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WD 2004/ 057229 PCT/ EP2003/ 051075 - 1 METHOD FOR
REDUCI NG VI BRATIONS IN A CONDUI T FIELD OF THE

wo DERTT2N The i nvention relates to a net hod fPCT/EP2003/051075

reducing vibrations in a conduit by neans of a

vi bration-reducing insert. 5 The invention further
relates to a conduit conprising a vibration-reducing
insert. BACKGROUND OF THE | NVENTI ON Vi brati ons,
especially |l arge, sudden and/or irregular vibrations,
in conduits through which a gas-liquid 10 m xture
flows can cause significant problens, leading to | ost
production, unpl anned maintenance and potenti a

envi ronmental and safety hazards. In particul ar,

Vi br at | i ' f 0 in gas
treati %gﬂ%qnaﬁpﬁée%%duﬁg %oﬁ%n?@& )IL%] %i pe |Utr.'1[25 for
transporting liquified natural gas (LNG containing a
oas0 bgurk MwyEwrexare a serious problem  These
vibrations, typically arising due to an unstable flow
regi ?%Vetnﬁéxga%%aitéﬁi ¥ @ Q?B?%‘fifﬁrt heYéfFi cal  feed
sifplkyosonduiat cofidiint bhendworsi 26rd alibpepsiri-reducamy 20
cause damage to line supports and fatigue in piping
joints. It is therefore desirable to have a nethod to
supihessnomtrienoierthicbr agliadies ta & confAdil tcompspainial |y
Ln ;a.vertical. i gednguppl y conduit or in a horizontal

conduit, especi al \}/ i f such a conduit is in a gas 25
BAGHAROHND (M FHEQENVENTAEN | NG plant or is part of a

pi peliibRgrf&s,t Bepddianspord ald, 0Buddenl b/ detiedguf of
suppressi ng, or rgdum ng Vi k}Laéi. 0{715 in a,.con uit are
KHONVGF IPRSt he &PRAUHYFedE” J4s°F it 19GGe tHE© use of
hiping @RbEs icahsch:d rggulbianhicopraddrpeni gpding to

lost production, unplanned maintenance and potential

environmental and safety hazards.

In particular, vibrations in vertical feed supply
conduits in gas treating plants or in horizontal
pipelines for transporting liquified natural gas (LNG)
containing a gas-liguid mixture are a serious problem.
These vibrations, typically arising due to an unstable
flow regime in the gas-liquid mixture in the vertical
feed supply conduit or in the horizontal pipeline, can
cause damage to line supports and fatigue in piping‘
joints. It is therefore desirable to have a method to
suppress or remove vibrations in a conduit, especially in
a vertical feed supply conduit or in a horizontal
conduit, especially if such a conduit is in a gas
treating plant or in an LNG plant or is part of a
pipeline for the transportation of LNG.

Methods for suppressing or reducing vibrations in a
conduit are known in the art. These methods include the

use of lining materials having vibration-dampening
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or the use of external or internal neans to reduce or

WG aEpoERe9 vi brations. In US 4,045,057, a Vi bred1/8p2003/051075

barrier/structural connector adapted to be interposed

in a conduit to prevent transm ssion of 5 vibrations

al ong the conduit is described. The vibration barrier
“device described in US 4,045, 057 has vibration

danpi ng bodi es conposed of naterial having vibration

danpi ng characteristics conparable to those of

asbestos- filled rubber.2 20 A di sadvantage of the

vi bration barrier device described in US 4,045,057 is
cHahattéhestise &f thiebtsd i exdarMANbRYiMERirak] ahdariss

expensi ve and cunberso . In _addjti reducti on of
R OGRS g SRR T T e e

virRp 06 Warrlbr X taveraiowohoeeichra adepiatd el pesi npl e

s QL DSXRSIS! ¥ IRt o, ochechias v brat ape i n @

, especi vert supply
vidordapts alonguigke \m:ncmlta igadesdnjiped . Wixtvdbeatiaws.

J]ﬁegeaa&%eaaggéﬂbga 10 ddhe, hay ek egs daes at POt

tantially reduce the available flow space. 20
dagNmBRYC G STREMNENTT M t& TRt Hed irer viRIGEE PRg

ARt B4 By Bs1GiQiRdUbhpara@3 Peed Alhbye ot Blsbesebs{ eed
suppl'y conduit, through which a gas-liquid m xture-
F3}1GRs TUPRRF condui t having a certain wetted surface

ar eadi sddwiicabe et had tie-anebh echrsiet aterizb area of at

akSaSLRE (81 40R GO900L (Lls ERLALGegeAl s, 2

p%eferab at , hore preferably at
damngmaumslbyiqareepemw ehe oupdustroveén at | east

2R 9 ﬁgﬁdﬁge%&é i Lhe alvAiASETL s RETALLERGN
R I NVENTIT ON 30 Re erence hereln to
wird &y &t ifonkd icant BLem st PEHE -whi ch

We have now found a relatively simple and inexpensive
method to reduce vibrations in a conduit, especially in a
vertical feed supply conduit, through which a gas-liquid
mixture flows. The method according to the invention does
not substantially reduce the available flow space.
SUMMARY OF THE INVENTION

A method for reducing vibrations in a conduit,
especially a vertical feed supply conduit, through which
a gas-liguid mixture flows, the conduit having a certain
wetted surface area, in which method the wetted surface
area of at least part of the conduit is enlarged at least
2 times, preferably at least 6 times, more preferably at
least 12 times by providing the conduit over at least
part of its length with an insert.

DETAILED DESCRIPTION OF THE INVENTION

Reference herein to vibrations is to vibrations which
can cause damage to the conduit, and/or to the conduit

supports and/or to piping joints. Especially large,
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irregular vibrations are intended, especially in
hori zontal or vertical directions. The phrase
"reduci ng" as used herein refers to suppressing,
either partly or to a large extent, or 5 renoving
al together. Reference herein to the wetted surface
area of the vertical feed supply conduit is to the
surface area inside th§:§gnduit that is in contact
with the gas-liquid mxture flow ng through the

é? @nggnd/&} EPE%&%?%@”& tl@ngigfé Qﬁ?é&é@@hredUCing

evi ce, sur ace area equals ) e surface
%ﬁp@&l@ilx h@ heperonial | or gfertheal chdarticnsd i s

t hergf ofre-akle sdifd-arg” L0k e eihi Rd&IraWebh the
l ength and internal diameter of the conduit. In the

TRAPREES tRE oA FRRF PGTHRE Ihfent i bif9et ettt 88 surface
ﬁﬁ@ﬁlﬁé Altogelhet . cast part of the conduit is enlarged
vi di ng. t he, er at | east of its
BRI B TS E e P P EHER S PRE s Thethe
witacgentsd efipphe cmatlnsd issuofdce saréa:eofarab | east

asn;de%? gc%nﬁas?@%hat' §same %ﬁ%%ﬁty %égthgg%l gg;eig@bd y

, nore r era
nixtege R?edvemenclgrmmethet@r@het eninatyemdrsense of e

Mﬂga%qoﬁ%éo%{a@ner@eamé ta,d herdid ference 4R-elied

surface area of "the condU|t conprising a vibration-
el serhgcelaregect dingt iveet yathe wetttedodiftacanraria of

the-genduite Wukhatl atrBe dNSekllimber wSth takl ené’&}e

nmet hod according to the invention is__applie
Wg?HPEﬁFn?%éﬁaggb ffc6ﬂ%dFF§“%heﬁ%ﬁﬁh?ﬁg gM/ rates

8écdhengase |dnguialverivibay etrar @ctped Gu2batd rea of at
prefeably, petueen £i2 80%nAT8LE &% BELSRGY Ehe TOr €
conduit over at least part of its length with a
vibration-reducing insert. The enlargement of the wetted
surface area of at least part of the conduit is at least
2 times, preferably at least 6 times, more preferably at
least 12 times. Reference herein to the enlargement of
the wetted surface area is to the difference in wetted
surface area of the condult comprising a vibration-
reducing device relative to the wetted surface area of
the conduit without the insert.

Suitably, the method according to the invention is
applied in vertical feed supply conduits wherein the flow
rates of the gas-liquid mixture are up to 25 m/s,
preferably between 0.2 and 7 metres per second, more
preferably between 0.5 and 5 m/s, most preferably between
1 and 3 m/s. At the preferred flow rates, the level of
vibrations in the conduit, especially in a vertical feed
supply conduit, are generally higher than what is

considered as an acceptable level.
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preferably between 0.5 and 5 n’'s, nost preferably
between 30 1 and 3 mls. At the preferred flow rates,
wo b@4losreed of vibrations in the conduit, espeRCHEP2003/051075
a vertical feed supply conduit, are generally higher
than what is considered as an acceptable |level. WO
2004/ 057229 PCT/ EP2003/ 051075 4 The suitable | ength
of the vibration-reducing insert used depends inter
alia on the |level of vibrations, the Iength and
internal diameter of the conduit, the flow rate of
the gas-liquid m xture_apd on the type of insert 5
used. Preferably, in the nethod according to the

. . ; Y rati anor educi na. |
at TRoRSEE LTI 6F Fio TeRaeh br e abaduEEe mor e
upeéfdapablly ver atid emstheonkeveduet tvidfrathend.efeh of
duj heg i - th
1 \I\E%I:he%%g Fﬁ{errﬁ‘tlo %Le’tegc & 't{l‘l%eEBncﬁf&tte,ngﬁe OpA&w e

ength of the conduit. The amount of gas in
rehe efashki gre o ighkd uHedure mMduencERe teeotk urteste of

w$blr adignsagnd thechevrhnod addeavhdrat kpas in the
conduit, especially in a vertica

_ | _ |y \ f eed sqg%%y
ingAi Tty pr RarEyOn T YaERd i igrat XETf s Wirer ei n
1tbet 0% frhaet icinths heigseest Ghk asokif,whége t he | evel
of _vilkrations is.beyond an acceptabl e .l - gas
pFFﬁE?%&H Pge%%ﬁ%éggé%(ﬁ§ ?ﬁ%ﬁ%bg%tﬁ“%éfgéﬁ%éﬁéﬁgF gas
dohdtbie. gasnbsiguitthem xdanteexPrrafsepadt yhet Whohet hod
accordj 0 .Lnvention is used in gas-liquid

,1ﬁ3§?ﬁﬁ%2qﬁg %é%q?lgés fractions between 0.5 and 10 wt %
mor Bhe pmobiet abi wabeinddy Jeamd BidtvhxEcause t he

i18Melnofs tUEbEati 9B cd SHivabLitildAst hesankl xéwess I n a
preferred method, the varatlonnredUCJn%rlnsert i's
Y VEPEHEANAL 11 Heed 60rAtite afitRETd 20FY &R &r VEERH “Feed

égidSHﬁfﬁB& conduit.. T¥pecdavel iofgasi-bi@iidoms xtsres
Jgggggg égg gas fraction is between 0.1 and 15 wt%, the
level of vibrations is beyond an acceptable level. The
gas fraction is expressed as the weigth percentage of gas
in the gas-liquid mixture. Preferably, the method
according to the invention is used in gas-liquid mixtures
with gas fractions between 0.5 and 10 wt%, more
preferably between 1 and 5 wt%, because the level of
vibrations is higher in these mixtures.

In a preferred method, the vibration-reducing insert
is positioned at the downstream end of a vertical feed
supply conduit. The level of vibrations is typically
higher at the downstream end at the top of the vertical
feed supply conduit conduit than at the upstream end at
the bottom of the conduit. Reference herein to the term
downstream is to the part of the conduit towards which
the gas-liquid mixture flows. The method according to the
invention can suitably be applied in a vertical feed
supply conduit in a gas treating plant, the gas treating

plant comprising a regenerator. In a gas treating plant,
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hi gher at the downstreamend at the top of the
vertical feed supply conduit conduit than at the

waopmtosgare end at  the bottom of the conduit. RedBPERWOE051075

herein to the term downstreamis to the part of the
conduit towards which 30 the gas-liquid mxture fl ows.
The nmet hod according to the invention can suitably be
applied in a vertical feed supply conduit in a gas
treating plant, the gas treating plant conprising a

regenerator. In a gas treating plant, W 2004/057229
PCT/ EP2003/ 051075 5 wvihrations can occur especially

in a vertical feed supply conduit, conprising a
‘gﬁ§-$i uid_m xture mhL%ﬁ deboucges -iQF% an inI%ﬁ of
PRE2F b gEh &P 8L ST ITREPHE NG B Sor'GF hy 1o teEReSIPPLY
dandent | crompansiredaceasHe quiBretitoms, | whildhi sehvardhesal
hebCE SHAR! Y GONANLLen b UL AR1L UL IR 0B S EMIGNS
insert 1s an el ongat d"-"devi ce which can be pl aced and
ihenbbi¢ntded casitgguchethee gabindticandinnirds devieeml
+er eases, hRayetted surface area of the conduit by
provi ding additional inner wal] 10 surface_area

wi t RoBitlisbaet BR3Py FiGdragithetat e svarsaliide for
<|iévQ.We \E‘:ﬂﬁi‘rﬁeg/bl ve tohacéd feﬁdf %?Mbk?meaea Sinsri?gge@@ by
ess .t han () re rerera €SS a nor e
e abis) W?‘égg rg)elYéHQS@%C &P 8%/ erce wﬁé{]eeﬁpr? utrg%f%e ar ea
el babtiee frondiiltowyl sréwviding addie iwng hiintelfewgbhdui t
15 t hrough which .th =J.1_quj . X & a eely
e AR LA
aetiledle abwofdpng Rrefeneblivnibatfxne Eapv coimgr ii8e an

Asaeuhl »g{ OfessPLREELS 50T ASGE BRPEL AH1SE 146 WHES 06,

square structures or honeyconb structures or an
BeEe PIEGHIP 1 betfattedropen RRESEMRRSI PEERES I FhRed
atongvhheasamecaxtiow b € ekt bead wieBnsluie cbheuiwbes
or rectangul ar or square structures are}g%&gged al ong

BRRRMAR WatChtrg . 935 A IHOT it can freel

Vibration-reducing inserts suitable for the method
according to the invention can comprise an assembly of
plates or rectangular structures or square structures or
honeycomb structures or an assembly of elongated open-
ended tubes aligned along the same axis. In a vertical
conduit, the tubes or rectangular or square structures
are aligned along a vertical axis. In a horizontal
conuit, the tubes or rectangular or sqguare structures are
aligned along a horizontal axis. An insert comprising an
assembly of elongated open-ended tubes aligned along the
vertical axis is preferred. It is believed that due to
the interstitial spaces between the open-ended tubes, a
lower increase in wetted perimeter is sufficient since
indepéndent channels are established. The diameter of
these tubes may be the same or different. Preferably, the
diameter of the tubes is the same. Another preferred
insert is an insert comprising an assembly of elongated

open-ended rectangular or square structures, since these
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conuit, the tubes or rectangular or square structures
are aligned along a horizontal axis. An insert

w@eopszeng an 25 assenbly of el ongated open- ePdBEP2003/051075

tubes aligned along the vertical axis is preferred.
It is believed that due to the interstitial spaces
bet ween t he open-ended tubes, a |ower increase in
wetted perineter is sufficient since independent
channel s are established. The diameter of 30 these
tubes may be the sane or different. Preferably, the
di aneter of the tubes i§(§he same. Anot her preferred
insert is an insert conprising an assenbly of

p d gul ar uar.e
SRR SOPBIRS SR 81U mhe
ﬁagtﬁE§@&ﬁ33P@5§Qﬁﬁie GterﬁurangLnzﬂheoassﬁmh%yemsYrakﬂlJres
R RS Sinel 91@@9'&1:039&10%%%9%% Bt OFf HG4Yabéent
structures in the assenbly may al have the sane
WHHPhP PIRAFGEPRDNS or may be of dlfferent wi dt h

propar&i@ns to5erllrhr%éd€lﬁe tR ek A Geatbea MRt bedasurface
area of at | east part of the conduit at |east. 2

tsardsPapr &feFanISPEHLT | Badf28t t1 HelesSt R STEEPB %1% he

Haanetetingds,t hite canddi 6 the thenadieanmef etheofohbeit

nded .t ubes .i.s SUItab tween 20..1.and 4:1,
pregera. metgétﬁgéﬁmﬁgpﬁp ggg Eﬁ%?fols ?%§H§Pg¥erably
kbm:tmeenZ(lﬂ bndndl: 10 ptefgimplivehgtiecof 18 he anduBes, may be
M&ge DL 19' ££@Je%rat 6P:[ eaf ar aply. Thaelerlg%%e @fe the

I'S t e sane. U|ta l'y, the ratio of” the Iength
bashmay (Rredheos e OFeAGTIFIENt t tRESEaRARIY, ithe |
1&agh 3&Sundrabses al ¥natsdastuilisbly}Scddhe b h@ﬂ
according to the invention can be %pelled in an

Endareth modgh WHSShte Y PPgt PImRe R EEWES  The

Jgetihedti s: sa,spesfaialmysuttmlse for. a conduit through

ui d $Y f OWs_i.n as freati
plaﬁgﬁ & 9? ﬁg?%éﬂ' 5 sty ?Qﬂﬁo appF?p 4 hose
tonchyl tsnadfit through Wthh a gas-liquid mlxture flows
The method is especially suitable for a conduit through
which a gas-liquid system flows in gas treating plants.
The method is also suitable to apply in those conduits of
an LNG plant through which a gas-liquid system flows. In
a typical ILNG plant, a system comprising natural gas is
led to a pre-cooling untit prior to being liquified. The
term “natural gas” is applied to gas produced from
underground accumulations of widely varying compositiocn.
BApart from hydrocarbons, natural gas generally includes
nitrogen, carbon dioxide and sometimes a small proportion
of hydrogen sulphide. The principal hydrocarbon is
methane, the lightest and lowest boiling member of the
paraffin series of hydrocarbons. Other constituents are
ethane, propane, butane, pentane, hexane, heptane, etc.
Especially in the pre-cooling section of an LNG plant,
gas-liquid systems can be present, since part of the

natural gas will be liquified but part will be still in
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20 an LNG pl ant through which a gas-liquid system
flows. In a typical LNG plant, a system conpri sing

being liquified. The term"natural gas" is applied to
gas produced from underground accunul ati ons of w dely
varyi ng conposition. 25 Apart from hydrocarbons,
natural gas generally includes nitrogen, carbon

di oxi de and sonetines a snmall proportion of hydrogen
sul phi de. The princi pal hydrocarbon is nethane, the
i ghtest and | owest boiling nenber of the paraffin
series of hydrocarbons. Qther constituents are 30

et hane, propane, butane, pentane, hexane, heptane,

etc. Especially in the pre-cooling section of an LNG

81200 RS0 €S YST RID 162PL DG egggﬂtngpglnnge art

natural gas w | 1 qui be
& ilNG PR 2094#%?22@%#5@20%@@510@@ is <7’0016|¢b

GASRABEr PNASE. o WRitGaLA Y10 I8 tHe R eccopld Mg Yyt of
an L plant, the system conprising natural gas is

Ryotesd %Q) “CefrPerft UFes of between 10 Cto -70 C
pr eﬁaéabﬂnyenthehmaser‘fursﬂeﬁxteaaté@ tG. aSvdhgidanveséd on i s

further rgulact d tosalnvert\r tfoeed UE’J?' y. condui t
LHRIY §PW TPBRES6H- F TR RE T HSSFES TRESTEI t i cal
feed?hsupeprtt;pce@nﬂenct sappby dionduto dadeerdivwerio dhe

%Fe%%ﬁggﬁé%h%hggelnt%eghé @e%t:i 9;11 ?Sél .aasl'l—iqugufc?nt act

uid contact columm conprises a 10
gt astt P@%umna rfhau;iarf —dlghit cenbaet feodymp dasprises a

E&@foem@{y,atﬂigug@%&%{%m $ kocatigdeat the upper
of the col um, %Id outlet is |located at the

bot tPéﬁF%ﬁ%bldT the ‘?@61 8%1 dst heeakert pEAThS 8BS uppl v
SRNAHH theXéEnes, umwldhyld Q;u&metfmdo'bat@a .atlBhe

Typi cal | ration | ey are er at the

e e St R e T
mﬁmdﬂit extends upwardly to the feed inlet.

Typlcally, vibration levels are higher at the
downstream end of the vertical feed supply conduit, which
is located towards the feed inlet. It is therefore
preferred that the insert is placed at the downstream end
in the upper part of the vertical feed supply conduit,
that is to say towards or close to the position where the
vertical feed supply conduit debouches into the feed
inlet of the gas-ligquid column.

Typically, the internal diameter of the vertical feed
supply conduit is between 27 (5.08 cm) and 507 (127 cm),
or between 4”7 (10.16 cm) and 407(101.6 cm), or between 5”
(12.7 cm) and 35” (88.9 cm).

The length of the vertical feed supply conduit is
typically between 5 and 40 m, preferably between 10 and
30 m.

Examples of a gas—-liquid contact column include a
distillation column or a regenerator tower used in a gas

treating process.

led to a pre-cooling untit prPGI/EP®03/051075
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we@pa4/051224 he upper part of the verti cal

is located towards the feed inlet. It is therefore
preferred that the insert is placed at the downstream

conduit, 20 that is to say towards or close to the
posi tion where the vertical feed supply conduit
debouches into the feed inlet of the gas-liquid
colum. Typically, the internal dianmeter of the
vertical feed supply conduit is between 2" (5.08 cm
and 50" (127 cm), 25 or between 4" (10.16 cm and
40" (101.6 cm, or betweery 5" (12.7 cm and 35" (88.9
cm). The length of the vertical feed supply conduit is
typkgall f r Y. ween 10
an dISS%) ?qu%%é%%ngf %%és),g g ?Qé csg%t%gct col um
¢qmﬂraaen§1fqausn$tan§ﬁ|®¢pdmﬂ QﬁﬁeQHS @Omegunﬂ§rato¢thezmer
ubNedh %dstfse%'éhggt@ra90§§§orb\é@ 20044 087229,

CT/ EP2003/ 051075 - 8 In a typical gas treating
h0CEsE LW Fast_t r@EnT LA LE sFORY AC6pCi isthac &1 @wliddi ¢
@a%@uﬁb Cﬁmoeum@l;sc cafompbdi}afs oY ASERMLS gEOERMINdS i S Sent

to _an Q sgg 5 Qﬁ t he absorber tomg t he ¢
WREERT s TEnt- ATt C\%Pt*he 5‘“1 FRUTY 5 2o an Pbl‘?fﬁe
@etiignel tynpopntsigy aophesigaseolisentcompouitgsicdhe

[ ne solution, optionally
£&ﬂ%??8%93ngﬁeﬁgbﬂﬂ%%998 vg%t The phyS|caI sol vent
i's Bhef eresbprspidisrahty cPmerabsoribsrrprlef evablas
&CHI}%V bses dhkennals Sughy A8ionllr tét%é%t%ec? Jaagking,

.g. a random of structured packing. he pressure in
?kr% PZBS B Forint 60 raISe TR doweE| i H-"leéﬁtl‘(i\?]tyn highi cal

@p&]{ &Efbgclgapro%?iélfﬁﬁg @ﬁ:eb&dﬁr\ggegf Z&t&i_%ﬁnli(? Snar a, t
rerera bet we an ar e enpera ure in
DS e o M A BRLY B vegh AL GBRyY Bts-

temperature in the absorber tower 1is relatlvely low,
typically between 30 and 90 °C, preferably between 40 and
80 °C. The absorber tower has a gas outlet at the top

through which cleaned gas, i.e. the gas from which the

acidic or other gaseous compounds have been absorbed,
leaves the tower.

The gas-liquid mixture in the absorber tower
comprising the absorbed gaseous acidic compounds or other
gaseous compounds is referred to as fat solvent. This fat
solvent is removed from the absorber tower at the lower
end of the absorber tower. Typically, the fat solvent is
sent to a flash vessel. The flash vessel has a lower
operating pressure than the absorber tower, typically
between 2.5 and 15 bara, preferably between 4 to 10 bara.

The fat solvent leaving the flash vessel is then led
through a substantially horizontal conduit, via a heat
exchanger to an absorber level control valve. From this
valve, a horizontal conduit comprising the fat solvent 1is

connected to a vertical feed supply conduit.

feed sSPEPER2003/051075
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15 typically between 30 and 90 C, preferably between
40 and 80 C. The absorber tower has a gas outlet at

W b@4057229 t hr ough whi ch cl eaned gas, i.e. the PEFEPI003051075

whi ch the acidic or other gaseous conpounds have been
absorbed, |eaves the tower. 20 The gas-liquid m xture
in the absorber tower conprising the absorbed gaseous
aci di ¢ conpounds or other gaseous compounds is
referred to as fat solvent. This fat solvent is
renoved fromthe absorber tower at the |ower end of
the absorber tower. Typically, the fat solvent is 25

sent to a flash vessel. The flash vessel has a | ower
operatin ressure than the absorber tower, typically
bot GRET S taCahorE B SPATE aBEs MR ieehta T 10

feedainldte offat swjenenttéredavivag. tive the asdyenessedri s t hen

t hr ougk: i all ri A i via a
1ol P a0 SHIHBRL UeolpicoRpOLAs TR e Ll Ve
Froppive wakvesnayeRortg dheafobtmduis tesisperatery the
TRt r89LNEA ol Sto@NAESt £dal00 & Y t L el nfieedusipl y
condui't. WO 2004/ 057229 PCT/ EP2003/ 051075 9 The
Rt £ Eapd figdat suldis g ttfdet Hep'Grehed athitset B Feed
ifd ebgefemtbegenaiabng tamer oft nthehgas egerel ageid

tower, .the acidic d ot.her seous conpounds, fromthe
% e§o??/2]rﬁca§?‘g Efte%gﬁe}ﬁlogcﬁal ?ﬁet eolr\%%’{’%pﬁas%or tower.
regenee at i dSodtiety, egeysreatoed tapioenhaks dedasiaw | et
a_|jqui tl f eed.i.nl let is
?%E%@gdg%sgfhgg?%%ﬂ%f%O¥%§'Fégéﬁ%eggggtgﬁaggg%nd vents
wfdferhblyapmpTheed iigheonalgushel 4ss tiragat®d 2at t he

battiam of 4 he Legenetat of RWeEd plkeny! hed i qui d
outl et, regenerated solvent is led via a 10 conduit to
PIRSSABS ot HENSt 59RPNCTRREL (et AT et bRty 1oWeF &bl y

CRIIALS BSed JHiBENBESssTHED &S Peb@ysn O add PakkihngThe. g.
a random or, structured packin

. The . ,
temperature in the redgenerator to%er {g relatively high,

typically between 100 and 140 °C.

In the vertical feed supply conduit, an unstable flow
regime with formation of gas locks from the fat solvent
can occur. The valve reduces, but does not fully prevent,
the formation of these gas locks.

Typically, the flow rates of the fat solvent in the
vertical feed supply conduit are kept below 25 m/s,
suitably between 0.2 and 7 metres per second, preferably
between 0.5 and 5 m/s, more preferably between 1 and 3
m/s.

Due tc the unstable flow regime, the vertical feed
supply conduit vibrates. The extent of vibration of the
vertical feed supply conduit is such, that damage to
conduit supports and fatigue in piping joints can occur.

Typically, the vibrations occur in fat solvents with
a gas content of up to 10 % gas, suitably between about 1
and 9% gas, preferably between 2 and 8% gas, calculated

as weight of the gas relative to the weight of the fat
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pressure in the regenerator tower is relatively |ow
Wi th typical operating pressures of between 2 and 4

wh200a/0578ke 15 tenperature in the regenerator POWEP200%051075

relatively high, typically between 100 and 140 C. In
the vertical feed supply conduit, an unstable flow
reginme with formation of gas |ocks fromthe fat

sol vent can occur. The val ve reduces, but does not
fully prevent, 20 the formation of these gas | ocks.
Typically, the flowrates of the fat solvent in the
vertical feed supply cgng it are kept below 25 nis,
suitably between 0.2 and # netres per second,

B0 R0 0 R A0 0 o e SOt eraby
argigiShe, ptafergely itcabedredd 5 sup -y 3eoblthuitibyabiatses.

ahe extenf n@te Vidation of the wvertical feed supply
condur t i's such, that damage to conduit supports and

f at Pgeessiplei po g ieei tr SheaRr i@l Of SUIPFRSTeRal ¥y 2 t he
Ydrabi 0RshdRgEUredpach @il s @l ventican Ehea &@asycont ent
of up to 10 % gas, suitably between about 1 and 9%
eprsiuipr fRHELPY tetRERn e FRECEHRgasVeLd°8hFated as
%%ng%?gtotfhd hepgasendebatine veotide wenglit,of the fat WO
. 229 PCT/ EP2003/ 051075 - 10 . solvent. |n fat
SHRARTL R FTE GHE Sol ot AP bt ieen Y SRat
Pprafsedabhiadee bieen sl sblamidn2 i 5%hathpuvt bratthenvalver e
I re. P [ L t
R D R e T
BpEcnanty aadveith casreeedos apptiructepdnc, SR be

égpé}ﬂ\é@l%hﬁ) hsprdernkevalytaopt rale véal veniattebhe upper
end of the vertical conduit, especially i he case

PR W EPRHR aPecth s WBPPYE SSnbkT tvRLVA! d%gg%\?gtﬁi’age of

thi SLcsgtHtdORKES At cput tdedgcbheuitali¥ebetween 5 and

.40 m, preferably between 10 and 30 m.

Another possible solution to the problem of vibration
of the vertical feed supply conduit would be toc put a
restriction orifice at the regenerator inlet. This has
been tried in vertical feed supply conduit where
unacceptable vibrations were experienced. A serious
disadvantage of this solution is that although the
vibrations in the vertical feed supply conduit were
reduced, a high velocity stream developed just up front
of the regenerator inlet. This high velocity stream
caused serious damage to the inlet device. The method of
using a vibration-reducing insert according to the
present invention offers a solution to the vibration
problem without damaging the inlet.
EXAMPLE 1 (comparative)

In a vertical feed supply conduit in a gas treating
plant as described above with an unacceptable level of
vibrations, a restriction orifice was placed at the

regenerator inlet. Although the vibrations in the
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10 up at higher elevations is cunbersome wth respect
to maintenance and with respect to construction and

wGaappos229 especially in view of the | ength of P€TIEP2003/051075

vertical feed .supply conduit and the weight of the
val ve. Typically, the Iength of this vertical feed
conduit is between 5 and 15 40 m preferably between
10 and 30 m Anot her possible solution to the problem
of vibration of the vertical feed supply conduit
woul d be to put a restriction orifice at the
regenerator inlet. This has been tried in vertica
feed supply conduit where 20 unacceptable vi brations
p e I di n hi s
A R R L
laretliscad Higbdvelgpity étﬁﬂﬁm ﬂGVE#QPedrE@%@emh-faO¢ﬂgyf
el %bga(el%%%amﬁeecve&apg%ﬂguwemlft?ogérégm thgsea
regenerator inlet. This hi vel ocity stream 25 caused
%%ﬁ%qgﬁsd%ﬁﬂﬁﬁgéot?bﬁI%élFﬁl%ﬁVlE%V|ce The met hod of
MM EAL VidYcak b Ofy redusd rhgmeﬁsecsrt) accor ding to the

present 1 nvention offers solu to the vi bratlon
proffeh ot e e 7t i apSaee

écomar af |a/er)1b§3§)t:ldm aeuemingcabvimdzasup;cﬂqedcendm tin
gstre ant. as d scrlb 0 wi.t.h
Iﬁ"goccep?a 1 Tﬂ%evﬂfratﬁon rebc'e nseq’lggrég?pﬁlgtego
assdricde wasslphgeeed @petlh@ndadegeb@fr aftoe Fadiet cfAthdough
Lhes il atd 08 1) N4 heoVO.2004/ 057229 PEIL RRRQQ3/ 051075

vertical feed p%) % conduit cane down to
a@%feameabr@a Waévéllllsargé’dh / gh Siersci thpretieniadetBe oped

EYsduidp chkOnfowf o tie kegeneiapeividhetelSThiss ihi ghe
vel oci ty stream caused serious danage to_t i nl et

AR e tiKe SERUPLE PYtalloldidNg Y3° (K SFﬂvfe%ﬁ%s I'n
theewvertical feed supply conduit described in
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exanple 1, a vibration reducing device was placed and
i mobi | i zed. The vi bration-reduci ng device conpri sed

wamosasrenbl y of el ongated open-ended tubes. TPET/ER1003051075

of the 10 tubes to the ratio of the conduit was 8:1.
The wetted surface area was enlarged 7.5 tines.

Vi brations of the conduit cane down to the sane
acceptable levels as in the conparative exanple, but
no damage was caused to the inlet device. WO

2004/ 057229 PCT/ EP2003/051075 - 12 CL Al MS 1. A
met hod for reducing vibrations in a conduit through
which a gas-liquid m xtute ¥l ows, the conduit havi ng a
certain wetted surface area, in which nethod the

wetted surface area o£ at |egst part of the conduit
is enlarged 5 at |ea , preferably at | east 6

tinmes, nore preferably at |least 12 tines,

row gg c{ﬁgr%&%wlkg &\gef;it%n%w qast pal rqgutaf tMéu h

en t an Tnsert acco ai m
ﬂhlq]t\mgr@atfh'ltlhél@ oridklare | Slowg, vighe maﬁumé@vsap)m y

Conduit e kQ o3 sufe Rt heds a%ommg me@h&d &Y %e@fecg
erein the insert extends over at least a fifth of

s AcenyteR OF BheleasbnBuTt CIpFRt s1PRARYE ovePRaRrI¥hst
%qefaggri h e st hﬁreﬂe&afgm £af 1&51? csomﬁjmést,lS n{\)l\.}]reA met hgd
accor to_any, one o me_1 t rejn the
SEae PP LY A2 AEOHF i saresy ob P ifed i HRShE T ur o
beehetweesst0 p2randf 4tel engiheferlalny ibe¢mwen 0.5 and

5 1H Sice I & RLELEEANLY CDELIGEN doANY 310 ey A

according to any I"al s erein the
gaseftigel i tred subrt¥vsend®itl. and 15 wt % preferably 20

gs%t ﬁ@etf?oé 28 dOr MY e 1PEEfEr dhbyehetipgen 1 and
insgert %xtends over at least a fifth of the length of the

conduit, preferably over at least one fourth of the
length of the conduit.

4. A method according to any one of claims 1 to 3,
wherein the superficial flow velocity of the gas-liguid
mixture is between 0.2 and 7 m/s, preferably between 0.5
and 5 m/s, more preferably between 1 and 3 m/s.

5. A method according to any of claims 1 to 4, wherein
the gas fraction is between 0.1 and 15 wt%, preferably
between 0.5 and 10 wt%, more preferably between 1 and 5
wt%.

6. A method according to any of claims 1 to 5, wherein
the insert is a device comprising an assembly of
elongated open-ended tubes.

7. A method according to claim 6, wherein the ratio of
the diameter of the conduit to the diameter of the tubes
is between 20:1 and 4:1, preferably between 18:1 and 8:1,
more preferably between 16:1 and 10:1.
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6. A nethod according to any of clains 1 to 5, wherein
the insert is a device conprising an assenbly of

webongsed open-ended tubes. 25 7. A nethod acPCr/EP2993/051075

to claim6, wherein the ratio of the dianmeter of the
conduit to the dianeter of the tubes is between 20:1
and 4:1, preferably between 18:1 and 8:1, nore
preferably between 16:1 and 10: 1. WD 2004/ 057229

PCT/ EP2003/ 051075 - 13 8. A nethod according to any
of claims 1 to 7 wherein the vertical feed supply
condui t debouches into_a .regenerator inlet of a gas
treating plant. 9. A mét hod according to claim8,

erein.the_ insert i 5 positianed, at the,downstream
dnahrhidCabieflihel Po hyPRE! HiARES Ao LOGHERI T o2
fheedestipplly feewndwipbly debroudhi depoughes tirdo heed i nl et

RocAefased il £O0'gel ALY, Jligegas-|iquid
contact colum conprising a gas outlet, a liquid
Dut PereBpdapacerdi@gdte mledn wheteirair Hea/dreeelalist eed

FN4bled GRMPAL SBSmBt ¥&dH hHOM redUGhHP&r igaserbs e
which insert the wetted surface area of at |east part
FGRE- conduit is enlarged at |east 2 tines,

1 .eherablcaat fée@nstupply i desni tpréebpuelh efabhyoathd east
2 ti.nes. 11. vertical feed.supply conduit .

%ececdoﬁg!l??lb %]fgac?%‘?—ﬁ\lfﬁ,lé it gfnc uglggagheo&alsé 1oy

t¢drecagppeslwnd cofptiséngod was, outdrs,| kglighigubhelet s at
b 1 C % i cal feed

e T T S e

A@prAsgera ivéRIFatewd redpping ¢ofeliit bacebrdl AGSEBt cl ai m

4% Rirdd, suMrgEei drdahgr vibrnatbenpd:eduei fig: idsahit i s

pl aced at the downstreamend_in the upper part of the
veryilessed édd leatipg yiBshamreferably at’ least

6 times, more preferably at least 12 times.

11. A vertical feed supply conduit aécording to claim 10,
wherein the gas outlet is at the upper end of the column,
the liguid outlet is at the bottom end of the column and
the vertical feed supply conduit extends upwardly to the
feed inlet.

12. A vertical feed supply conduit according to claim 10
or 11, wherein the vibration reducing insert is placed at
the downstream end in the upper part of the vertical feed
supply conduit.

13. A vertical feed supply conduit according to any of
claims 10 to 12, wherein the internal diameter of the
conduit is between 1” (2.54 cm) and 60” (152.4 cm),
preferably between 2” (5.08 cm) and 507 (127 cm), more
preferably between 4” (10.16 cm) and 40”(101.6 cm), most
preferably between 5” (12.7 cm) and 35” (88.9 cm).

14. A vertical feed supply conduit according to any of
claims 10 to 13, wherein the length of the conduit is

between 5 and 40 m, preferably between 10 and 30 m.



13. A vertical feed supply conduit according to any of
25 clains 10 to 12, wherein the internal dianeter of

W b@4/oseduit is between 1" (2.54 cn) and 60" ¥ABRP2A03/051075

cm, preferably between 2" (5.08 cm) and 50" (127
cm, nore preferably between 4" (10.16 cm and

40" (101.6 cnm), nost preferably between 5" (12.7 cm
and 35" (88.9 cm. 30 14. A vertical feed supply
conduit according to any of «clainms 10 to 13, wherein
the length of the conduit is between 5 and 40 m
preferably between 10 ang, 30 m WO 2004/ 057229

PCT/ EP2003/ 051075 - 14 ﬁS. A vertical feed supply
Idenluiartacebriiang steranhyonfluitclagcasd®@ tto 44y akher ei n
dlen¥i By abi o, NBAYEE NG HNL 8 AAl1 onl DS&Id; riyS 1 A deyihce
conprising an assenbly of el ongated open-ended tubes.
Imsept IS PefEVEER CPERE.SGEpRY THEEQLY EPETHGES o
Pedl-Bhddy tusberein the ratio of the dianeter of the

conduit to ih dianp%gr of the tubes is befween_20:1
Tndb 475701 7% YD HoREBA L SEEORMIB 20, b 157
wWhieet en atfey rbet sveen thé: dizawder IdF the conduit to the
diameter of the tubes is between 20:1 and 4:1, preferably
between 18:1 and 8:1, more preferably between 16:1 and

10:1.



