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Abstract

This work investigated the distribution of bubble size in annulus sparged airlift
contactors (ALCs). Increasing gas velocity in the airlift contactor considerably
reduced the size of bubble and shifted the distribution of bubble size fron_i the normal
to log-normal types. Bubble size was found to decrease along the axial distance in the
riser.of the ALC. Moreover, an increase in the ratio between cross-sectional areas of
downcomer and riser was found to resuit in the decreasing bubble size at high
superficial gas velocity. Spargers with a large number of crifices led to a larger
bubble size in the.system. In contrast, it was found that a comparatively broad bubble
size distribution was caused by employing a gas sparger with less number of oriﬁces.
This work also examined the gas-liquid mass transfer characteristics of the ALC in
forms of mass transfer coefficient and specific interfacial area which were
individually evaluated. It was found that the specific interfacial area, rather than the
mass transfer coetficient, played a more significant role in controlling the overall rate

of mass transfer in the system.
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A1397 1 HFresienislunasAEnTdussnIna NuANTENAATee downcomer LAY riser (A /A)

vionelu Wuthaugnananialu (4n) Wurirquenaeniguan () AJA,
Draft tube-1 8.3 10 1
Draft tube-2 7.35 7.9 0.43
Draft tube-3 34 4 ' 0.067

A7 2 ANEUZIBINdNSALLLR NN (ALC) A lummeans

ot AJA, RAUMRINEINIZANTNT ﬁwuqugﬁﬁqm:muﬁ'w
ALC1 0.067 szuinvialuuszviauan 14
ALC-2 0.43 szudwvialunazviauen 14
ALC-3 1 seuiwvia luuazvauan 14
ALC-4 1 seniwvie luuazviauan 30
ALC-5 1 sevavia Tuuasviauan 5
ALC-6 1 Tuvianalu 14
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AmnalwiGandn equivalent diameter (o) Fauflumnareanamsanani i Funsviiuwesainia

13931 Tnein1suAin equivalent diameter anunsanninaldaunnsi 1

d, =(x2y)1/3 1)

i o
=i

nei x uay v iianavasdasainaniigings (Hebrard WazANY 1996 Couvert UAZAMUE 1999)
2.3 MedangRnssungnnwaAans (hydrodynamic behavior)

2.3.1 dndaurefing
dndauyeengsam (overall gas holdup, &,,)
g, idlaamainssiursanat g liliwueniaiurz Ay ama Tz Ivinnsiue N A uaz

nnandndauaastinalausiuainaunisie lil

Byp =t @

dndauaavinglu riser (riser gas holdup, g,)

dadourasinglu riser mlilaansdnnasiiiaNiiszndNanaesga LUK UTBIADANITAT AT

w g, Inelfaumavialuil
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g gl g.r
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Hdr Ad
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2.4 NMIIANOFINITNNTCNENUIAANT (mass transfer behavior)

Fullsz@Ansmadremanagissa (ka) a0 liands muniing (Chisti wuay Moo-Young 1988
Koide uazAnz 1983 Tung WAZAMMZ 1998 Bouaifi kazandz 2001) Tnevinniswuing ulmsaudnly iy

lj ey - BI’ 2 b2 - ,ﬂl o« :// o 3/
szuuis lafresndiauaunssisanudiduraseendiauluindugud aamivasinnsnihaanamdall

Tugzuuwfeniudnaudiniureeendiauinaeulamunan wazAuwinnn ka angns

dc
— =k,a(C*—C)=K,a(C*—C) (6)
at
[ dCc t
| ————=k,alat @)
&6 %6 0
[c*—c

U 1987 (1)
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lasdvinginsuanaudueuldlupeduinatumisine  luniadussiramwiedannauas
ATUIAMHRAN AP TN AT TRtR LI ANNRANAI AT TN AT A LA T LTNARTaa sl AT LAY 15%

571 3 uanasnetnarasmwdterasesen ARl lunisinauisresaseinia
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3.2 mMsnszanmnaveIaseIniAiaNmiaresfingsie

1

iHiganndesiineededufauuneniaen (ALC) A amaaad vltanun ol lugomas Uy
Aarawinii Tmﬂﬁm@,azgmm u,, AU ALC ustazinzuananailUTufLRpduswiniuRivi e
284 downcomer faNUATNAPDE riser (AJA) Tnefiiaduia - fiien AJA, snnazgsngn el
u,g 9 UATAN Uy geRndmiL ALC il AJA, WL 0.067 0.43 uaz 1 Al 0.0415 0.0516 UAT 0.0737

WATHARIUNT ANNATRL

gﬂﬁ' 4 (n-A) BEAININsTAN TR IR MAlLLAAY ALC AdMEIR (superficial gas velocity,
Uy) AN 7 11 (gﬂﬁ 4n AU ALC-1: AJA = 0.067, gﬂﬁ 43 §MSU ALC-2: AJA, = 0.43 Lm:gﬂ‘f; 4p
dUFL ALC-3: AJA, = 1) azdiulfdmanszanemnasasasemanaeuulamnm Uy, el u,,, {
AP (N9 0.01 wRaRetunT) USnndnuasmes ALC Hesermeazimanszatennauauidte (A0
Lﬁmmummgm sz 1-2.3 Tadwms) waznisnszanennaduuuduldanns g (normal
distribution) ﬁqmmiﬁ’hﬁam:ﬁﬂmmmMqu’lvlmﬂus:um:ﬁmmmaﬁwﬁw 6-8 faAwms uanaNts

U7 4 (n-p) Sauaaslfiiuinfissduan u AT NINITALIuATEEIa TN ATAIUNANIUATAIULIL



10

189 ALC uazaamnasuldanuuidulfsnasgm famsuasuudaemiatuuununuludneni
axinldasuneluindedald (Mde 3.3) lunsdlil u,, agazndng 0.02-0.04 wmsieuil waniedanis
a:l‘ V@ v = =3 =
nszafsauanasanAlugn 4 (n-a) uaadliiiuindeseniAsziaunalassudnas wasdAmum
IaarasaMAfinULinsATIetwtiey 2 A1 andetiadu T ALC-3 (gU7 4A) 71 u, 0.0296 wnsreund
finguresania 2 ngulug) 7 ey Aenguassdasaimasunnug) mnadssuing 7-8 Tafuns uaz
ngnIadvEIeNIATNARNNTY Tl sz 4-6 Safwng i desanluaninziinguvas
SINWVINANETUIARATY N1TNITANEIUIRTBIHEIBINIARINT (ANdeuumnggid 1.4-2.7 fafmg)
uaziinsnszangswailuuuy bimodal uaz multimodal waz@wiLuNgifi u,, g7 (gendn 0.05 Wms
P e ; . s 4 a - = X
seRund) wudweseniasus el uazessnadndadiaunalszinn 3-6 Tadmnsasiiuniu
Tszuu uasfulfannszasrnalutealiidudeauumnnsgnlesinns 1.2-3.6 TaAmns usy
anunsnesunelddtnimszateauauL log-normal agiddnidie ug Riduazinlivasnnalugji
= Z l il 14 % .
Bunnanaiaziaasnadniitiunnmniuiewusi ldiiaenndeeiunaniamasesres Mahajan and
Narasimhanmurty (1975) 39 lsninnsiaAinisnszanaaunarediadeniAludedudauuusssum
= PP P
(Bubble column) MawasuulaszsinsnezaennaasaseiniAaniiivasaindsunwni u
o 7 wnflunasenmasnadni u g9 7 T weadlisiudiimsuandrasiesnimaAfiatu enide
284 Prince and Blanch (1990) nanal3dnisunansinaasiaainAlinainwawuan turbulent eddies
AlrnamnzendldamljiFaszdiamiaseima TanAduidunusaidudulediy u 2y
vinlfaraiarasraaman iy (Bello WazATL 1985; Chisti 1989; Choi UWAY Lee 1993) Taazyin I
i . - X D oy e T e 5 5, o o L o g
turbulent intensity iRxmNduwvizanaanduviiiae melienalugneiiage (u, Tdnn) axinli
szAUBS turbulent intensity §97u waziflugnwpresnsusndreiaseinAivin i alReTeses
o v r_~i| 3 ) - - = T
anAanad 3UA 5 waadlidiunisfeuulassnnamdaideiiy u azviuldnanasemies
amAaaade u Wy adwlsinuile ug WLIWEeE 7 0nnd1 0.05 WRTAEIWW) U Axiinasie
pnaresesaIniAtioeas anadlumeziesemarundnilannaaies uazliuansian ug ge

{Kawase Wax Moo-Young 1990; Hesketh Wazanis 1991)
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Gr = Grashof number = —Mg—
' yan
Sc = Schmidt number = —1
oD
dp V0
Re = Reynolds number = —-=—%
Hy

{neinG Grashof number Az UNUNIANENNRARIAILATNNTUNTULILEITHENR (natural convection
W38 free rise velocity) 421 Reynolds number ununisdnemunaansdaedsmsinire forced

o 4 . ao Hoa a
convection AAs a-h Tuaunish 16 B ldannnisases wilinAdefiliiimaulaauulasaunis
YBIIBARRIFNIU Schmidt number RIAIAGITUANMIN 16 AAININAATURUNAD

sh=a’+b’Gr" +dRe’ (17)

nsufiasnisf 17 slaeaunn ship velocity (v,) 1az Sauter bubble diameter (d,) iy 34 Sauter mean
~ bubble diameter W riser (d,, ) asnsoAaanldandeyatesmnszaarnaveaasainali riser

Tutununusail



23
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