € o e AR S TSR 0158 Dl P o
claim2, furtdeduct2pMusiphgoule 134 @py of mirifbtdod weéthg isak dodinbesibnigiench
L1, 00 Sahasaatsy SLELKTIN P M S Wt ey nece
1, furthers colitpd ingicrg pbit @04t Bponofasyrass| thginsaitidn,| inepduckr gpue o nfaly bt dizdDont o
rald Lot bl gL ST 0B OB APSSRLAT, IELI B2,
portion of sangdctehaimnelmdnlifolepaitnchsexobdngat banki Rudhespdbdstrited an RIGERAXL.S Of
said liquid %c%gr%nlgft!) %hcd pljeg%rgc? (cjrlfllgc;[diin(?er}ltﬂﬁ)cr E[:dolir:{'gS conduit 102 comprises a direct quench
fluid introduction port for introducing a direct quench fluid into the gaseous effluent stream
10 to quench the gaseous effluent. This direct quench fluid introduction port may be a port that
is separate from a port used to introduce the liquid quench fluid that creates the wetted wall
film. In other preferred embodiments, however, the direct quench fluid introduction port(s) is
the same port(s) that is used to introduce the liquid quench fluid that forms the wetted wall
film. In such embodiments, the direct quench fluid introduction port comprises or is the
15 liquid quench fluid introduction port and the direct quench fluid comprises or is the liquid
quench fluid. The direct quench fluid thus passes through the annular cavity, channel, and
perimeter opening,
[0067] The gencralized cooling conduit illustrated in FIGURE 2 demonstrates a
substantially flush effluent through bore 107, having substantially a constant internal
20 diameter over the full axial length of the bore 107. However, in some embodiments, through
bore 107 may include variations in internal diameter. For example, the internal diameter of
the bore 107 upstream of the perimeter opening 109 may be of a smaller internal diameter
than the diameter of the bore 107 downstream of the perimeter opening 109. Thereby, the
piping provides additional capacity for the introduced quench fluid 120, such as for a direct
25 quench process. An internal diameter change may also be provided at or near the perimeter
opening to provide for thermal expansions or displacements between piping upstream of the
perimeter opening 109 and downstream of the perimeter opening 109. In some embodiments,
the channel 212 may include a change in direction of the quench fluid flow path at the
perimcter opening, such that the perimeter opening 109 generally faces along the effluent
30  through bore, parallel with the bore wall 106. Thereby, the quench fluid 120 may be emitted
directly only the bore wall 106 with reduced exposure to the shear effects caused by the

effluent stream 100 flowing in the bore 107.
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7. The process of claim1l, further conprising the step of creating a
hydraul i c resistance between said annular cavity and said perineter

openi ng. 8. Th§ B)%cess of claim?7, wherein said channel f|OM/Eath of step
(c) conprises sard 26fydraulic resistance between said MBSy and
said perinmeter opening. 9. The process of claim1l, further conprising the
step of quenching said gaseous effluent streamusing an indirect heat
exchange fluid in a heat exchange fluid annulus exterior to said inner wall
and downst r ealffleH sa(icdngnerinmiteémg o‘pemieln@odi%nt diOtthheenr)‘Veomsai ohll coaling 1,

further conpr the step, of orienti ng, sai ndquit bore.in a
f1ow directi oér?%{hha?r 'S"Su xg}fdnﬁ?ri PSSy ‘\‘/er d(‘:rétlus Weﬁlﬁ qg“‘%gl@% C{HSHCS FB?%HHH’
surface and sfivdragaseidus qednch ve fitrndck (feml mﬂe:r of &allolzvyasaﬂmmgbmiod bat &, somet h
respect to s O nd S rfac rocess of.claimal her

conpri si ng t?\iggé %spél S Clctl)n Fer a% a| d Vi an erg%;ﬁtwfel Lﬁttad fwagvélpat]éheas a
function of ammh@aymnahwdbhqmdqamal&tdmhmchghmdy@@mmbqnmﬁéédmmsms@aabhed to
sai d furnace Y e of a'd. 0 seou uent froms

cool i ng condd?g)0@3ﬁiﬂ %5rocég%a8 IF%Fﬁ? ?“P %$6Iﬁm§é?adfwaﬁlémaﬁgﬁgh
fluid conpri sesamicpaed |ptcfan¢dt1a13(51¢azwglgmge far natteowill limpgd podnott flofd iatodueast

abOUt 400C. - 3 have a %aé I'%?‘g)l‘)dlljﬂgl g?ﬂ) %”Otf faOpHFaLI;O%E ld% EOO%)OCtOQGUCA %ICII)ga?Cgeous

process accordi'ng to any the precé&din cool i'ng
effluent fr omlfa“ethlydqt oxparrab@q rEge oifoygms mchrect heat exchange application that does not

10 . substantially rely upon direct quench, may have a ratio of from about 0.2 to about 0.5. An
anticipated preferential operating range for wetted wall direct quench fluid introduction may
have a mass ratio within a range of from about 0.5 to about 4.0, depending largely upon the
required heat duty. Clearly, the different operational, design, and geometrical features of the
injector of the present invention have generated a significant improvement in wetted wall

15 quench system performance, even for low liquid quench fluid to furnacc feed ratio operations.
For some typical applications, it may be desirable to utilize the process or apparatus of the
subject invention to introduce the liquid quench fluid onto the inner wall at a liquid quench
fluid to furnace feed weight ratio ranging from about 0.1 to about 2. In other applications, it
may be desirable to introduce the liquid quench fluid onto the inner wall at a liquid quench

20 fluid to furnace feed weight ratio of from about 0.2 to about 1.5. The subject invention may
be tailored to fit any of many quench applications, such as by providing an apparatus
whereby the channel and/or ports are designed to deliver a rate ratio at a rate of from about
0.1 up to and even in excess of 4.0, by varying the design parameters of the apparatus and/or
operating conditions, to supply the desired quench fluid rate or ratio.

25 [0069] While the invention has been described in connection with certain preferred
embodiments so that aspects thereof may be more fully understood and appreciated, the
description is not intended to limit the invention to only these particular embodiments. On
the contrary, the disclosure is illustrative and is intended to cover all alternatives,
modifications, and ecquivalents as may be included within the scope of the invention as

30  generally or particularly described, illustrated, and defined by the following claims.
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furnace, the

cooling conduit apparatus conprising: 5(i) an inner wall

contacting said effluent, said inner wall defining a bore extending a

openi ng al ong

I ength of said coolin condU|t said i nner wall |nclud|ng erineter
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perimeter ope@LAfMSsai d annul ar cavity externally surrounding a perineter
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(v) a I|qU|d<ﬁm@ndhnmhhwﬂmmﬂmn@¢m0$$ﬁnmpanhemomwsmmmodmging said liquid
quench fluid di)nt Om%r%!:iigm lgg‘sreom LY, eXt‘ into a cooling conduit, said cooling conduit

10

15

20

25

30

comprising;
(1) an inner wall for contacting said effluent, said inner wall defining a bore extending
a length of said cooling conduit, said inner wall including a perimeter opening along
said bore;
(i1) an outer wall external to said inner wall and substantially coaxial to said inner
wall;
(iif) a substantially annular cavity external to said inner wall and including at least a
portion of said outer wall, said annular cavity fluidly and remotely connected to said
perimeter opening, said annular cavity cxternally surrounding a perimeter of said
inner wall, said annular cavity including at least a portion of said outer wall; and
(iv) a peripheral channel extending around a perimeter of said inner wall, said
peripheral channel fluidly connccting said annular cavity and said perimeter opening,
along said perimeter of said inner wall;
W) introducing a liquid quench fluid through a liquid quench fluid introduction port
tangentially into said annular cavity, substantially along said first portion of said outer wall,
whereby said introduced liquid quench fluid fills said cavity;
(©) passing said introduced liquid quench fluid from said annular cavity through said
channel to said perimeter opening along a channel flow path; and
(d)  passing said liquid quench fluid from said perimeter opening onto said inner wall for
distribution of said quench fluid along at least a portion of said length of said inner wall as a
quench fluid film, while concurrently passing said gaseous effluent along said bore of said

cooling conduit to produce a quenched gascous effluent stream.

2. The process of claim 1, wherein said step of introducing a liquid quench fluid
comprises introducing said liquid quench fluid as a direct quench fluid to cool said gaseous

effluent by direct quench.



2014. The cooling conduit apparatus of claim 13, further conprising a
tangentially oriented liquid quench fluid introduction port for
tangential ly jntroducing |iquid quench fluid into said annular cavity.
2515. The coolWﬁjmggﬁﬁﬁit apparatus of claim 13, further F&SH3PHYS a heat
exchange fluid jacket for maintaining an indirect heat exchange fluid in
contact with an external side of said inner wall, said jacket conprising a
heat exchange fluid inlet and a heat exchange fluid outlet. 3016. The

cool i ng condui.t apgpapatassoioflainl lafurthd&spmphignethastgaofdntadotingigdiemnguthth
apparatus conpr.i se t | east one of a ubl.e t.ube t heat exchanger, a

t ransf er tingﬂ%§%ﬁ§ﬁ§ u?wgﬁﬁdgﬁgﬁgﬁﬁmgﬁgnyﬁb%&g§%%m%%gﬂngﬁgﬁ5ﬁﬁ%¥39%W6
2009/ 045634 PGrAUE2008ECTE 24 Ri8nttodudive poool i ng conduit apparatus of claim 13,
further conprising a direct quench fluid introduction port for introducing
a direct ench flyid int he ,gaseous eff.l uent stream t.o quench sai
gaseous egﬁldgnt.HgigP?ﬁ%&%%g Fh@”@%ﬁ&ﬁ??““qﬁ%?%Fﬁgﬁa u%wa%%&%%?“%ﬁﬁgein
sai d direct dlehoh skidgasoisitfflodustcrnnt pdirect gongrilugkbe figaicd fded gqueight gtie ot h
fluid introd i id direct quench fluid conprises said |iquid
guench fIuidgﬁ%gggﬁgyé%3$?%é§gonduit apparatus of claim 13, wherein said
channel connects with said 10 annular cavity at a portion of said annul ar
cavi ty havi ng.t he Thepbemsnofdileamet @rthavicohprissgpbestcent o passmgntie tiqhid necnaixflsidal ong
the cent ey, of Nl . j f Sa ha

i ncl udes é% 6ﬂ?§%Qd?§ﬁ§?é%%ﬁﬁﬁ?hﬁgwgﬁﬁgﬁgnr?%??§5$ﬁ§92§%§§3§%5%083?5?

di aneter of s&dd I&nul ar cavity. 1520. The cool i ng conduit apparatus of
claim13, further conprising at least two liquid

6. The process of claim 1, wherein at least a portion of said channel flow path is offset
with respect to a bore axis of said liquid quench fluid introduction port.

15
7. The process of claim 1, further comprising the step of creating a hydraulic resistance

between said annular cavity and said perimeter opening.

8. The process of claim 7, wherein said channel flow path of step (c) comprises said

20 hydraulic resistance between said annular cavity and said perimeter opening,

9. The process of claim 1, further comprising the step of quenching said gascous effluent
stream using an indirect heat exchange fluid in a heat exchange fluid annulus exterior to said

inner wall and downstream of said perimeter opening.

25
10.  The process of claim 1, further comprising the step of orienting said cooling conduit
bore in a flow direction that is substantially vertical with respect to a ground surface and said
gaseous effluent flows vertically along said bore, with respect to said ground surface.

30 11.  The process of claim 1, further comprising the step of controlling said liquid quench

fluid flow rate as a function of at least onc of a ratc at which hydrocarbon feed is supplied to

said furnace and a temperature of said cooled gaseous effluent from said cooling conduit.

12, The process of claim 1, wherein said liquid quench fluid comprises aromatic oil

35  having a final boiling point of at least about 400°C.
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fluid to furnace f“ed wei ght ratio of from abﬁut 0. %ah ;('rztca .qu'ench
(ii) an outer wall external to said inner wall and subst ﬁalﬁp&'zi iaffto'said inner

wall;
10 (iii) a substantially annular cavity external to said inner wall and including at least

a portion of said outer wall, said annular cavity fluidly and remotely connected to
said perimeter opening, said annular cavity externally surrounding a perimeter of
said inner wall, said annular cavity including at least a portion of said outer wall;
(iv) a peripheral channel extending around a perimeter of said inner wall, said

15 peripheral channel providing a channel flow path that fluidly connects said
annular cavity with said remotely connected perimeter opening along said
perimeter of said inner wall; and
(v) a liquid quench fluid introduction port for introducing said liquid quench fluid

into said annular cavity.

20
14.  The cooling conduit apparatus of claim 13, further comprising a tangentially

oriented tquid quench fluid introduction port for tangentially introducing liquid quench

fluid into said annular cavity.

95 15.  The cooling conduit apparatus of claim 13, further comprising:
a heat exchange fluid jacket for maintaining an indirect heat exchange fluid in contact

with an external side of said inner wall, said jacket comprising a heat exchange fluid inlet

and a heat exchange fluid outlet.

30 16. The cooling conduit apparatus of claim 13, wherein said cooling conduit
apparatus comprises at least one of a double tube type heat exchanger, a transfer line

exchanger, and a shell and tube type heat exchanger.
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17. The cooling conduit apparatus of claim 13, further comprising a direct quench fluid
introduction port for introducing a direct quench fluid into the gaseous effluent stream to

quench said gaseous effluent.

18.  The cooling conduit apparatus of claim 14, wherein said direct quench fluid
introduction port comprises said liquid quench fluid introduction port and said direct quench

fluid comprises said liquid quench fluid.

19.  The cooling conduit apparatus of claim 13, wherein said channcl connects with said
annular cavity at a portion of said annular cavity having the maximum diameter with respect
to a center line axis along the center of said bore, such that at least a portion of said channel

includes an outer diameter that is substantially the same as an outer diameter of said annular

cavity.

20.  The cooling conduit apparatus of claim 13, further comprising at least two liquid
quench fluid introduction ports, cach spaccd substantially evenly about the circumference of
said quench exchanger bore with respect to the position of the other of the at least two liquid

quench fluid introduction ports.

21.  The cooling conduit apparatus of claim 13, wherein the hydraulic conductivity of said
channel from said annular cavity to said perimeter opening is sized to provide a liquid quench
fluid to furnace feed weight ratio within a range of from about 0.1 to about 4.0, based upon
the desired operating conditions, quench fluid flow properties, and gaseous effluent stream

properties.

22.  The cooling conduit apparatus of claim 14, wherein at least a portion of said channel
flow path is offset as compared to a plane that includes a bore-axis of said liquid quench fluid

introduction port.

23.  The cooling conduit apparatus of claim 13, wherein said channel flow path further

comprises an angular change in flow direction of at lcast about 45 degrees.

24, The cooling conduit apparatus of claim 13, wherein said channel comprises a

hydraulic resistance between said annular cavity and said perimeter opening.
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25.  The cooling conduit apparatus of claim 13, wherein said channel provides a direct
quench fluid into said gaseous effluent stream at a direct quench fluid to furnace feed weight

ratio of from about 0.5 to about 4.0.
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