itical Zor Inmvestigabiors aimzd at chiaining parsmeters for Subble eolurnn

cesipgt mrd snAleevp.

,--:-'I.'

FEHULGS wAxss ATe coopated with Mooil

E.

ji)

o

M

CoTpo=igson with Tizeratvre

Oualite-ive compsrisens Dotwenn averags ges held-up walues chzained io
. - - . = oy - = oam 2 . 1" - - 'l_ b
reszrt stndy and those thiat hawve apiesved ir the literaturs have T |
it tha crovious sococtlons. H=re sore cusntizative comparisons «iil be
only e tesells from runs eccondected using pareffin wexes are coe-

ConETo. dolé-up  weluss chtoized Crom rans  conducted with ¥obil's

‘s catz with zimiléer wames I AIPEADIX
The mijer nizhlighzs of —he comparisons =@g:

Literature dJdata o Lold-ur welues chtrinad asing <he OYMT distribuator
is 1linited fo the faamy! regime ani shows that hold-ups increase with
= decreases in pore size. Bzsults cotained from the pfeEént ttudies
vsing  the 40 px SEFP d;stributar ata 1o falrly goed agreement wlcth Tha
deta reported Jor SMP distzibucors having pere slzes in the zarcge  24-
- 50 um:

mesults cbtzinod using  the orifize plate and ke perfcrarsd plare
dAistrituneors  slso show a dependency on the distributer hele sizs in
The "fogay" raples, Hipher heold-ups arz produsces with Distribtucorcs
heving smsllsy heles or serforations. Tnls L& in pood agrsement with
dare repoacTes in literature Tr zhe fbmanes ol Joam, bisld-un valuaas

ars met affesiee sisniicentliy by the distributer hole cize.

L& sintered Fets) Plote Clztribatoers

Figuze W-37  chows 2 covpariszoe of Lwld-ap welues obtaiuece in che

preszans  study, wsirg e 40 pm SYP digtwitutor in the 9,021 m TD  eclumn,
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with data from litetarure, The curwe st I63°C {curve 2} r[spresanis &N
arilhnetic average of rzsults from 7 runs conductcﬁ vsing Fr-300 wax, wnile
only one Tun wag conductad at 200°C with this war snd expe-lrertal dsta aze
shown (open citeles). I the run at 2Z00°C, foam brewe when gze wvalosicy
was inereaced from 0.08 wfs to 0.0 m/s aod a tvansitian from the "foamy"
to the "slug tlow" regime tool place. Eesults presenzed in Fignre ¥-37 are
only those antaiued in the "fecany" regime; hnld-ﬁp valuss sbtained in  thns
"zlupg fiow" reglme for this run were presented in Flpure V-10, aleo shesm
are heoltt-up  valoes ohtained Zot z run conducted with 7-200 wax at 265370
(z20lid oirclies). 11 &L “hese runs showed helo-up values That are gqul-ze
slmilay  considering  their wvariadility in the "feamy" flow regime (see
Sectieon V-B. 21, Mobkil's dats (Zue etr ak,, 1283) for T-200 wax obtained
using the 50 ana 100 am SME distributer at 20070, and with the 20 @0 at

PELSE feurves 1, &, ard 3

E

rezpectively) ares alec shrum in Tigure 737
Zesults from the present studies are in feirly geod aapreenent wich  Zhaze
data. Mebilfs dara with the 20 um distritusor ware obteined no& 0,051 n
Ip by .1 m tall bubble columen. & discontinuicy ir t=asa da%z is tue Lo
the feet thar measurermsnts werz taken 2o differcnt stcotiz ligquid helghts
(8 B3-8.40 o Tor dhe low valuows cf ug and 3,05 m Zor ug = 002 mnfs).

.Hchil's derto with the 60 snd 00 wum SKF distributors were obtalined from
exmeriments corducted it a shert hot fleow coluwm (003 w IR, 1.% @ zall)
2= 200°¢C, Descwwer ot al. {(103A0) dasa Ter a 75 jon EXP discribiior fovcve I3
Wern abtained it two buablelzalumnﬁ Thaving éiams:ers aof 0,04 m oz2nd 0,10 m,
ws'nyp & hard parsEfic wax as the liculd mediun 2t tepperatures  Detwezn
250°C and 285°C. Semders et al . [(LHEEY Adara wirn o oa  I00 pm SMP Slstri-

buter (curee 5) wera obteinee 1o 2 0.0 9% 1 TD by 2 1 tall buebble eolums,

“ .




usling FT-3100 waw at Z4050.

Tne  gas hold-vss seporied by Declwar et al.  (coree 37 are signiti-

rantly Tows: than the valuves chiaited in ths Fregent stucy feourwve 7 anel the

ovcen and selid cirslesl. cor fa Mokil's srudy (ecrws 1, 2 ard a4, awnsn
twaugh  -he  aperaving conditions, the Tcaghor geemet=y,  and the ligaid
madivm ace similar ia all cases. The dl'serenancies z¥e probadly ceused oy

e differences 15 the exparivental tochnigues erd durstion of rons .em-

vloyod ip the differens zoudies.

-

nm Fulbil':s siucies with the 100 gam 5¥2 fissributer - {ourve 4% and

fanders et e2l. srady wizh the 00 ap 55X fist-‘kEuror (vurve 23, lower Hold-
vps were cltazinsd than ic the cossens study, which nay bs cTtribueed to the”
vee of largzsr pore 3izs (100 a=d 200 pr ova. &0 gl

L

d=bitt

5 Eas holc-ups uhlaiued with the &0 pm S¥F at 200°C {curve 1°
ArTEsr to be too high in comparison Te thelr oum Jata as wall as da-a  fram
Lhe  present  s-udy, Tais s partly dee to ths Soor reproducibilicy of
results in rthe "fvacy’' regima, The cizerepancy might ciso be csused by the
ase  of & szell stivie height (G5 mooin superingnis with Isw  superficial
gas wvelocicies.

In pgenexal, there is  fsairly Zond agrremsne between Sata  Srom the
presant stecy ens that “rom literawure for SYP distr’butors. tThe da=a frem”
dlZZerent souvrses  show thos the hald-us vzlues tend 0 decrease wit= =0
increase in pers cize Tor the niTikeTed m tzl plzce distribators, whiek s

#i axascred, since  gmeller core sizes weuld produce wraller bubiiac and

therveicre bizher hold-ups,

Boot, Omifice and Psrvforal-d Flsse Lr=tribuccrs
Fac  hold-uype, ebtalued with arifice amd zérforaced clase rvoe
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aterrivutars, are presentsd In Figure V-3, Fezults from sur experiments

itk paraffin wames (FT-200 spd FT-330) conducted in the 2051 m IR colunn,

o

with the 1. 1.8% aad 4 zm arifice plate distributers, and iz che 0.2Z23 m D
amigwn with thez 15 % -.35 an32 19 » 1 mm parforated pilate discributors anc
the 30 % 1.5 mm perfarated owipe distributer are presentsd, Data from all
s witkh = gIiven diswribater wer: divided Into twe groups Dased on the
nresence  or abssnt: of fear and avovaged. Firuve V-3% zleo inciudes data
from'litersture for experiments comdnered under similar condifions. |

Sas  beld-uss  for the Tun copdustod wivh PT-200 wax using the 1 oo

[ ]

orifice wlate distributor in the 9.031 m IT eslumr =t ZE5°C,  are In wvory

good  ag-esmenT  with Kobil's resulus (Kus et al.. 1985} umder similar
concitions, Toaa Was  present st sat veloeitiss with  chis  distribuboer,
resulting it relativaly high-gas holc-ups. Yoldrup values wlch P7-300 wax
‘n toe "foarw™ . rezine cecredse as oriflice size Incercascs, wnich L= as
expected, Thé 1.0 m erifice produced the highest ooeld-ups in this reglme,
arc the 1.85 mm and 2 rn cfifice Flate distribatoers pradeced lower hold-
vpE. Unldeup waluss  io the laruer colums (O 57% m 70) were lower than

those in the 2.051 w IE v the "framy" repime, anc the effect el erxifics

hele  dismerer wse rather smelt, Fajority of the distributers emzloved in
kb= pressns atudy produscd Zeowm in ths valecity rangs 2,0220.0% mis. ror
velomities  greater  chen 30T sz & tzansitieon frea the "Zesmy" vsglm: te

“he "siug silow' rosime {in che 0.4031 x D ealumn) or the  “ehurn-turbalent”
regima Tin b 0 o ID column) oceurred.

In Tke zbeoence of foar, hold-ups dn 7im sbow Aoy significact sZfact of

1istrizatar TS for sriczncz  aecndupred in  <The prasen: Brudy .
Litzrature datz  far flew in this regims (i.s. "slug Zlew” or "churn-

_i4

ST,
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turbulert"y Iz wvory limftod. Kuo ct al.  [(1985) presented vesults frem

th a 2 mm azifice plate disizibuzcr. Thasre wis ne o

stndias pondocted ™
pradeeaed  curing  Thle rup for cha encive ranpe of weloecizies inwvestigared
(0CL-0.12 mSsh . Thi= iz Zrobazly cues to the wse of a wery w2zll z2olumn
whien provides lang rocldenca tims and chus facilisgtos ubale coalescencs.
The nold-uss cbisined in —he Celdarbank et al. {19537 stody with & bell =nd
cope  disTtribotor 1ie Detvesw the "framy" dava end The dzca obizined I the
absence of fozm. The sligat discrepancles could ke ztivibuted o ihe
diZfferences In static Neighes and rescrcor peeometrles emploved In e

EiZferent stadies, Seld-up valuaes, in the absapee of Soswm, fall in o a

Tarrow rTagien (shaded reglon Inm Figure V-223), ircssoective of the dlscri-

buter tyoe. ° This ragion rspiesents o troasiticn region., and Zies betwoon
the  "faany" -gsTme and ”HT:g flow" (i smal] diaszsier coonmsy oo "obar--
turoulent" {in large clamster celumnc; regime. wnen hold-up ralues are in

this replon, & distinct layer of Zoam iz mot preszni, swowsver, very [loe
bubbles are srL11 present in the syslzm, ‘The tregmeltion rezien besomes
Earrower at Mipgher velociZies rompared oo welouciZies in She pangs O 010 03
mSa.

Besuics presectead 2o Figuve W-38 show that distritbutors witl smaller
Zreater tondency o foaxm. Taliz ie conzletant with
poserveblions Teported In Literatarse That In svstams witn feeming capacity,
;Fa "Fnﬁﬁv“ regime is ablaloed witsh ENF distr'boctors ard pecfrrated  platve
digtributorse nawviog srailer holes, while zhe !'z2lur flow' o2 *he “chuon-
tevbulertY  ropime cocurs with perforated plate cizcributcrs having largss

x

Eolie digmecsrs {=.g5. Zshradoik snd ¥estanek, 12379 Pllhalcr, 13E0).
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