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*159159* Multi-phase liquid distributor for a

| i'qui d distri butor for two |faud phases « o INGTIMAI
formy distributed into a plurality of tubes of.gpng.
fonctors Mu-phate figbifCic Giytor of o HiRE putitrpcter

which are either highly exo 5 therm c or endothermc,
[6001]i n \ihedhventior rélales to arligeidadistributon foy dwonliquid [phases to be uni-

VT Bt phbc, b a5 G ) Bl b bE F8actor”SEcn abe-

bomdlerreadtorsf are useditpicarry bhkcheantical reactiohs whidhsardeeithee highly exo-

ROk b iR pirdi BBl )it pliTa Rifred o

Vilhitst ¢hvee chérhiealerfeactionctakes place insidé dite fubesnwhichhere filled with bulk

i 2y S, 58 oo oL 5 Bl 43 Bt i coo o
Heatedf bel tubed aﬂe somaallyrefaineesat the top/\arid bettond by tl&Bbeétk \and are

BB Eprd ST pabPaES oURAE Y the B FUfhoMidsS. Acihal ube-

bondlei rdactofsCHdDit drmodercjacket antlapeninpgs farrfeéd and d[sshamge @ipes, as

iy P b ithely BRRERS 8! duhdrbliet Bmalh il B Libtrivution
ohhmbb: ahimeahe;mbeﬁh&dhenlthmmtsme.sc:l bility, cannot be
pre-m xed and nust therefore be introduced separately

into the individual tubes of the tube bundle, for
[@602] ! e n snchageesbars tizen dnifornodosing ph tecreatiahfs prebénts difficulties,

eBrEef i ot ot Sy Sl W, bRt med o dhumipgfBoause of
tiair noremiscibility) aehatrbe prebniged ahd must _mefefoneabe mfrb&mrteq separately
t .
8 b Bl e of o, e L o, g e on o
uh_as?)! Rifficalties plspaartsedf ese of thei two. Ilc[umsoo}] both fofi theme lare supplied in
. es.. e i . .

sl hitbiniad ahd e cicbpBRRTRAY BHE R0 Ruljebd 1B ffacial efects of
tlfwen tquids] Leag. r:adlabd?ﬂﬁctiodueandjwberb u'g ddsl:irwr?ﬁheﬂau?iuﬁ]n?lg ?ischarge
OPgé%B%qﬁgg’Fob%%%g%grpgﬁ'gireléﬁfS@ﬁi ngsundggi r g abl e

secondary products. Such a difficultly regularly

'S JRAENGLIRPaRATh Ba L WAL RS ST HENS RS put aiso 2

rial i nven or car i
g‘asrﬂobn |slto@ecfed inte the lcldmdeal tuhﬁd opthe\tube bundle, witetlserf & a further

r%%ﬁh]%%l%‘ lgép%orf m[%aluﬂ\ Lorcl; Vrégétn"gﬂﬁﬁgdn e%‘a& for fluﬁ'ﬂng undesir-

@I@sedwdammadlhcys i Suchres difficulily regularly occurs when the tube—bundle re-
actors contain bulk material, e.g. catalyst inventory or carrier material for biological pro-

cesses, and provision is made for the reactor to operate as a trickle-bed reactor.

[0004] Difficulties of the above-mentioned type may also be mutually intensifying
when the gas flow and liquid drops or fine liquid jets influence each other, for example,
liquid is dispersed.

[0005} A further difficuity may arise when changing operating conditions prevail.
This is the case if cyclic regeneration of catalyst material or flushing of biological mate-
rial is required and the distributor must also overcome flow rates that are substantially

A

*G00002*

different from those in normal operation during the regeneration.
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when the gas flow and liquid drops or fine liquid jets

i nfl uence each other, for exa e, liquidis
di spersed. [0005] A further difficulty may arise when
changi ng operating conditions prevail. 35 This is the

IGR8T nf ngFEToRis [E IR RREE i e b K hnaP el gisiution

s¢steinrfobtwodiquidyshiases that avetodendistribated uaifamiy indd a phueality of tubes

ubst ant ifferent fromthose in npormal . . )
of BB P850 Pundié [orEte Boreorshifel I BhertlSl i ABiooiesgsastions, with
which sysieacthedfiffitdities deseribedoabave cahéeevercomeo nmake
avai l able a distribution systemfor two |iquid phases
that are to be distributed uniformy into a plurality
[0007] ube The afivention pclhug#&s thisbebjéat rbyl reearesacft a liqdid distributor for two

bi I . ' LW th .
AR fhe CRERARY LBl RbrAIBASE 8RS of Hh' dhrioht tube-
bondle ceactor ?r Earfing on]dthgnesnﬂnatt = rfjiw?\?ghewmg\e tltlliaéeﬁamhpmﬁted at the
ui [ . L

1o a8 B5For® by e AR eith S o et thé dutaide Pt e e distri-
butitve sharhbearls aipanggitaboud the thppedtlmesleeng tand cootaing faegcy;big@ for two

t ti t tubes are retaine
dﬁtjer?ﬁé'gmf’%g"%ﬁ@%%%ttq%g?ﬁ% géﬁiggﬂgetg a?]d are cl osed
eag a firsttliqidiadisitit itiot systbmt i @rrbnde] dicectly abdvie the tubeshest or on it,
chanber .i s arranged above trtufqﬁsi)ggé tub sheet .and

cortt aWichy st ieannegied;ty, oHier feest eyice, apd gontains a

| east me@a&nmgr wadird insealied foditside multdbéh el Rithigpenings at
system i s .arran bove the tubesheet or on

di rectl
The Botfoy SR el oFipbt S8ves. a1 1 baot e oot er

f eed AN oné it GRIRVE i 'SssiynedRit the Bp o eddh éMthe hibes in the tube
weir, installed outside the tubed area, with openin

at  1hupdie. etinlshplanvesarg af tuularydesion, ?ﬂde?’eé‘legl?@& ""'gg""":l and

wher eitfe 8418 siealved haveesiBasdtoneIatetH) @fd Qinetfbﬂ\ér%ehiﬁg of a larger
each of the tubes in the tube bhundl t he inl

sl eev&Eosgrsectin logatgd é\b°\6%§13g‘Hb%ﬂ1935F'éd 965 SRR tpe bottom facing

al i gnedch as4ignddtabé @ tfle WIRDIPRIE aNE at Ieast one
| ateral and one further opening of a

ocr Gssecopdtliagidl distEihution sysiera is [@F aﬂgﬂfbéh@& th&n@%\"ﬁ"%ﬂ@ﬁ'bumn
at gifempottom facing 20 each assigned tube in the
tube bundle, and a second liquid distribution system

i s *ar MiVRReYStETbiBconRrcted fosat leasy anel otiies eytepiged gavice and con-

tains one upper and one lower distribution tray,

o wherein the lower distribution tray contains a plurality of openings which are
arranged flush above the inlet sleeves of the first liquid distribution system,
and exhibits at least one device for setting a uniform liquid level above the
openings,

e wherein the upper distribution tray is connected to the feed device for liquid,
and contains a plurality of overflow weirs or plate holes from which the liquid is
able to discharge into the lower distribution tray, and wherein each of the
overflow weirs is assigned to a plurality of openings in the lower distribution
tray.
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system which systemis connected to at | east one
ot her outer feed device and con- tains one upper and
one |l ower distribution tray, 25 wherein the | ower
distribution tray contains a plurality of openings

i ch | ush aboy t h |
B 5 BB e P gl T Bl
dhaaisfrb or? ﬁetscﬂawm@ethé distribation a@rﬂ?emhfscmm fake piade ll)ai?relly. for ex-
a V eni n erel n e ribu on
aipig, Thrbgharh Bl syriou G Sofvandgnal BRSign or Ry el mdshs. The
tLﬁlfﬂeﬁéﬂ bfahis tniét flowlis dlakiem Wﬂh@ﬂml.ﬂagfw&lrvw tgat mrlly psteladly, tessen-
. e S a e I.SC e 1Ln
ROl ”lﬂ*g'effr%mqﬁsmo‘ﬁsype@mﬁ o phagpRah e iabideve
irothe rvfhéuqmovm areal c? tiisinieg Bledveéss aclméw% I'th Yirsd ﬁqm@ ﬂgjm mfsough
| ower [l i 0 node
tig el ogRnngs pine el AsevBs ind Pibiinsiqe Of the tut, fre T, A the
in'rﬁr ':%brvaaﬂtagtfaeah théttmk&ubfd bk lmfehal Fxﬁhtéih?d in theltubes. Here the
a 1.S e aC er or ex e,
Aot ihe abeutas fetines e Prodgben MypLdh ne.anefioas 55 48T i ac-
justadle'hqilimmelrreans The turbulence of this inlet flow
is broken by the annular weir so that only a steady,

essen 5 tially uniformor |amnar flow though the
[eQ09pi ngS’hé sesonddiduidrisl appliea dﬂgtfﬂ@nlabqve do hmapber dmnmhen tray

f th t sl
aiifid 19 7 bE>-FP GG AvGhiahesh R Se/E oraiae oS it pod auid
rards drmgaumd:eﬂdmdlmmsray atling da files digkibafor ihe consh@ictet R ex-
ru S own

ik, o & Rpctaraied ReBLtar | Hhe seenv s Aing orbdl ths.apenings i the
pefiérateridigtababr frdia abbwarﬁtgﬁomfntm ifilBies|éevies uﬂiﬁﬁgl the latter ide-
afy bl et Seundne o el SRalybns fi ik B23 Btk Bypterial con-

tdingd infth@tubel); OMﬁbre contast isl ﬁﬁ;ﬁé vdﬂhsthé fud@uﬁquvcn Asrifyhe frst distgbution
ut or

e i.rs or.
siee fegane ohbe So8aha Heines dhe FusinH Brush figoSenings os
ddés thiel duljtistabte fiquyletelt i Ng as a fine distributor and
constructed, for ex 15 anple, as a perforated
di stributor. The second liquid runs through the

[0®)i NgThe gas febe pasplied amde ditmﬂud:éuﬁt@nyfpbmtmbdm\,tae dquld level
i hi t

of e rsthistiiutn sV siEm. i SEURTE MRITHBad pavion fodgh Iy upper

opehing ohihetinletdiéerebed bul k material con-

[0011] In the case of flushing processes, €.g. in conjunction with regenerating the
bulk material, the upper opening, which has a larger cross-section than the lower
opening, can be used to introduce considerably larger throughputs into the bulk mate-
rial.

[0012] If particle-sized contaminants which could clog the openings of the inlet
sleeves or perforated plate are entrained in the liquids, the height of the lateral open-
ings of the inlet sleeves and the height of the overflow weirs of the upper distribution
tray enable larger particles to accumulate on the plate concerned in the off-stream area
of the liquid flow without being carried into the openings, which is an advantage of the
invention.



10

15

20

25

30

35

tained in the tubes, where contact is nade with the
first liquid. As in the first qistribution system

t he shape of the openings defines the throughput

t hrough the openings as 20 does the adjustable liquid

. [0010] ..Th .0 b [ iy
S, EABais e’ rdied HREhieP el i S
sehaBiérriaterdl hole, antsatdeastiode digher, sargérdateral bblecAliefinexbapening is
ot 902 B P81 e e S S T e, e
holeri used ﬂodgaed/\intfmhia% ﬁﬁmdat 'srlluyld beprobided wwta:apiIeaihfhapbeiﬁed lig-

as a larger cross-section an
u’tj‘ﬂg‘% 8&&%%%@#&50 can be useg to i ntroduce
consi derably |ar g?r t h{ _oulghpu_t s into the bulk mate-

.3 001 article-size an n |
sl Csleaiet halsa,PRigbefinSs fef Bifode BBl 2k hotthes s have
bpen praviledfopéeedniplarie DEN29 #9 A62IAi 1) Figse1 land dAdfor ektieaded dis-
N e e P
sHapdd: Wlﬁtﬁ-érmped ﬂb\a)aitfsndblve whithdke gqm isi ar:ilemf?n on the inside of the
. t { . . -
iikGleoya gfaf e BE plivefi FR et it Sarveea Tt o

t he openi ngs, rrbv\,hi ch i ts an afl\éan.t age :)f t hte i nven: i on.

013 S he i.nv 1O |
(952 BT R ERITRENS o7 ed estiy BRVERE delibe o oy the -
pboliciid distibetion system tovestorgtherinlet sieeyes of tiedower liquidedistAbution
S5 i B B e M5 B BH Rt gk VA P o o
eb(ﬁtrtg?gz%rhaﬂarﬁgmmggtgﬁ thet It)wgﬁgdtéibutliqded traaﬁ’dqugi_dbgab:yj cbmﬂsaireq té) a

u Vi ecifi i g- [
80 Pes g BRIBAED ' Foeiarlade el BRIPATRE] o8 e

openi ngs may al so be designed as notches, as have
B8 " 2He e iR B Entaeol B HSgiegteblergl A struc-
turef e:belionm%orbb gde&ﬁmr&eﬂ, lifthén ttm;edareqibfghe tubledtmdieradiopts a tri-
. S ed. .Wre-sha o)

B eren RSt o SHORRHef ! Bl BE: bk nen
afl itreeedietsibutionysyatesies feet grreyiotidhble pthet. Hdeallp trehiadividiialt paets can be

Hnlet.sleeves.
plugged in.

[0018] In a further embodiment of the invention the overflow weirs of the upper
distribution tray of the second liquid distribution system exhibit a serrated shape on its
upper edge or lower edge, or both.

[0019] In further embodiments of the invention the lower distribution tray is pro-
vided at its openings with discharge flow aids, e.g. annular grooves, so that lateral run-
ning due to surface tension is avoided. The lower distribution tray can also be provided
with overflow weirs, according to Fig. 4 of DE-OS 22 12 816, which weirs each exhibit
three outlets offset by 120 degrees, which outlets are each assigned flush to an inlet
sleeve. Like the notched inlet sleeves, they can also be provided with discharge flow

aids, for example, consisting of wires.
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[0016] In further enbodi ments of the invention
provi sion can be nmade for the yp- per liquid

di stribution systemto rest on'the inlet sleeves of
the lower liquid distribution 15 system This can

(R, RSt s B RN 1R et Sedlelare posityely con-
n?d:ted :tmmertubﬁshegﬂ dnal the tubles alhis oars bel ackieved yonefting ik inlet sleeves
freely supporting structure, c
it 18 € KOS The (v it b Shrbed Qi B8 Srlow re-
ceptaels! lngiead ﬁf ﬂwedtﬁle%e&mspplng-ﬁb?lgzvesim? b:hr?; rﬁik\)gaq (ﬁlggs may be
, . honeyconb, or _se n

ﬁ&ﬁ% F%tggittg)&equg% p%ovggo%relgg%ﬁq #eVSyul ar position. It

is particularly advantageous if a modul ar design is
A AR TRl B Y S Berence
terl sigptehes) but tiebdévitesScconding to the ineentioniacel notdinmitedfto tHese em-

inventian the overflow weirs of the upper
baig'é'}eﬂ"?so%i’?’bﬁy Yv?)w{%)?arqu]ee. second liquid distribution
Fig/daem shdwda longitedinal aeetibnsthenugh @an inlessleavepeovidethwittoa hole,

L oywer edge, or_ both.. . 191, Ln.further '

FichelB! v R A croh et intaLp AP S VR T agflt hoe,
Fig.ded ashowsa cssisegtionvthtdugh iandiiletr sieeviel providediwith e tangential
annul ar hﬁgooves, so that lateral run- ning due to
surface hsion is avoided. The | ower distribution

Fig.a¢d cashowsa ldngitpdioaliseetibn thidughandmnlél sieeveqprovded with a hole,

according.to, Fig. 4 of - 2 816, which weirs
each exﬁ‘ﬁﬁ sle V%H%Bm&ﬁiﬂ?gwg‘otﬁ%e?ét by 120 degrees,
Fidhi2ch oshbwes a sactonabviéw af theglistidbitonis loperatiam whitdt dieing supplied
sl eeve. (I?EE‘S the notched inlet sleeves, they can al so
W wld

be provi th discharge flow 35 aids, for exanple,
Fipidsi st ishowoa sectionsthrongh @ibutor structune witle atsisdiibutort receptacle,

f the ipvention the inlet sleeves.ar LLi -
FRch oq eBoPha "{hst Shelen iouh i FnBlLer SRRlhe Hiod F¥la.
achi evedtodegheralithi angretdigtributbret sl eeves into the tube
ngs. The inlet .sl|eeves SO, ' -
5o ot nQER T SEUER PR By SEe Shepin Fio.3.
sl eeves withlthe possibilite ef/ssgnntationer recei vi ng devi ces
be fitted to t t nrovide a
"Eqﬁﬁ?ggabls oY ipiaé‘. V'?‘%BE?‘F #ﬁ@eﬁ%@é?‘%ﬂgﬁ |§’s expl ai ned in
Fig.gat er stewsallorigitudinal dectidrothroughwva distribetfoprteayqeovided witma hole,
sketches,.. but_t i ' o the invention
are not Wlﬁhﬁﬁ@@ﬁ%&ﬂﬁ%@i@&&%ﬁgﬁo&h%ﬁ S given by way of
exanpl e.
[0022] Fig. 1a shows a longitudinal section of an inlet sleeve 1 with an upper
opening 2, a lower opening 3, a neck 4 used to accommodate inlet sleeve 1 into the
tubesheet, and hole 5 through which the liquid to be distributed is to flow into the inlet
sleeve. Instead of one hole, as shown in Fig. 1a, a plurality of holes distributed around
the periphery may also be used. Here the holes may also lie at different heights and
have different diameters, but the hole pattern should be the same for all the inlet
sleeves.

[0023] Fig. 1b and Fig. 1c show the cross-section of inlet sleeve 1 denoted by ar-
rows in Fig. 1a. Hole 5 in Fig. 1b is here made in the radial direction, whilst hole 5,
shown in Fig. 1c, is made in the tangential direction viewed from the inside diameter.
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10 Fig. la shows a |longitudinal section through an
inlet sleeve provided with a hqgle, Fig. 1 b shows a
cross-section through an inlet "sl eeve provided with a
radial hole, Fig. 1lc shows a cross-section through an

d h .
Tl BB e bR Eh ek oy e
periphergla@ toibelusad.hol e, 15 which sl eeve is provided
with a thread, Fig. 2 shows a sectional view of the

di stributor in operation whilst being supplied wth
[0024)ii d, Figi ¢d sBowdalangiudieal tsectiont dfidetgieevedi withr aloupmer opening

254 Bt Bk b B SR ok Py AR o
s&’_&WMgSihﬂbhd:dig:rlb(ﬁ?L ﬁ&ﬁgtraglet hl:n‘ hole sgrrugggm whithhe liquid tmrbe distrib-
. shows,. a
olgh I I P e g RESK 4 ipi ResEorbdfied o 5 g ¥
segnentation, Fig. 6 shows a pI an view of the
f Fi Fi 7 |
IREZE]T o Pioh P Be e sieve dutin el 55Tt TSRy HEPRRD. neck 4
ub@d o, accaglmdhie ialet sleevd Ainto tubeshegt GSuredlstnlbultndrebbmacle 20, see
ugdi,nal. _se
Pl o e o Syt o R e 7 5y Led § 5 i e
sfepwn nigquid 7ésldeﬂhh reughdwit 5 andidownthedaner walll of inletl stepwve 11due to
t e an
oG thOS SRR prede. B8 4 o K R Ra" hilhes f Fape
cleba kistrativst aemdheif theeecinleb$leevessare sbown (vthéunggL[tesa whose func-
90 pletety® e B toal, 5 cdch SRt Ranl B BEaypL Fla atso be
uséd feg distribbier.ght s and have different dianeters, but
the hole pattern should be the sane for all the inlet

sleeves. 35 [0023] Fig. 1 b and Fig. 1 ¢ show the
[00263 S - S Fhé iseconalfliquial Httoskieemmbdtedi en pteedisﬂupumn trayolsruns over

i q. . | j
the ghrostediine? efig® 13 R pyedtovhwBic 18 (G odh 25 Sog Fig, 4) as
fara;éq;e’rfnratétefmanngmbuﬁoah 5,dvhrete it farms\a byﬁ‘beﬂlqmd’ﬂﬁhﬁ defined height.

The SafeneloBET ot tuodeh neita. FLorid vt ORiliogs2 of it sleeves 1 o
reatig wntb bulle mapial @hetiigh Brdendiediby anoed.

[0027] Fig. 3 shows a distributor structure in which a distributor receptacle 20,
which is secured with screw bolts 21 to distribution tray 6, is used. The liquid to be dis-
tributed in fine distributor 15 flows through holes 17 directly into inlet sleeves 1, on
which fine distributor 15 rests directly. A clearance above inlet sleeves 1, as shown in
Fig. 2, is not provided here. In order to prevent the liquid discharging from holes 17,
from flowing in the lateral direction, caused by adhesion forces on the lower side of fine
distributor 15, annular inlet groove 22 with a wedge-shaped cross-section is provided
around each of holes 17, as also shown in detail in Fig. 7.

[0028] The liquid to be distributed from distributor receptacle 20, which liquid cor-
responds to liquid 7 in Fig. 2, flows from annular distributor 23 via holes 24 into recep-
tacle inlet area 25, runs through openings 26 into the area where inlet sleeves 1 with
holes 5 are located, and flows through holes 5 and lower openings 3 into the inside of
tubes 10.
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[0024] Fig. 1 d shows a longitudinal section of inlet
sleeve 1 with an upper opening7 5 2, a |l ower opening
3, a neck 4 used to accommodate inlet sleeve 1, with
thread 18, for screwing into a distributor receptacle,

" e P R > o oo

trah 18, whishe aﬂnvasquleﬂflommgﬁransaelujunthnn@&ﬁma? throygh Dutiétslats 28

1 diarde G5Tmb bl S TR BTRORR pd prio TR Getioutor 15

t ubesheet 6 (or distributor receptacle 20, see Fig.

1001 ' 885 i BB Prefpli Beaiablaoh W 1l Eqtof oepta

cleliotecareh 25 gith bpérénds 26)dnd part of Histribntoe receptacled?0. Bothesegments

3@!a%g\séqfsbp\gvﬁ%r%g?rﬁ\%%@%/oge ragclifsrwggtfﬁeé] thZ%tp.l %Eho%\?sntﬁis ina

ptanadave rwhilst Eigt 8 showsna gievifraninthe inside i the loetwasd dieeation cascrepre-

. IR TR

lectdds whitheappbies batl tadistribbier recepthcler?0a- ds SII]OWI‘b-HBDd similarly to

pr‘Bgr%g%ds% ? %b%ﬁ: g%rd@ EHWT? ﬁﬂé‘ﬂ%'b@’r &l‘of eerg)( ed upper

edge 13 of overflow weir 14 (or sieve tray hol es 29,

180,12 Pt Rfisien inedind e Rhod B0y ik B yfdiptn] dhanta-
gbei:sjhin readtbfs feeproduacing propyledd okidé fremt propylerte dral imairdgen per-

nlngs 2 of inlet sleeves 1 di- rectly
°6ﬁ?&‘§§q QP?aI 9, which is denoted by arrows.

[0027] Fig. 3 shows a distributor structure in which a
di stributor receptacle 20, 25 which is secured with
screw bolts 21 to distribution tray 6, is used. The
liquid to be dis- tributed in fine distributor 15
flows through holes 17 directly into inlet sleeves 1,
on which fine distributor 15 rests directly. A

cl earance above inlet sleeves 1, as shown in Fig. 2,
is not provided here. In order to prevent the liquid
di scharging fromholes 17, fromflowing in the

| ateral direction, caused by adhesion forces on the

| oner side of fine 30 distributor 15, annular inlet
groove 22 with a wedge-shaped cross-section is

provi ded around each of holes 17, as also shown in
detail in Fig. 7. [0028] The liquid to be distributed
fromdistributor receptacle 20, which liquid cor-
responds to liquid 7 in Fig. 2, flows from annul ar

di stributor 23 via holes 24 into recep 35 tacle inlet
area 25, runs through openings 26 into the area where
inlet sleeves 1 with holes 5 are |ocated, and fl ows
through holes 5 and | ower openings 3 into the inside
of



tubes 10. 7 [0029] Fig. 4 also shows the structure

shown in Fig. 3, wherein a pre-distribution tray 12,

which allows liquid flowing frdma Iiquid connection

27 through outlet slots 28 to discharge uniforny
rough a plurality of holes 29 onto perforated fine

[‘iﬂgéfri bE'Fbggri Tenge80030] Figs. 5 and 9 show t he

possibility of segnentation, in this case of recepta-

cle il:ngt area 25, with openings 26, and part of

14i st!Peb8le’Ye recept acl e 20. Both segnents 30 and 31

2showpper epstingwed toget her at connection points 32.

Fig., 5 shows this in a plan view, whilst Fig. 6 shows

3a vilWe PBEI%e inside in the outward direction, as

4r epriecksented by reference B-Bin Fig. 5. Qoviously a

variety of parting elenents may be se 10 | ected, which

5appl"ﬂ‘@ both to distributor receptacle 20 - as shown -

gand wipsshadtl Yy to perforated pre-distributor 15 and

fine_ distributor 12 (not shown here). [0031]

Dy stFr'TSBE‘i%‘?s of the type described above may be used

ghi ghdtierdumet a- geously in reactors for producing

propyl ene oxide from propyl ene and hydrogen per- 15

oxi g%”"ﬁﬂ‘af‘ﬁlé‘lll i quid phase. 8 [0031] List of references

10 | mMf@je sl eeve 2 Upper opening 3 Lower opening 4

Nec‘I:SS Hgl_e. 6 Tubesheet 7 First liquid 8 Qutlet

1doneSe®nBlifWd gt erial 10 Tube 11 Second liquid 12

1Br e-phesdigtiitutionarayt r ay

13  Serrated upper edge

14  Overflow weir

156  Perforated fine distributor

16  Liquid layer

17 Holes
18 Thread
19 Seal

20  Distributor receptacle
21 Screw bolt

22  Annular groove

23  Annular distributor
24  Holes

25 Receptacle inlet area
26  Openings

27  Liguid connection

28  Outlet slots

29 Holes
30 Segment
31 Segment

32  Connection point
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13 Serrated upper edge 14 Overflow weir 15 Perforated
9fine distributor 16 Liquid |layer 17 Holes 18 Thread
19 Seal 20 Distributor receptacle 21 Screw bolt 22
Annul ar groove 23 Annul ar distributor 24 Holes 25
ci&eceptacle inlet area 26 Openings 27 Liquid
WMection 28 Qutliet slots 29 Holes 30 Segnent 31
Segnent 32 Connection point Clains 1. Liquid

torkad Aty Bor it e 2Rl ultot gl oty o
t Lthbesofra wprighbtabebuhdie resotorfomearying aritehersieal reactions, wherein
SR RE e 0 BB S BB TP B et ot e
oudusside ofthe tiite, ind hereirda distribetion ehatniseris drmariged above the up-
crmgaeshEs: WhAE CFamBeopA P B Hor e AT gl a
andastionelgaaphase gas phase, characterised in that 10
a first distribution system (6, 20) is arranged

abﬂ‘?éa?tﬁlgl"‘%bg% et or onit,
e afirst liquid distribution system (6, 20) is arranged above the tubesheet or on it,

¢ which system is connected to at least one outer feed device (23), and contains
a weir (25), installed outside the tubed area, with openings (26) at the bottom
and a plurality of inlet sleeves (1),

« wherein one inlet sleeve (1) is assigned at the top to each of the tubes in the
tube bundle, the inlet sleeves (1) are of tubular design and are vertically
aligned, and the said sleeves have at least one lateral (5) and one further
opening (2) located above the tubesheet and are open at the bottom facing
each assigned tube in the tube bundle (3), and

e asecond liquid distribution system (12, 15) is arranged above the first liquid distri-

bution system (6, 20),

e which system is connected to at least one other outer feed device (27) and
contains one upper and one lower distribution tray (15),

¢ wherein the lower distribution tray (15) contains a piurality of openings (17)
which are arranged flush above the inlet sleeves of the first liquid distribution
system (6, 20), and exhibits at least one device for setting a uniform liquid
level above the openings,

e wherein the upper distribution tray (12) is connected to the feed device (27) for
liquid, and contains a plurality of overflow weirs (14) or plate holes (29) from
which the liquid is able to discharge into the lower distribution tray (15), and
wherein each of the overflow weirs (14) is assigned to a plurality of openings
in the lower distribution tray.

2. Liquid distributor according to Claim 1,
characterised in that the inlet sleeves (1) exhibit at least one lower, smaller lateral
hole, and at least one higher, larger lateral hole.
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whi ch systemis connected to at | east one outer feed
10devi ce (23), and contains a weir (25), installed

out si de the tubed area, with openings (26) at the
bottom and a plurality of inlet sleeves (1), wherein
one_i.nlet.sleeve (1) .is,.assigned at the top to each of
3t ﬂéqqlglgggnqu#rtaﬁgor Té t? ?fbaémg‘mdl e, the inlet sleeves

( I9gharacteriSed irbthatthednist sjeeviscbxhibit at ast arel Ibigral abtchilendugh
and .t he sai d sl eeves haye at |east. one.|ate and
orihiet i el EeRErra e SharrER st 8 bl trihe bl

and are open at the bottom facing each assigned tube

in.the tube, bundl e. an a second liquid
4 iqé?‘i"g 6’[’# 8#’&&?@@?&2‘“’]} i s arranged above the
f i ¢isdrattegjaed inthat wire-sh@pddiflow nids \ased providéd ireibe notahks ofithe inlet

systemis connected tq at |east ot her..out e .
STSB! PR S5 b8 e 5% R BB B i bR e
di sléeviegut i on tray (15), wherein the |ower

di stribution tray (15) contains a plurality of

openi ngs (17) which are arranged flush above the

5. niLigdid slistibutar agtording tb ione bf pregeding Claihs Mho#j on 25

t 6, 20 d hi bi t. | ' ,
S ofherReterioaf i AT detro g 0By BT PHE (B iR gh e e
whsle@ies (1 hef thigjosver tiuid distributiomsystery. (12) i s connect ed
to the feed device (27) for liquid, and contains a

plurality of overflow weirs (14) or plate holes (29)
6f r biquid wiistributérizecoidingitd one ofpieeeding Gladmmbdrtgs, i nt o t he

| ower djstribution.tra 5 and 30 er gi ach of
¢ nehasatterishil T & < Ghobdiabie b el SERAET T ot
openings in the lower distribution tray. 2. Liquid
di str.ib r . according tg.Claiml, characterised in

%t h ﬂu'f‘#gst"i' t%rtacg?rgg\gggc?ﬁ'ﬁn %xhi bit at |east one |ower,
sneharacterised imthat ¥e individualpattsatanlbegduggeddn.hi gher ,
| arger |ateral hole. 10 3. Liquid distributor

according to Claim1l, characterised in that the inlet
8s| Eiquiddistritiutdr dccatdirgeta ©he @f preicadiag &laimetidh 7t hr ough

which 1iauid.i | | _.

1O b i Aol o | AT BB B 12 o

acthersgécomnd Nquidlietribution system exhibit a serrated shape (13) on its upper
edge or lower edge, or both.

9. Liquid distributor according to one of preceding Claims 1 to 8,
characterised in that the lower distribution tray is provided with overflow weirs or
plate holes, each of which exhibit three outlets offset by 120 degrees, which outlets
are each assigned flush to an inlet sleeve.

10. Liquid distributor according to one of preceding Claims 1 to 9,
characterised in that the lower distribution tray is provided with discharge flow
aids at its openings.

11. Liquid distributor according to Claim 1,
characterised in that the inlet sleeves are positively connected to the tubesheet
and the tubes.



characterised in that wire-shaped flow aids are
1provided in the notches of the inlet sleeves, down
whi ch such aids the liquid is able to run on the
inside of the inlet sleeves. io 5. Liquid distributor

cor.di,ng..t o on f i n .ai . ,
"riaad pRfebfy $eforBinglO BRES Berdl Eirds 43¢ i but on
sycharacteiiSed iretias thennlehsdeevesadre ralled inte the( tibe ehds.he
| ower liquid distribution system 6. Liquid
di stributor according to one of preceding Clains 1 to
5, 15 characterised in that it is disnmountable and of
nmodul ar structure. 7. Liquid distributor according to
Claim6, characterised in that the individual parts
can be plugged in. 20 8. Liquid distributor according
to one of preceding Clains 1 to 7, characterised in
that the overflow weirs (14) of the upper distribution
tray (12) of the second liquid distribution system
exhibit a serrated shape (13) on its upper edge or
| ower edge, or both. 25 9. Liquid distributor
according to one of preceding Clains 1 to 8,
characterised in that the |lower distribution tray is
provided with overflow weirs or plate holes, each of
whi ch exhibit three outlets offset by 120 degrees,
which outlets are each assigned flush to an inlet
sl eeve. 30 10. Liquid distributor according to one of
preceding Clains 1 to 9, characterised in that the
| ower distribution tray is provided with discharge
flow aids at its openings. 11. Liquid distributor
according to Caim1, 35 characterised in that the
inlet sleeves are positively connected to the
t ubesheet and the tubes. 12. Liquid distributor
according to one of preceding Clains 1 or 2,
characterised in that the inlet sleeves are rolled
into the tube ends.



