; e3e$"62TX]/ Prevention O Unwanted Material Accumul ations The accumul ation
- of unwanted material in low flow regions of 5 process equj i
probl em whi ch adversely affects the chem cal process i ndgﬂmﬁﬂ@umﬁmg’upal |y
. basis. Unwanted materials may conprise byproducts) resid , ,
scal e, dusts) corrosion products, precipitates) or other sol i*#8!51 i qui ds or
vapors. Unwanted nmaterials may restrict process flows, initiate undesirable
side reactions (such,as stre orrosi.qn 10.gracki ng. seed pol ymer grow h,
and render secondar y-EB¥% cetA Al REETLA ELadB88 i nst runent ati on -
i noperabl e. The accunul ati on of unwanted material is costly in that it
requi res process downtine and manpower to renove these materials and to
repair associ at $lie darmyelatwn dferpy outed snateriagd e dow dloww pigwngelt hat may have
occurred. In addition, 15 hazaydous,si,tuations n,resul.it when safety
equi prregt) PEQRERS ﬁ%‘“ﬁﬂf{éd?é WBFE’ whach 3@% rs@?’@%%ﬁ &ee@%lgﬁpt he process
through t hﬁn‘&%@é’ i Rki000R ] dHINARESE IRKEhted Satdridleen My 66PHis6BRNECt i ONS
to which they are attached. In the chem cal process industries, one
especi al | y ppodavcas, easiduas.aydymers, soaeadustd, eraresiompredisimniraciodates t he
formation of 20 "candensation pol pdensat i on _pol yirer, for when
vapor - phas&® Hﬁf?dr?é’ﬁgs'?b‘ifﬁgﬁg’éVgﬂ?’évﬁrﬂf’dﬁgﬂf"%ﬁw TLk 9irﬁ¥ﬁ§cet I cseerggﬁce of
sui tabl e pelowelizatd @RddsMHbI bidle réadichd (Rabh UBEere@d cebyiBRr i zat i on.
Monorers known to undergo condensati on pol ymerization include but are not
| i mi t edOt o cfankimg)aseed nalymet grewih, iamd render secopdayy PrasesT fepvestydr ogen
cyanide, 25 acrylopitril.e) styrene,. and_ ot ViegyJ . e known
met hod for SB%%’[" Fﬁ'&s@8Qdéﬁt§§he&ﬁa%gﬁlYﬁ%??%rzatrblledrﬁ% na«{lﬁgﬂ{lfg%g? O?F;aces of
process equinkEibd sitbriabissdosflagh thatitseqhizas braeskabivheisneaadd di still ation
colums, is to maintain the surface tenperature of the equi pnent above the
dew poi nt @ianneversaspmOPe theseprearialg pndgoirgRair fspemated faanags 19 ¢ or st eam
traci ng of i t tri, v ef fective in
“open- 1 owt e BEFERS S BIF laYoh P P k0o B o d ahRlatugh 2T TER LT
flow awsy thaeardone sitwatieds ebn frends when shiféty eajuipmant) sushiasgfirbextreve,
however) in | ow fl ow regi ons such as proces com ctions ere the nononer
vapor s canekefgdnviges, anedeplateshirony Hispagcess hreys ‘?B?F“i’%“ft;ﬁ’rofll%r
exacer bat e ieled R RHARAHIHEGRBGRE Bint Gidha 8 SPRIch1AEF bfe afthbRAL oA
vertically on the top head of t'he process equipnent in ‘question. Addition

of vapor-phase imbhdcheangahpsocabsmdvstned, onedspsciallypaersalént preventing
condensati on pol ri zatiqn inside process equi nt such.as distillation
col unms. Ef%WﬁP@_Zgg‘Fn‘gﬁ’&W "Hﬁﬁi‘?‘ﬁ&c_gu ‘I‘tﬂl‘_ﬁféﬁsﬁ‘%ﬁﬁnﬁg‘apd’éen cyanide

ser Vi cggand.NRAenkftiéBbphas’ Vb bitdedeh ot YoV iy foBREAWEEN $RpdOPhddeOw I egi ons,

such as nozzles, are essentially stagnant, however, vapor-phase inhibitors
tend not t eadrioaversreonderrernindquipnaentesiirfanes in she abseneglodshgablean proceed

coren 1| VoA ide SO OB ORI OTRI AR NI g e e
of i nternalkns®ma undergo condensation polymerization include but are not limited
to (meth)acrylic acid and its esters, vinyl chloride, hydrogen cyanide,
25 acrylonitrile, styrene, and other vinyl monomers.
One known method for combating condensation polymerization in
the vapor spaces of process equipment such as storage tanks, reaction
kettles and distillation columns, is to maintain the surface temperature of
the equipment above the dew point of the monomer(s); jacketing,
30 insulation and electric or steam tracing of process equipment has been
shown to be relatively effective in “open-flow” regions, i.e. regions where

the vapor-phase monomer can freely flow away from the heated surfaces.

| (MR
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15 devi ces. European Published Patent Application No. 1 044 957 Al teaches
" the use of a "spraying and supplying neans" placed inside a distillation
colum to spray liquid on interior surfaces of the distillation colum,
with the intent of inhibiting polymer formation. By design, however) this
type of spray device is nost effective in addressing polymer growth in

| arge) 20 dpsnanpreach igineffectivaidoweyer.Ha lowglavesepionsaswibsas Prageson col um
or storage_tank,. i oac il o) e ipul t aneous
accunulati%%uﬁ uﬁg€3§F§$P$%%§€%F%¥‘%8&#%&%%&%%%?%%% &g%%ﬂﬁ%éﬂﬁwgabrocess
connect i onghigRituBeiohqP feRESeRicetlpdtkd WhEnGhé PASRss bohiidteida isases where
accunul ati ons nust al so be prevented in small 25 process connections, such
as vessel FHegl BezzlEprigndeh vextinallymegtiesioeheadmiithe precsss ReviPmeENt4 957 Al
suggest§ tQ9tu83qnpr nore spray nozzles may additionally be enployed to
specificalfyqspr y“these connections. Figure 10 of the present application
il lustrates suchdanriondiogipaBphaid aildbitots Bid alsbhgednied WRRl MeAls MeaNs i s
enpl oyed in conbination with a top head 30 connection to which a relief
devi ce (tyfirageventang condensatips polaenizaties inside/progessesmitipmend sieh ached.
The i nsertion. 0fi.q:Si zlee int o &k onpnection from
el ow 1 o i P Qiiisfish CBtnd CE R BRAR R B G LRESEESORIETL 1T be

di rect upwaydrdgeheyhhrleseaginaahd NWPHaAaInah)weylionacid Fhevica\ Bedalisé i on of the
spray nozz|e is nmechanically conmplex as wel| as invasive to the vessel,
requi rihg lovsBpuriagonsesuch asBor 9% Aro AsERbR Y b HEN AN AOWRECHosI t i oni ng of

the lines) insi Is LA ray

nozzl e. wY%@ﬁ%gg?@ﬁ‘ﬁ%lt‘f%‘ghgfgb\?g{"mﬁg’a%%éﬂ’gEfr‘r‘g"n%’ﬁS? Q?%%”%Er ay nozzle
itsel f, asawvminiulasiohlvanfprovecadadssentidllgpnapatedttern, are critical and) in
practice, it is quite difficult to obtain the proper canbinatign of these
vari abl es such f‘ﬁ%ttheﬁél“if&‘@ii foreqrmbating 69P49§1SG\H8PIP3??3HP%V€‘H€%‘HW le the

ef f ect | vengasoal Lol el Bt itbdeR End NBE QP EeftiIQuaty the use of

10 mul ti ple spray nozzl e and an over mngly large quantity of |iquid
spr ay, 15uctednesappiropedn Pebhiglsdd Datemd Appdicatipndéd. 1 (ML frdddieathasper at i ons.

Addi tional |y, the, physical presence of the,spray, nozzl e .1 ts suppl
lines) cr egi/eeu%f’no 0%’§F‘¥‘é‘l§l ’gldgﬂg’c}ﬁﬂ(%irﬁﬁa’i‘% Iﬁﬁ%éldp‘rnﬁgés%ai%ﬁﬁg&“i on, 'Ito Ee?/eby
i nterferinglWtd difal 1RGId bﬁ%géfridffsh%fdcaé of tHeosigN I en kol dhhawlted rel i ef

device) and these conponents thensel ves al so create new surfaces for the
accurul at i the 'x;xftenwfdgﬁﬁatiinerpomWw;xlaltiom Byeddsign, hoswyer, Haisitypect

i mpi ngement, of pressur.ized, s liquid on the,relief vi ge_nmy al so cause
rechan cal o SRS s Fisy SR v e RBnb BPUEe Bt RirBrEY ot ur e

di sk. Becayséh-abwiiRgmfs! sWil & tHNh Had di dRRERAidH @1ee% di10§tordlel Nhi bi ting
pol ynmeri zation is inpractical when applied to the small, [ow flow regions
associ at edtasd s appeeachdanesq pdeaniatelydiresent die smultanesus The use of spray

rings of vari lesi gns_ s al known gn. the. art r cleaning
t he insideg%ﬁgﬁgggggo D%FSI??Sf§§§QSﬂQNgﬁgP% ggﬁa§€%}§sﬂ§€€§§é%% i ssued for

these devi @ameatidneohahe esphtadd dftaaks andzolutghsidi ng U. S, Patent No. 3)
402, 418) U S Inpﬁ;[oeé\g E:asceN%.' wﬂéreleg:%hmi?gtigrrx]sd mltJist giso be prevented in small
25 process connections, such as vessel nozzles, European Published Patent
Application No. 1 044 957 Al suggests that one or more spray nozzles may
additionally be employed to specifically spray these connections. Figure 10
of the present application illustrates such an embodiment wherein a
spraying and supplying means is employed in combination with a top head
30 connection to which a relief device (typically a rupture disk and relief

valve assembly) is attached. The insertion of a single spray nozzle into the

process connection from below is illustrated; in this configuration, a liquid




Patent No. 4,541,277. Yet despite famliarity with the needs of the

" chem cal process industries, those skilled in the art of designing sight

gl ass spray rings have not anticipated the use of such devices for the
prevention o unwanted material accunmulation in low flow zones such as 30
process connections. In fact, despite these known nethods, there remains a
| ong-felt spey woulklowdotectauswand infto ¢ble staghhiaabpe)cess expearsioneTaad ef f ecti ve
means for 3 revengéi ng unwant ed materi al. cunul.ation in | ow fl ow
Fegions,  sietralatiprof thdsrig nzelegnamechanicaliad R Spavsilns VaseR i n the
case wher e 5 af &4 ¥schBlrb§hirfiSh S8Parate vl AEBEA rA GoR (AREHI W) ARG ONS

conprising low flow regions the accunul ation of unwanted material in these
nozzl es 5 pesitiondng oftheHéend(s)emsidechieofessaltior sapplytepthgHiquid tnshel e when t he

relief device is call on to operate, thereby limtin e capacity of
he rel Pet SaEw SetiddVeheBe nerteRtiniSarde VAR TAOA RS PE B Pvent | on
over comes tRe;186fdet 88 GieBSathel Mif PAlenBESrafiidtEoriBald AGtibA1GaEEHS of the
chem cal process industries. 10 Accordingly, "i'n one enbodi nent of a first

aspect of phactpreeantquitevdiffidGudnhto eitairethespropeyicombizatiampoitheseli sk assenbl y
conprising a rupture, dis nd a rupture.di sk hol der operatiyely,engaging
the rupt ur &24¢ .ngbﬁ&(?%“}%ﬁ‘:ﬁﬁg‘ . Qe Ffowggbygb%ﬂ%%cgswéﬁ?itbgt. annul ar
menber di 5@ﬁ%&@véxfés@oﬂ%_&ﬁﬁ@fﬁr%‘é?detdtQBuIﬂ@imﬂﬁ)v%Q_thP@Ag‘Hlﬂ{ebhﬁ@éi‘ sk and a
15 second annul ar nenber disposed in an upstream position relative to the

rupt ur é0di axulinde eprayarozale and peovetvehelmipslytlasge avantiey ofdprwide disk is
sandw chedsblet vee tﬂe fi rgt annuhar Henbegcz%gqiyéemseé:r%nq annul ar nmenber
wher ei n t h8P¥EeSha™ ARMRPAP W8P Y AL ddes att 4 48SPTONE ‘1 ui d port ained at
the rupt ur gpétattons2BdAticIaNBt tNepMYsitdl presacend thabpehyiidziels) ddde fir st

aspect of the present $nventi on, there is provided a rupture disk assenbly
conpri si nglt® suppluheel eteasmanaindgpirable ehissruckiondarthepeeesspvel y engagi ng

t he ruptur | Sk Lt t i 0, r ! i st annul ar
member i ssomsio et e e b R R e PN o SRR S Sl R, TR
second 125 antached retesthlericd] spdshese doniponepss tleansglosd dlsonraat akiwe to sai d

rupture di sk and third annyul ar nber di sposed in an upstream position
rel ative téu%f%ee%geaﬁaaawmp l%@epdmﬁ%w%ma‘tﬁ}%@? %8RS portion

of the rup - di ps ' . st Hedhber and the
second annEﬁ?lﬁméﬁgé%g%?ﬁf%ﬁgﬁ%%}%gﬂc?tyjf}g%‘% é)r% %%rl?}gk g? I'S sandwi ched
bet ween t henagualeo cpesd mlechabicpbfatigme, dferebeshappening thie skerapellifehef t hird

annul ar nenper er el e thin annul.ar..nmenber includes at | east one
It por T Fa Siske HeGpbos o el LiniBhidli. LS nisioatdBhults Kihe. pr esent
invent bon PAINKLEIES p ARG HaRITRING iREEES foad SARMDA PP FANdRI the i sRth1BNo®d Ui prEnt

access cover, an_equi pnent access cover nount operatively engaging the
equi pment Seoversgiansassociatedawithroraress capneetions spdsasirdiallines. t he equi pnent

access cover an@. thes 5 eqrth?iﬁ,prrent CCesSs (gover .ITDLfI’lt wher ei n thet annul ar
menber i ncl udes T8t TERETPHNE PEUPLV AT SNt Bt hEn Qi n AR ess
cover. In g héiddforsReming ERECIMRIRSQNTadel\0E RIdIAB1 oY 8meowal Ve nmounting
assenbly conprising a downstream val ve nount, an upstream val ve nount, a

val ve di sppstants haze heel igsued der Hisse devices gnd enheveadenis thaeeto0 downst r eam
val ve gg)unEnc?\Q&jintglﬁs.J'%%ttér?tawo.\/ﬁlélﬁf,4'19,“0?8.%%%63%9%?2,“1%’,508 and U.S.

Patent No. 4,541,277. Yet despite familiarity with the needs of the
chemical process industries, those skilled in the art of designing sight
glass spray rings have not anticipated the use of such devices for the
prevention o unwanted material accumulation in low flow zones such as
30 process connections,
In fact, despite these known methods, there remains a long-felt

need to provide a simplified, reliable, inexpensive and effective means for




menber di sposed internediate the valve and the upstream val ve nount.
“wherein the annul ar nenber includes at |east one fluid port ained at the
valve. Figure 1 is a partly sectional view of a rupture disk assenbly in 15
-accord with the present invention. Figure 2 is a partly sectional view of
anot her enbodi nent of a rupture disk assenbly in accord with the present

i nvent i on. pFegntmgBunwanteganttariderriimudation ewlof flawrelgicefs, dech ae assenbl y

[ d with th t ti.on. 20 Fi 4 tl ti I
View of a BEPEes SRR TR nreinerertly Birndn sl il RopiRsHFbbent
| nvention. (FligllyBtems SraR@tid dtoSsiobt RNBhn¥t§ Odondp SGaRNGwaHRRdI BNt of a

flush ring in accord with the present invention. Figure 6 is a partly
sectional vegwneftha astuiuldtion bfuneabted matdrigfiingh2se nogles e di sk assenbl y

in accord with the present inyentian, Figu 7 is .,a part sect.i onal view

of a vabve Thudistineghadceniry °f Faeasl hseh thhaogreelin 18R B on. i gure 8
is a partlye$Retis eNdd M}')@ﬁ{“td)&pél-a{é‘,%b’fe% i i¢iRe SRR phcly dfiRe byREr shown in
Fig. 1 disposed in the pressure relief Iyl ne on a chemcal 30 reactor in

accord wi t hlevive amdeseniting anaentsabncorslitior Toe préenst invemdion gvesemnéonal vi ew
nount ed.j,n the bott cl eanout con c?ion of a &iquid

f fl h ri
fi1Ted crudte Sricianeies shiis prok et UhlF FIECEmE hedeans of HYbrhTBital Fi qure 10

is a partlyrs@stifadtrissew of a relief device assenbly using 5 a spray
nozzle system In the drawing figures, simlar elenents are simlarly
nurmber 8. | n t hé&ceaidingly nig Qi@s@nlg)@dimt dby finst gepent ofblue present i s meant
vessel s, such as ditﬁti |1 atiog §0| ums a.aPks anﬁ react or.s alnd rocess

pi pi ng systué A %rredgéxggw B AP BIfsUISK LSRR {y ‘émpréwgr?s.% of process
10 equi predisiwih@ B raptutealivk hol #edpkedtitdlf cabhgigbretruptusedisidary process
devi ces such as val ves, instrunentation) punps or pressure relief devices.
Process cornwhezeinothe nuptixeddisk helderrcommyisesiatirssdnnglasmemherg outl et s,

bi i ng_br angie8eq & §-aowhlsbledth h6SEbn IR HBI0FHRk8sRMal anged

15  second annular member disposed in an upstream position relative to the
rupture disk; wherein an outer peripheral portion of the rupture disk is
sandwiched between the first annular member and the second annular
member; wherein the second annular member includes at least one fluid
port aimed at the rupture disk.

20 Alternatively, in a second embodiment of the first aspect of the
present invention, there is provided a rupture disk assembly comprising a
rupture disk and a rupture disk holder operatively engaging the rupture
disk; wherein the rupture disk holder comprises a first annular member
disposed in a downstream position relative to the rupture disk, a second

25 annular member disposed in an upstream position relative to said rupture
disk and a third annular member disposed in an upstream position
relative to the second annular member; wherein an outer peripheral
portion of the rupture disk is sandwiched between the first annular
member and the second annular member; wherein the second annular

30 member is sandwiched between the outer peripheral portion of the rupture
disk and the third annular member; wherein the third annular member

includes at least one fluid port aimed at the rupture disk.




15 As will becone apparent hereinafter, a key conponent of the present
“invention is a flush ring, i.e. an annul ar nenber having one or nore fluid
ports, the one or nore fluid ports serving to direct a flushing fluid
inwardly of said annul ar device, preferably toward the axis of the annul us.
The annul ar nmenber al so includes an internal channel 20 fluidically
connecting the bme secombaspeptirths preseart inxemiomprayodecan 6qWPMReETt| ushi ng
fluid. It is preferred that.the annular nﬁnb%r ngﬁfageéﬁﬂﬁﬁgﬁg ext er nal

di anet er. PECSE ASPLBL Y OPEY I RHE ARAIYRECRRATIEF “Reibél “de’fof - a’ const ant
internal di;asRkebver holist dprhbioblynsafa@inethd d@iiphiiat aBodssabvereaer |
conpri ses snooth and substantially parallel upper and | ower 25 surfaces of

such a qualkintanmsgat mebshsir dispased bebweenyththequpmeng acepsyioyer ekt i onal

kets_i i f ' f.. i qui terial,
donpat | B1 o e RiAtsps GV EE sty REERR (B0 AT MR ner ihclheh B 0T @
flushing flhadd ondMRiifl pesthiineed AtiHE RipRens degsk egvaront i nuously or

intermttently) as required. 30 Wen installed in a |low flow region, the
flush ring servés atthifd aspecuihapresenianedntionspravades hEalveOWHiNgE egi on)

t her eby prevent] t hei.r. accumyl ati on,.an i di j ously
descri bed ﬁﬁ%bg'?‘f%n%lﬁlf’g(?u(hwggs%r%asnslggll‘%[ e(‘ia\}/{\,}c‘)’t‘r’f{;H ?ﬁ%&g@&%@’éﬂi on of
unwant ed mah&iitahSralve@ishbsedhintértgedinte Hed opdradivelyt sorimestedl doadiewi t h a 1 ow

measurenent / control device (such as a control valve, 3 needl ¢ val ve or a
r ot onetl@r) dewnstrena ¥alysmeunsi and thprpstERATRIALYOROURHARAAZY, AUIAD ensur e
proper flughi f huid fil.ow i ' i ahd LsiRsm fslvk M&anded. Figure
1 illust rat%gésrgg(rallehlleé %eéll 1%1![&%4@%@#}?%‘&?% ?%‘S |illnu ccorglvvi tvh t he present

i nvention. vwiereh theenbndamentmbannahniek art ledsonel fluidgoit aindedat the ,
consistent with the present invention are incorporated directly into a 10
rupture di §RI¥ol der. In so doi ng, a fluid flush nay be provided to prevent
the accunul ati oy 1B RIdnal View6ha MpRedeas aldepiblp@hymer, in the
| ow fl ow regi on%%‘éﬁ#@%g%&aﬁpt tIJlre 1 I sk.aTh% rupture di skpasserrbl y 101

I S reprigsenicadridweithfthe prvemtiionaiti@ssenbl i es used in industrial chem cal
processes and c%n‘pri ses a rupture. 15 di sk 103 cont ai nﬁd in aftvvo- pi ece

rupture di sk holfaBYrechifA Parthy sectiqnal yiexy af auqthep rpbodimentold, oseq i n a
downst r eam,pagi tdl Bk a8sHhbNSnlRcbiewithRbid fesirtkinkOstignd a second annul ar
menber 107 di sposed in an upstream position relative to the rupture disk
103. An outer pdiigpree? i a partly sectiopel yfew hba refirfideyied agsembdy s sandwi ched
between the first. %? annul ar. .nenber 105 and the second annul ar nenber 107.
I'n accor darSEo% YHB(hE PIPSEARYE YNt i on, however) the second annul ar
nmenber 2407 i ncl lﬂgﬁreamy?amwe&ioﬁan Yicv BPA figstldhbodimdig of atfbudlor face 113
t hrough which a flushin luid may be passed. The ports 111 are oriented at
two di ffer eimg Bngtassd withhthepyreent yepHenaxi s 115 of the second annul ar

menber 25 107 inp..order.to _direct .the,flushi |, Wi it r y the
arrows) toward ﬁﬁgﬁep és?)gflﬁttlgs%%or?éltv H%'? P%&eg?éosn@r%%égh@ttg? t'at eslﬂr upt ur e
di sk 103. Tingo {d Hedordevifl thddpieseftfi¥en€idnyi @ a connection 119 to a source
of flushing fluid (not_shovvns) and an_annul ar internal channel 12‘% which is
oper abl y connectfdgures esa%nab‘ﬂYWfélOﬁ’@H’seWLQﬁaB?urfé%ﬂlé?éteiﬂgé‘ B&Rt ehAnnel s
123. 3Q.Figure 2 i.l]ustr S. [ t ring in accord with
the pr ggen?r uip(rf:f\l/réa’n lf’iér?g\%ﬁ'urg%@i lr?a%:ﬁﬁ?)?%r%gtﬁrgg%%p? gglzllaér{g&uti lized. In
particul ar, fluiRlgpay T i2d partlp sedtichadvedy af a alviermbunatig @svérhblyriespect to
the 7 axi s 215 of the second annul ar nenber 207 and conducts fl ushing
fluid (ill nseorstwithiphetmesetisygntifard a first area on the |l ower surface
217 of the ruptuy. i | i i J i

radi al | y-ori ent %gﬂgﬁ égéggr%ga&#goe’%?%ea@néég r@%%léfzﬁé% ﬁgsegllle%%%g t}élennul ar
nmenber 207.tygoehbwhddiRik] ¥ divpossd fdtHeohes@dbaretief line oha dwmdiggk f 1 ushi ng

fluid fromthe i ) .
30 reactor in accord with the present invention.




connector 219a which is in turn connected to a source of flushing fluid

" (not shown). Similarly, fluid port 211b (located on the dianetrically
opposite side of the second annul ar nenber) is oriented at a second angl e
-(different fromthe first angle) with respect to the axis 215 and fl ushing
fluid toward 10 a second area on the | ower surface 217 of the r upture disk
203. Fluid por tFiguehd isa papiy sedionad veew afia dlush-ring sroveded ot the25b and
feed channel ,223b, in the secand annul ar er .207..The r. adi all y-oriented
ol e 9000 SRR CleaRaBhiRIETERPn chAuRR STFAre Bis Rt TABK B A28 "t ch 1 s
in turn conprRYtRE ptsent $QWMEMOF flushing fluid (not shown). 15 Connector
219a and connector 219b may draw flushing fluid fromthe sanme source or may
optional |y use diigéxer Hhis 4 pasthy septional diew of arelesfaleplee, assambly usidenay
conpri s§ wat er and tGe oE her fluid may conprise an organi c solvent such as
hexane, “or %fR&Y I EFEF™®ne f1luid may conprise phenolic inhibitor

sol ution and thgnqhB@raWhye GOARS 8l ABNRAYPRF: SAIAIP WOt IResd. Figure 3

illustrates another enbodinent of the flush ring in accord with the present
i nventi on whi ch)inwhe [felldwimgt desazib tign shynipracessequigmeappas aneantof Fi gs. | and

2, | i nd d t...This ind dent flush .ring i dt t
e scouml AERaR S ROk eudhE cePERS Y ERh h SR Be RS o brer "
the |ow fl %{x@)géy%&mgwrﬂowssi dodneai &tk as mbdht aMPSdxtEHTHR LS procesd ef

enpl y

devi ce ass generally indicated as 329. The relief device assenbly 329
i s reprl@sernaaipmenipwhidneambe vhidized Sarcthisl dttachment dfseoniiagy miragesgheni cal
processes, pne. example of which is described in U..: Pat . 6,31, 715.
The rerier G308 SRR aE vt rPrhRenirn, PRbrsh-diBbuifeflbedhistias
rever se- budkiocd dorpketichtinskid@20Buf 68nhed ileteditoastuddiny e68etsypt ure di sk
hol der conprising a first annul ar nber 305 and_a_second annul ar nenber
307). Suit dBPimglapackes (ougkpiraRg mpgiunénwag%stwsldhoa%a%ﬂmm ally

avail abl e f ntinental Disc Corporation, Fike, and Oseco. The relief
devi ce al so conprises a downstreamrelief valve 330 separated by a short

pi pe sasol 331 fAsowill becompapsaredt hkrdinhfier,.a Héyecoamhparanenf thé t he rupture
di sk upstream of the relief valve serves to prevent fouling of the relief
val ve i nl etPTSRATL 1ANeNLAPR & Al Hiryng 150 A8 A AR Ees ha VIR ONQOF he rel i ef

valve Tai !l hormuialgtifs, 3n8 8AL ol iee MANTRLRE A BQIFAA AbaRse The el i ef
devi ce assenbly also includes a pressuré gauge 333 connected to a pipe
spool 331 tfhiid igwagdlymf suidiasnalar eeviee nptefemadilyc tivi aomd thie aiis af fheessur e
Fupt ar e di SETS HAT L HERD EHAE GOt rSan SUATP ORI hi 5 enbodi ment.
the fluygh rndicad cbﬁnéd%ﬁigaﬂ{ee&x&&sﬁ&)?@ﬁh(tg% aWexeiihaddb@&BNY the the second
annul ar nenber 30/ of the rupture disk holder and may be held in place with
t hr ough- bolftushingfluit. He s n@feryad ¢hat dreadnmeanmember kshefmyonstastppl y of

fl ushi ng f|eljlcltd I3 conn%ctﬁd tag t he ring viaa cor‘ll(iiw t e3 7e %nd ftahe fl ushi ng
fluid flows™ T HTE gﬁj‘ql?{t Er1rdf St?aprfﬁgﬁ }f%te Flar?él. Fhe rifal %channel is
annul ar angodstant iRter£8] didendtbr Ibinthrthas shef@rad Phay thel dnmhr ports, | ocated
radially along the inner circunference of the flush ring. In this

enbodi nent membeseampris¢sosmaothsarbsuhsipntisHe pazallel ynpes@ndrlpwar ati on angl e
w th regpe h is 0of..the ring.,and anet her, set of (.5 i s positioned
at a sggong’h(%ﬁ%?% %fra%% ag‘rl?léérﬁ 4 foo%%%ﬁapeesﬁ i vylé%b%a%s?a]tlgg'ﬁ%% axis of the
ring. As fleusténtiorfdl padkéts ifjesieeslof frooededuipmeatt s) it is directed
upward, toward the exposed upstream surfaces of the rupture disk, as shown
Iby tple arrows, ﬁgwm@syuﬁpgbnu& mgtersal n@naaﬂ}émgb tbw@ﬁbﬁﬁort@ﬁﬁh@tnts_ o:‘
ow flowr Callr erials
nthis rcaraaie bR SR EYETRL e BUSLERATY The MheBlo IR I Gl e
oI_ ?_ fl gs_h sug)ﬁge&%mng?m?bg;mtﬂglﬁtﬁmlp,r@f@rthuieavetnth l OPi SﬁCh- as \2/2;
golrrplrizgesl gn aﬁh@ﬁgi@@@&@bﬁ%&%&g@,r?laggh%ilirm gﬁtryegio fl;‘lﬁﬂg ports 411
inits inter] : j L Ushj ' - . passed. The
port s 411 SrainbdSfaceiitis BonhEie B 0l Secibll MMy b ERERE B8 TE S T1s or
t he annul ar nenber 439 9




in order to direct the flushing fluid (illustrated by the arrows) toward
multiple points along the surface of a rupture disk (not shown). The
flushing fluid is supplied via a connection 419 to a source of flushing
-fluid (not shown) and an annul ar internal channel 421 which is operably 5
connected to each of the ports 411 by respective feed channels 423. Figure
5 is a par taequmebitionand averding the pesinsledbadibedmroofssing dif8enltieng 535 in
accord with the present.inventipn, suych as can be utilized in the assenbly
of Fig. 3.3Fﬁxﬁgggi %F&??afﬂﬂ“?ﬁﬁ?ﬁ‘#ﬁﬂﬂ”%@%aégﬁ%?ﬁg%s an annul ar menber
539 and an annuimak fHishiriRg may heopfiohd1Bf idRANEd wida Ndw mehsdl@sentpl ural ity
of fluid ports 511 in it interior face 513 through which a flushing fluid
may be pasdeontrvhdeyies tsuch bs sacontonlivaite @ raediewalye for @ wotemaiey) €8 wit h
respect .to.the axis .515 of the annular. nenber, 539 in_ordery to.direct the
fushi ng. £10F GEhTd ePalxfoebat isnes eanarn ko pRIESFBITR 2l ong t he
surface of fRif YRWs8nSintkideQoit ADAWRs; ad ehbeghing fluid is 15 supplied
via a connection 519 to a source of flushing fluid (not shown) and an

annul ar i nt er nalFigureenhBlussgateshne hmbodipentaof 3 flush g imdaccordewdth of t he

orts 511 respective fee annel s,.523.. The annul ar di sk .pr ef er abl
Do an i nndbe GFEREE shveheiit dathR R EhGn Bt AR GrEPTH HanPe nd Tyl 17T o) Y
t he annul apogissdonsible it/ RitArtab lpreftd inve i AralimbBi@htddNi26ctBOLAb at 0 t hat

of annul ar nenber_ 539. The annul ar disk 541 is fluid tightly sealed (e.g.,
as by V8l dirngyuregliskboldereln sudeingaa flyid wshimay heppevided oo Beeveatt o f1 ui d

tightly cl I [ I e that there
is no | eakggg a%%‘ﬁ}xﬁ{]bgﬁnﬁ%f 1}%%&#@? ﬁrel%ée%? {rbg’n%uciﬁzzggsu(fsogldgﬁlsés&%ﬁggﬁ i f ’ Eshgcti onal
vi ew of a she ldw ekt Reghioretpsle amnif aofupdugbdispt ure di sk assenbly Q1) in

accord with the present invention, which conprises a upture di sk 603
contained in a the-IpPEere dighpgsemblyslOlg represeatiiveshfgnyentionak annul ar

ther 605 di . _ il . di sk
503 and o SSASRARECutdH & SOUBRLARAMAOR Sroflhsbulicbinrh el Al & O S
relatiuvé tadisihe03 ugitaigedinsk tw0-piecdrupbuaudiek hobddrploarmisipgrtfisn 609 of the

rupture disk 6?3 is %andvm' ched b t_vveecﬂ)g;g he first annul ar ,menber 605 and the

second annd@PERM HeREBOCEHPS diSRqsES AN A HFV 5 RPTIOH TPV W ¢ annul ar
menber 639 4P, @idlP 103 3RAY] &eoflll Shnbfde mblitied T07aE 0ked6Rlad thereto, is
di sposed in an upstream position relative to the second annul ar nenber Q7.
The second upstrehar poetibe reBiveits thamdpiwieetishbdOdetn oube parimherpkr i pher al

ortion 609 of t rupt ure di sk. g0 nd the .flu rin 3 asket 645 is
!Ont er posed pgr%%aﬁgﬁyﬁ%r%@%ﬁglg‘nﬁ# Sal?gﬁﬁ‘é}?e‘%geitwé}ﬁg fgﬁgn‘ﬁ ugh ring 635
SO as be enRgWuearPmbidbed 1053Md FRHectELLBREIMNSREMbINE0T Ninl £heaRitdcar Member

639 includes a plurality of fluid ports 611 in its interior face 613
t hr ough whivgbh she prasanhipvention, hayever, phe sexpnd Brayler mengser 17%e ori ented at

two different, angles with respect .t Xl s, 615 of fhe i.n.d annul ar nenber
659 50 1 v opeuReTs Sl of RREF Poueh it ik s aettn bEE AR BB e o duey
toward nul tiiitle apidhisg Audehayiee hHwed. THE baas 161 reforieheed HPtwse di sk 603.
The flushing fluid is supﬁl ied via a connection 619 to a source of flushing

flui d (not difesen} analesavich sesmechbmthearxis dilérofdhe strondanmgiar wengheri s

oper ab C ect to each .of 4 he.ports 1 by raspgctive f channel s
SR A AR R S e R DR

fl anged nozaphlgiplapbiaed albngahr1OWEs SuMBESEl Fof iHe tuptefwvdiskanadTheat ot her

| ow fl ow regions may al so benefit fromthe fresent invention. For exanple)
in one embddishing fluklds smpglied vy a copeedtinn ¥1D40 & sepinsp of Anshingfleidi n a short
section of (pi.pi | ng _t. ve 7 I he . it line 749 for a
hydr ogen c$§ﬁf%@qFé§%F§§{3§§9ﬁfﬁ§F%8XE@E§%§§E&%@Q&Eﬁl%ﬁ%ﬁégﬁbe can be
opened, al konhdiged treeduhdsfatiehogkall ey ecupleatiné R dhogivels I#8s to be diverted
to a flare for safe destruction. Under nornal operating conditions, the

val ve 27 is cl Biggre Zillsgtnates an eghodimant elgibeflugh ying 1n geeordigith coul d
accumul at e . i - j 0 y placing a

i ush 1 ng SERabEE TRl be i 0Bl A0l Ehouty aRE IR IR P 25" 0B %)
and i nt r odpaitighlar,flwidiponp 21 1 aidoniétetl ae ar s anklrewthaespdattb @Be of unwant ed
materials is prevented and operability of the




~valve is maintained. Suitable flushing fluids may include but are not
limted to N2, 502, steam CHI, Hz and air. The flushing fluid nay 30
optionally be heated and the flowrate of the fluid may be varied, if
“desired. 11 I n anot her enbodi nent (see Figure 8), the low flow regi on 827
is in the pressure relief' line 853 on a chem cal reactor 855, e.g., a

bat ch enul saxia 26lof tler secanid anméacinembe ZQTp:tnui@)rr!ﬂim;ks Bﬁﬁning flridtal l ed in

the hori | t f th | i ef d f
L hat oh o pibsRerea R ) b AR POrRRUL SRt en ot thia)louEE SHRES 817 A o of i of
l'ine upstreg ofp thheqikRodr 18 ort BY1PiL6l é{i;gxea th‘é%dﬁélﬁgoﬁgﬁtéaf t he

present invention adjacent to the rupture as shown) an introducing a
flushing fllold 2@6a1amd§ee@0h$mmil2ﬂ@asnltherseccfrxdl amwlag mmb@omﬂ éiheon of each

batch) the rupture .di ereli line e.re a cleared and 10

remai)n f %ﬁfri) %ﬁﬁﬁﬁ?éegi m‘gf’grtzgﬁlsebvc?é Pﬁ‘fl?(&ﬁi“ﬁ}ﬂngﬁuﬁif HOtREr enbodi nent
(see Figur eco%ecﬂoﬁmbawoﬁlm% AL coRhbeted thial iu&cé befkbhingathiaghsom

cl eanout connection 957 on a liquid filled crude pr oduct tank 959. Under

nor mal condshdvons Simtarlp) flnd B8t 2|1§b[ﬂoeswldtormhet&lentﬂtelaaﬂmppnmteect| on to
provide a li.qui -ti ht seal on the,t 15 Various un terjals such
as precipi t%ﬂ %‘%’é&@ﬁnﬁ d’H@F’&’ea)nWsod'f ‘z %ﬁ‘pﬁﬁﬁ”ﬁ 1%%‘ ﬁﬁ{:l i ke may
al so be preﬁ@ﬁtthetmt RE TR iwAtIE REPEst 10efhie0i8s 218 and fﬁ%xﬁ@ﬂhﬂi tewa@ove the
blind and to use the drain connecCtion as a conduit through which the

cont ent¥) ofa serendanRra nayhbéowmlé@lce BY7 of thei mvgtare dh&kr?Or H4uid3aBref t he
present Invent B%upgkg&%ﬂ:{ azrg ytor}‘?erpcl rf)t%:le Qés qumee(f&gann%{l &995'% ”9 a

fl ushi ng f|UI via‘the ring accumi ion unwan erra

prevent ed agh sieh@ncﬂaﬁmla@crﬂmbér 207.iBhd ﬁﬁﬁynmhem@ holedEABEdrvesLiot abl e
flushing fluids may include N2, air or a slg stream of crude product. It
i s under st owwipskflushiaerluddrom the gPenaigr BEMWaEh Brindurp ganeedpd 25 may

be suppli ed, Cé)@%?égf'ﬁﬁh@ﬁ ﬁlﬁtde(fx éﬁo%)l y, as required. Any gas or liquid

mat eri al conpati op er ion of the particular process in

guesti ors may be Caatkcts 21892 afﬂdJsdimmgtd‘rIEul% mE}DrdrEWEﬂnﬂ}ﬁhg |ﬂruud Benoper ati on
of a distillation colum for the productlgf (i\‘ acid or esters
t hereof , suife33mee sAITEs PHMAY; oRifqudly wigrdifferery 1ﬂg St'o Oroxygen 30

m{ ﬁi) QLP% SB3YI8; She ﬂ&ch {nkry ngaf\@é@rm'dyﬁﬁ%rdtﬁéf ng 2 [ water,
ylic acid, net utyl - ketone (M BI ~ uené and acetone. In
sone enbodi amentgnni¢ srdvémwmm héxzang, magltemmpiniede cmesﬂmlldl mayon colum 12
comprise phenolic inhibitor solution and the other may comprise an
20 oxygen-containing gas.
Figure 3 illustrates another embodiment of the flush ring in accord
with the present invention which, while functionally similar to the
apparatus of Figs.land 2, is an independent part. This independent flush
ring is used to prevent the accumulation of unwanted material, such as
25 condensation polymer, in the low flow region, generally indicated as 327,
upstream of a relief device assembly, generally indicated as 329, The relief
device assembly 329 is representative of conventional assemblies used in
industrial chemical processes, one example of which is described in U.S.
Patent No. 6,311,715. The relief device assembly in this preferred
30 embodiment comprises a reverse-buckling rupture disk 304 (contained in a

two-piece rupture disk holder comprising a first annular member 305 and

a second annular member 307). Suitable reverse-buckling rupture disks




reflux or unpurif'ied distillation colum feed. The flushing fluid may

" optionally be passed through a heat exchanger to control its tenperature
and may optionally conprise one or nore polynerization inhibitors. It is
-further understood that the flush ring nmay conprise one or 5 nore ports and
that the ports may be at one or nore orientation angles with respect to the
axi s of therklcagmeiciagly Stdiladide &rovr Centiaental Ring Cesparntiobefieeand and 90
degrees with respect .t he axis of the fl.ush ring. The sel j on of
orientati on(}j%erﬁ’ﬁi @E‘? r%?ée%\kiﬁ’lvfce ¢ HERRISES %ﬂa‘”ﬂa{fﬁ@ﬂ‘ ’E)J‘egé’?ﬁ@,eﬁgnd t he

flushing f|éé?ﬂrﬁt'e&}ﬁyra@&l?qﬁ'ﬁp@sﬁdé!ﬂQBl(i’fbrﬁ’fthé b@%éu@éa&slahomanmeer_ of 10 the
flush ring, the orientation of the surface to be treated (e.g., in the case

of a rupt urBacims&ntwfghheupture digk pstrerm efaheavbebralyesewsep tand t he

di stance between th or, and .the surface to,be treated. Because of their
desi gns% b&rﬁvf?\tegof‘ﬁﬂgr?f&ﬁ?ﬁﬁaﬁd' a?‘FFemll%ﬁ %Qf&ﬁf‘dé"lef%m?l%lfzef)%t_ce g‘ﬁequi prent
(e. 9., the ahibidng sHbdld dHel de) v4IRB R 6 anfAtahlsca3 2@dbl adrhpl t he same 15
configuration in the | aboratory as is required in the process, thus

al | owi ng ormpeodting condisiopsskill in the ar t to verify, in the |aboratory,

that the proper gdesign.var.i abl es have bee el ect ed through,s{ npl e vi sual
observat i gn 5nd eﬂ‘eglfﬁ\éﬂ]ﬁ?Bsﬁq%@ycagﬁ%mcﬂb%sg.aEberss‘é’g(ea%‘f ,3'”?4 rr\p/vater i's
used as theochhoeddfth @i ﬁ\}'ﬁe ishodyas1¢ltipe garRpapet¥idbdah ekbanpl oRBEEatieH bAbI es
have been sel ected 20 when, by visual observation under operating

condi t i l&ns)a pressnigpehangediedween thie rentiire disk and the valye ethergbivet t ed by t he
wat er flush,. Wit h the nefit of..th | 0 nt invention
it is envist I\lrﬁxeléf1 § Rat n? g rggérlfrgidrllglf)rg%g‘e)glggtuaé}ea’sﬁp g}‘é chgﬁ %ut%zlgof the flus h)
ring can beefaasanbbthisweldodanphgthediel rityg 888 s iMdeallgtbtipdtk@dhon of a 25

comer cially %ai | abl e spray. r ing device. Such Zg)rn%y ring devices are
mar ket ed f dbelowa andrasiiaeensto the seqond ayyHer meakarSOfref thayuBEuISur chased i n

standard sig I TW ant fal o, NY).
Because t heé?gé{,@%@ﬁ%é‘%g}%%é% a@?%ﬂ}g%?‘%gg%ﬁ‘{°lgﬁppos?§?%se of the

af or emeist | coadendisoniEl meéesd (neishown). Lsapplyicdiflushingeflufdyistdoahedtbad tsel ect ed
30 "standard" device can neet the requirenepts of the process service. 13
Exanpl e A fthadmg viagcondyt a%%angd}la%éwgu% WKL HHIRIPARANRITR| der on t he
fl inch di : ' I 4N ind
distillati ?ﬁ@%@%bweﬁﬁ%%ﬁgﬁﬁgghgﬂgﬁgéﬁ%ﬁ%ﬂngd a%t*éﬁ"é?%%?ﬁ%n- 316
conposi t e Flushphg flaidiick plunsdity abpertsy loratednaidisdlyt alonPitbe iGoap. ) was

installed in the, holder,... The flush _ri h n internal dianeter 7-1/2

| hehes. and CistHiieEdeakshe Seh stng 1o chBR el 774 St Lo BriSpor 1 s
conpri 98s & BAuHddVatSPAEE&brRim2ribAGReH HIBLREp ARt $he 8kt tAR rafol e of

bet ween 45 and 90 degrees relative to the axis of the ring. The second set
of ports comramsbessdattofqputd isyposipimed B/Bgecond Kdiffeaent) erieptation set at an
angl e between.0 and 45 degrees relative to, the ,axi 5y 0f .the ri.ng. The

1 Sshi ng. 1 AR Mo hEsA Pl e aai e \sdineia PRUT e SRR ARt cn | s

seal ed Uppfth'&é@é}ﬁt}{@%&@é\, i@gaaai&lééte&.uﬁb@@d@fcﬂvaﬁra&hﬁéfexﬁb@w@pstﬁién@F_
installation) a flushing fluid is introduced through the ring which
facilitat esurfaces efrheatupsfire diskens ebiown bytheiaxedys therebyrdisplecasi d nononer

f | i i f f. i sk). .t her eb |
L oveniSng ik bERis e Sileban bt Rls SUEMORES rShioh B etk thEL oY (i g |

M xture conRphSiultiGeofhhwanfdddmatirsdls ih #hisgglenl um feed), acetic acid and
hydr oqui none inhibitor, and is supplied at a continuous flow rate of

appr oxi mat el y 2 Fagwre ©e/gpartdpaeciionahyieyaef 2 rstoembedimentiof atfhieshcol um

vapor spaces_a .rout J ct _of aqperating the distill.atipn golumm. The
aoryl i o act ey iraspesr AP -zt By b st vl B i this
confi gur at ia@Berhbly 6 FignB & plarticalarVihe Aubh Fihgl 485 eUibprisddaDaaseEs
connection nozzle were inspected a total of 5 tines, During each

i nspecBPon meypber 432 inflludingriipkuralipr offbuid nests,4 kLl boiip deterion face 413

through which a flushing fluid may be passed. The ports 411 are oriented

at two different angles with respect to axis 415 of the annular member 439




25 were inspected and found to be free of polymer accunul ation. Conparative
" Exanple On the sane 8-inch dianmeter top process connection nozzle, a single
3/8-inch Spiraljet full-cone spray nozzle (Spraying Systens Co.) Wheaton)
-111.) was installed in the manner as shown in Fig. 10 in an 30 attenpt to
prevent polynmer accunul ation on the aforenenti oned conposite rupture disk.
A pressuri iedrddrgoidrect thﬂashnrgpﬂwh]sli (Htuscateliby thei arr¢esstawdrdt i on col um

feed)) aceticg acid and U|n e i.nhibitor.. re1 upplied at a
cont i nuous ’?‘iﬁé\lﬁ"r B?lé‘t%ﬁﬂélﬁﬁ?’g %IO a’Z“Bt) ﬁ’éo OP"Q}% @B spray nozzle
and subseqyfRhlyg SRIAKEAPPREE IR BAASERS &ﬂf‘ﬂﬁ&%b&%e%@ﬁ%‘sﬁn@g“ﬂuﬂmo the

| ower portion of the rupture Oxygen-containing gas is present in the
col um vapémot&qdmwﬁ aadl an apotlarenteypebthafned @@l avhicl iSopémabdy sti | | ati on

colum. _The acryli¢ acid t|| jon colu er at ith this

confi guFaUBﬁn‘?)%?‘?g‘beW’i%ﬁl}’F #elﬂﬁ'??@p&ngv%? ‘gta ﬁsn% ‘ion nozzle were
i nspected sever @ig{kPR a P&y é’&'ﬁﬁbhﬁgvx@k\ﬁéﬁi Q@B B meRERf aFhifRort as
three weeks - si gnlfl cant” amounts of polyner were found to have accunul at ed

Wi t hi n t he rpro83sin senntetitlotheezeet mvdntmnt he:hlms carpbemeilgedini t sel f,
requiring t Ss tion _no ed and the ruptureto be
regl aced. T’gf)iag C‘g‘Y Otfﬁgg 3?38&?&“88 @1"1 @HS e%% OHRRIEEAT on was f ound
to be 60 - a%%ﬁﬁ%%fn%@i‘%%‘éﬂnﬂ"hrp%ﬂﬂﬁ&dﬂl@@@l"I"lw&ﬁﬁﬁlir mémbeMb8y | s

Claimed I's: |I. Arupture disk assenbly conp r|S|n% a rupture disk; and
(ii) alﬁupnmlud@ﬂ s plunsllife of Oped potte SIL i pgderigr ogaﬁl@ trluptlghaflu@'lsk
wher ei n sai i sk shol der .c e ( i n I nber

di sposed i A usgﬁ{}# m&j rﬁyp%es%sis(gﬁ fﬂ%’g{)?t\/?ltloﬁ)gaoﬁ' nrté%%ﬁgg |Léi and 10

(b) a secoradgwsrwﬂtnrrewbed tlgh spesad dfmh@anunsdrrmambpeseguﬁrard@{ﬁ)ti ve to
sai d rupture disk; wherei out er (geri Bher al BOI’tI on of sal d rupture disk

is 15 sanddiierkthoBusiieg fhafigﬂhwmte RHkhaar dpward it plepeigty annul ar
rerber IS Rsi AR e TRIPBI S R Alpl sy yPn T U € 20,
claim 15 whapplied s zdc@tﬁmthdnmmﬂoai sowodef ﬂumlnlgcihade(np& stiavmtandf fluid
ports ai rm(31naa't[nnsuzﬂu(*:I 1nrtg1p rEaulrc(}alagkglkgmzw,Svhich is operably connected to each of
the ports 511 by respective feed channels 523. The annular disk 541
preferably has an inner diameter ID equal to that of annular member 539.
Similarly, the annular disk 541 preferably has an outer diameter OD
20 equal to that of annular member 539. The annular disk 541 is fluid tightly
sealed (e.g., as by welding) to the lower face 543 of annular member 539 so
as to fluid tightly close the annular internal channel 521 so as to assure
that there is no leakage of flushing fluid therefrom.
Figure 6 is a partly sectional view of a still further embodiment of a
25 rupture disk assembly 601, in accord with the present invention, which
comprises a rupture disk 603 contained in a two-piece rupture disk holder
comprising a first annular member 605 disposed in a downstream position
relative to the rupture disk 603 and a second annular member 607
disposed in an upstream position relative to the rupture disk 603. An
30 outer peripheral portion 609 of the rupture disk 603 is sandwiched
between the first annular member 605 and the second annular member

607. A flush ring 635, comprising a third annular member 639 and an

10




3. The rupture disk assenbly according to claim1, wherein said first
annul ar menber has an axis) said second annul ar menmber has an axis, and
said first annular nenber and said second annul ar menmber are coaxially

- disposed with respect to one 30 another. 16 4. The rupture disk assenbly
according to claim1, wherein an inside dianmeter of said first annular
rrenb;ar i's @anlambisk@mij fisidddghiilpsedled théretaiid dssposed impnuinstretdber i s
constant, and said_inside dianeter of said fir nul ar nber is equal to
5 said i nsiPQeltinaiekative orthegegord apRYlas MemRpr gré\?rba@?e S%Pnar%é‘“r“@;%‘i ur eqdi sk
assenbly ageahflleof R Glrdwitidd BOKIRLNHABUR S aiehetadBiiein 660 681 d fi T'st
annul ar menber T's constant, an outside di ameter of said second annul ar
nmember is chagtphirg disll60D anditte duishirieg 685 geskasf64daisdntarpasedannul ar

menber i |t i d outsi di f '
A Tupt upe swe dunbicond GRge S METIEF 02 e N Bk SRASESSL1 1) 0
rupture ol sl %i@ﬁ%%ém%% @cgbg%i?ﬂ.gl‘ﬁ@'t}ﬁr&ldﬁhulﬁ desibewgpei n sai d

S ol der coO fa a

rupture di ol « rises: I rst annul ar nenber disposed in a
downst r eamipdsides apluellayiof duid pertisd 1luptits mt@xodfask 618)thaowgltond annul ar

menber di sposed i nupstr.eam positio | atiyve,.t.o sai d rupt di sk and
(c) a thi r VBish & ‘P%E@é‘r‘gm"s‘g}b‘éaﬂsﬁeﬁ' iﬁe fgrﬁges]tlraergrﬂlbe&st???g?\‘%?eI ative to
sai d secon iﬁ&%‘ﬂt%&gi@@%r ®ith adfy O Srtheehiranaiallapeddniost €§9 sai d
rupture disk s sandw ched between said first annular nmepber and said

second l@nnuhairdertthdire@Gheibrsbing fridi(Buetoateddinthearrrawsbtaward sandw ched
annul ar morfBeERe Polih Rt theApaeF P ca oL S are B R EEEE odt "one
fluid port Bidieee Alidal SippiRUWig aiotkectlon 619 €6lHispiRRIofdNBANT faidker
assenbl y c%npr|5|n : 5 (|} an equi pnent access cover _

not shown) and a closed annular internal channel 621 which is operably

connected to each of the ports 611 by respective feed channels 623.

15 Although the majority of the preceding discussion is focused on
flanged nozzles attached to process vessels, it is envisioned that other low
flow regions may also benefit from the present invention.

For example, in one embodiment (see Figure 7), the low flow region
797 is within a short section of piping 732 adjacent to a valve 747 in the

20 exit line 749 for a hydrogen cyanide reactor 751. During process upsets,
the valve can be opened, allowing the hydrogen cyanide containing
product gas to be diverted to a flare for safe destruction. Under normal
operating conditions, the valve 747 is closed, creating a low-flow region at
its face that could accumulate unwanted material, such as cyanide

25  polymer. By placing a flush ring 735 of the present invention adjacent to
the valve, as shown, and introducing a flushing fluid via the ring, the
accumulation of unwanted materials is prevented and operability of the
valve is maintained. Suitable flushing fluids may include but are not
limited to N2, SO3, steam, CH4, Hz and air. The flushing fluid may

30  optionally be heated and the flow rate of the fluid may be varied, if

desired.
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(i1) an equi prent access cover nount operably engagi ng said equi pnent
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15 Various unwanted materials such as precipitates, corrosion products,

insoluble impurities, and the like may also be present. During
maintenance periods, it is desirable to remove the blind and to use the
drain connection as a conduit through which the contents of the tank may
be removed. By placing a flush ring 935 of the present invention adjacent

20  to the blind, as shown, and introducing a flushing fluid via the ring, the
accumulation of unwanted material is prevented and the drain connection
is ready for use on demand. Suitable flushing fluids may include Ng, air or
a slip stream of crude product.

It is understood that the flushing fluid may be a gas or a liquid and

25 may be supplied continuously or intermittently, as required. Any gas or
liquid material compatible with the operation of the particular process in
question may be used as the flushing fluid. For example, in the operation
of a distillation column for the production of (meth)acrylic acid or esters
thereof, suitable materials include, but are not limited to, oxygen-

30 containing gas (e.g., air), vapor phase polymerization inhibitors, water,
(meth)acrylic acid, methyl-isobutyl-ketone (MIBK), toluene and acetone.

In some embodiments, the flushing fluid may comprise distillation column

12
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between 0 and 90 degrees with respect to the axis of the flush ring. The

selection of orientation angles, as well as the size and number of ports,
and the flushing fluid flow rate are a function of the internal diameter of

10  the flush ring, the orientation of the surface to be treated (e.g., in the case
of a rupture disk whether the surface is concave or convex) and the
distance between the ports and the surface to be treated. Because of their
designs, both the flush ring and the relevant element of process equipment
(e.g., the rupture disk holder) can be repeatably assembled in the same

15 configuration in the laboratory as is required in the process, thus allowing
one of ordinary skill in the art to verify, in the laboratory, that the proper
design variables have been selected through simple visual observation
under flush fluid flow conditions. For example, if water is used as the flush
fluid, it would be apparent that the proper variables have been selected

20  when, by visual observation under operating conditions, the rupture disk !
is determined to be completely wetted by the water flush. |

With the benefit of the disclosure of the present invention, it is

envisioned that for certain process uses the benefits of the flush ring can
be reasonably well approximated through the installation of a

25 commercially available spray ring device. Such spray ring devices are
marketed for the purpose of cleaning sight glasses and may be purchased
in standard sizes from LJStar Inc. (Twinsburg, OH) or Canty (Buffalo,
NY). Because these devices are designed for a different purpose, use of the
aforementioned visual test method I essential to verify that the selected !

30 “standard” device can meet the requirements of the process service.
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holder. The flush ring had an internal diameter 7-1/2 inches and
comprised two sets of fluid ports. The first set of ports comprises 8 equally
spaced 3/32-inch diameter ports set at an angle of between 45 and 90
degrees relative to the axis of the ring. The second set of ports comprises 8
10  equally spaced 3/32-inch diameter ports set at an angle between 0 and 45
degrees relative to the axis of the ring. The flushing ring further comprises
an open distribution channel which is sealed upon installation against a
standard gasket flange. After installation, a flushing fluid is introduced
through the ring which facilitates the removal of condensed polymerizable
15  acrylic acid monomer from the upstream (lower) interior surfaces of the
rupture isk, thereby preventing accumulation of unwanted polymer. The
flushing fluid is a liquid mixture comprising acrylic acid (distillation
column feed), acetic acid and hydroquinone inhibitor, and is supplied at a
continuous flow rate of approximately 2 gpm. Oxygen-containing gas is
20 present in the column vapor spaces as a routine aspect of operating the
distillation column. The acrylic acid distillation column was operated with
the flush ring in this configuration for 6 months during which time the
disk and process connection nozzle were inspected a total of 5 times.
During each inspection, both the disk and the process nozzle connection
25 were inspected and found to be free of polymer accumulation.

Comparative Example

On the same 8-inch diameter top process connection nozzle, a single
3/8-inch Spiraljet ® full-cone spray nozzle (Spraying Systems Co.,
Wheaton, I1l.) was installed in the manner as shown in Fig. 10 in an

30 attempt to prevent polymer accumulation on the aforementioned
composite rupture disk. A pressurized liquid mixture comprising acrylic

acid (distillation column feed), acetic acid and hydroquinone inhibitor were
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nozzle were inspected several times. Over varying operating periods —
some as short as three weeks — significant amounts of polymer were found
to have accumulated within the process connection nozzle and on the
10 rupture disk itself, requiring the process connection nozzle to be cleaned
and the rupture to be replaced. Typically, the process connection nozzle
cross-section was found to be 60 — 90% obstructed with polymer, when

inspected.
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said rupture disk;
wherein said rupture disk holder comprises:

(a) a first annular member disposed in a
downstream position relative to said rupture
disk; and

(b) a second annular member disposed in an
upstream position relative to said rupture
disk;

wherein an outer peripheral portion of said rupture
disk is

sandwiched between said first annular member and
said second

annular member;

wherein said second annular member includes at
least one fluid

port aimed at said rupture disk.

2. The rupture disk assembly according to claim 1, wherein said
second annular member includes a plurality of fluid ports aimed

at said rupture disk.

3. The rupture disk assembly according to claim 1, wherein said
first annular member has an axis, said second annular member
has an axis, and said first annular member and said second
annular member are coaxially disposed with respect to one

another.
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inside diameter of said second annular member is constant, and
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said inside diameter of said first annular member is equal to

5 said inside diameter of said second annular member.

5. The rupture disk assembly according to claim 1, wherein an
outside diameter of said first annular member is constant, an
outside diameter of said second annular member is constant, and |

10 said outside diameter of said first annular member is equal to ;
said outside diameter of said second annular member. |

6. A rupture disk assembly comprising: ’

(i)  arupture disk; and
15 (i)  a rupture disk holder operatively engaging
said rupture disk;
wherein said rupture disk holder comprises:
(a) a first annular member disposed in a
downstream position relative to said rupture

20 disk;

(b) a second annular member disposed in
anupstream position relative to said rupture
disk; and

(¢) a third annular member disposed in an

25 upstream position relative to said second
annular member;
wherein an outer peripheral portion of said rupture
disk is sandwiched between said first annular member
and said second annular member;
30 wherein said second annular member is sandwiched
between said outer peripheral portion of said rupture

disk and said third annular member;
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. An equipment access cover assembly comprising:

@) an equipment access cover;

(ii)  anequipment access cover mount operably
engaging said equipment access cover; and

(iii) an annular member disposed intermediate
said equipment access cover and said
equipment access cover mount;

wherein said annular member includes at least one

fluid port aimed at said equipment access cover.

8. The equipment access cover assembly according to claim 7,
wherein said access is a manway, a handhole or a bottom

cleanout connection.

9. A valve mounting assembly comprising:

() a downstream valve mount;

(i)  an upstream valve mount;

(iii) a valve disposed intermediate said
downstream valve mount and said upstream
valve mount; and

(iv)  an annular member disposed intermediate
said valve and said upstream valve mount;

wherein said annular member includes at least one

fluid port aimed at said valve.
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