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## 4172509223 : MAJOR CHEMICAL TECHNOLOGY

KEY WORD: fluidization / agglomeration / distributor /fractal
Mr.SURACHAI PATTARAPONGKASEM : INFLUENCE OF DISTRIBUTOR AND
AGGLOMERATION ON FLUIDIZATION : ASSOC. PROF. KUNCHANA
BUNYAKIAT, THESIS COADVISOR : ASSIST. PROF. Dr. VISSANU MEEYOO, 103

pp. ISBN 974-03-0545-8.

Fluidization system has been widely used in many industries such as petrochemical,
biochemical, and electrochemical processes. One of the major problems of 3-phase fluidization
systems is that the liquid in the system causes the particle agglomeration, which results in an
incomplete fluidization, or so-called defluidization. Since the factors that make a complete fluidization
system include type and properties of particle, liquid, temperature, pressure, and distributor, we

herein report our study in the effect of distributors and agglomerating particles on the fluidization.

In a gas-solid fluidization experiment with plastic particles (0.6 cm in diameter), the minimum
fluidization velocity (U_) changed from 1.6 to 1.7, 1.85, 2.1, 2.2 m/s when the number of
agglomerating particles increased from 1 to 2, 4, 5, 6, respectively, which was due to the movement
resistance of the increased particle weight and buoyancy force. In order to achieve a complete
fluidization at that stage, a higher air velocity is required. We found that the calculated and
experimental values of minimum fluidization velocity of agglomerating particle are significantly
different. For instance, in the case with 6 particles the calculate U_, was of 1.75 m/s whereas the
experimental data was 2.2 m/s. We, therefore, decided to solve this problem by using fractal theory in
the part of shape\:,factor. This resulted in @ much better agreement between the two values (new
calculated U_, 2.39 m/s vs experimental U_.2.2 m/s). We also found that the distributors type | and J
which possess both straight and obiique air flows were the most efficient ones. In a system which
contains mung bean (as a bed), moisture and water, the minimum fluidization velocity was higher than
that in the dry system or 2-phase ( U_1.5 m/s for the 3-phase and 1 m/s for the 2-phase system).

Therefore, the liquid in the system is of great significance to the fluidization.
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dwdavasudauilugivaanan ¢, =1
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qanaynArerasdvnasfmatavdassBundt anEungdlowdu (minimum

- . a do g va - a o al ' G o
fluidization)  wsTANMIEITENIR eI IR nFungs larduGundy  AoudaRngaaes
gaeluaniinlfiiangdlawdu (minimum fluidization velocity,U, ) Featunsowilsiannaunis

984 S.Ergun[2] Tnadnwoznsmnléiainannisees Ergun iudsgl 2.6

—_—>

Fixed bed Fluidized bed

__________________________ d———LBp= W

Ap (mmH,0)

G Y ———

c
El

Air velocity U, {m/s)

g% 2.6 uamANANAUSszwINAINAURNASDILAT LRI NN InaTa9aI N A
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Ined1ae U, szarunsomldaingly 2.6 Aefiangugnresaniudunnaranteadu
NTINNITRARITBIAINNLIIBNAA
:J = 4}’ - ’ h [ -1 < <4
nslunaRnatuluanssasd Nt rowlsiele 2 afia Ae
3| = cJ [%3 oI ]
1. aslvauuuidluszaduy (aminar flow) Reddmsinisivarasaasluamininen

o o oda X
mmmumnm@wm"iummmmié’mn

(2.11)

'
4 oo

2. nshisuuuthulow (turbulent flow) AendmsInisluaresaedluags n1spaeud

gevannpariiiiiusslioy  AvpouAusnAsaARiaTua LT LAanaunis

9849 Ergun [1,2,11]

1. F £ e Ug
A—Pg0:150( ‘i"’) £ °2+1.75~~—3‘5—"’~pg—O (2.12)
L & (9.d,) £ ¢4,

ISR

mﬂmmsﬁ(zﬂz) ﬁrﬁh“umL?Tuﬂﬁ(Re)éﬂ ma‘zgfgtﬁﬂﬂmwﬁm(viscous losses)NATNINNGN

=3 < ¥ oae 1
AuTguanniela il

o
%gc =150 { i’") : ”U°)7 Re, < 20 (2.13)
Em k¢sdp 5
: =8 d U
Tnefien Re, = 22620 (2.14)
} 7

waziiAsTuan(Re)gansany@ewasuanii(kinetic energy losses)iANMNINNINRIAINISD

@eaunistalnaiily

Re, > 1000 (2.15)

Tuauziiavgalagdunuen Warewdasegluaniizsunaastus 2 ussiiiaauuwdans
Wiy Aeuseiliisaintmingesiadinreudaiuusameaainaeslvaviaiiaannusadoani

AFUULSIFIUNIUI9R LR
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WPINEN (WsaBeAnny + usesun) = dwlineeudnaeuds (2.16)

o ST o & 4 o
(ANMNAUANATDN U RNANAF AT X(WURNI AR ATI1LBINBNARE)

= (301519999 UA)x (€7 12292890 9 LU A)X (AN HNA s =189 aawde)  (2.17)

°

- P o ’ Yo o
Feaunsodeiluannis il
-

e
AP'AI =W = (Al Lmj xl _gm/‘ )L[\p\ i pg )gg" (218)
wazans0dngsulnad Ay
AP \ :
L—:<1—£mfxp.\_pg}_§_ (219)
mf g(_‘

TudauAtarnAuEIRgarees iua i e ngs lardumlaain

2 Py
1.75 (dem,fpg\ 4 150(1—5”?/){dp(]mfpg\* d;pg(ps _pg)g (2.20)
beep \ M) blen A I
RINANNT$(2.20) NIRIBBRNARNAINITITEUANNTS LA Il
d 3 5= 5,3’,
mf=(¢““ ) Lo, fa Re. < 20 (2.21)
150 I 1=,y . ©
ANENNI9(2.20) NrunayniATueamnsn@auannis i vl
A, pe- | |
Rl Re, > 1000 (2.22)
175 p, P
1Y Yo < L2
WAdEAI994 £, Waz/vTE ¢, Azledn
S =&,
L 14 usy - Z” =11 (2.23)
¢,\'5mf K gmf

as ?:/ i a [« OI A -] =Y =Y 1%
AU TUIAERNIARNANNNTITEUANN 1P AETIANg 09983 Inannn I iR g8 Lo du
Torlusdiln

B dp,-p,Je

Uy = Re, < 20 2.24
& 16504 g (224
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d,\p, — ~
U2, =%  Re,>1000 (2.25)

ANLTILRIELIBYNIARHNTOMN LHAN

1/2
U = 4gdp(p.§_pg)—l : ' (2.26)

! 3p,Cy J

AatiuAs TUA A TIRIBYNIARINNTONT 1FA1N

d p.U,
Re = —rPe”t (2.27)

p P

Tudiugeamn C, armisamiléiann

3 \
4gdppg(ﬂg ~Pg)

2 _
CuRel =—E2 (2.28)
ayn1pNTTunsananaunsnpnC,léan
Cd.spherical = 24'/Rep FOY Rep < 04 (229>
Cosprorca = 10/Re,” For 0.4 <Re, < 500  (2.30)
Cosonertal . = D43 For 500 <Re, < 200,000 (2.31)
Wansuen C, AUAINIIONIAT U, A1N8NNI9T (2.26) 1ien
e 2
Utxpherlcalzm For Re, < 0.4 (232)
i 18u P
[ 4 (-0 P e’ ]"
Uy spherical =| = ———2———| d, For 0.4 <Re, < 500 (2.33)"
’ 225 pyu P

1/2
3.1 -
U JM} For 500 <Re, < 200,000 (2.34)

1 spherical
Py
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91171 2.7 nelponuduiuss s Re, fu C, Re: 4e4Brown [7,37]
s s -d"-" 7 1 -~ e
2.3 maudsuasifaianinasessuung® baiadu
23.1 fandssneqfinanansiiangd oy [1,11,13,21,22]

FowdsdnAnyninasangladu o
- ANHIIITDIRI A
- Fnnszantaedlua
- 710980 BANETNANTBINBNAADS
- L ADDIT
- ANHRUUULTBITES IR LA ST ATaILEY QOUNNE AL IHAL
=1
; ANTNNTIA

- AINNGITDAULA
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el " (minimum fluidization velocity)

!
o & ar 8

o nl' ° <4 o W : 1 d’ o 9 =) [~

AaulsNEIATUBNFANINAD Fansat1eeiue uasTudaunazynlrseduainauii
AUNANDRRDANUTNIARATINNTDINEYAREY (homogeneity section) [22,24] Aauanslugih
2.8 wazlunansaeslanmu NMTeenLULFINI ANt ieTuRunTEant 199 lua i Ll lnunsay
o dl 3/ 2 =] d’ a ¢ 1 = 1 ) dld ) = i =l 1
Autuanldudn aziilantanazinedesinaiteuundeainaiiumreelvaiieantnamoalvaeing

(channeling) sauanslugiln 2.9
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Agarwal et al. [1] lHauadnaonusuanasansanszatsredinaasiianiu 10 Wefidusdues

AusuRnAsaulwLAANAUsTINNL 35 T3 2991

AP

d,min

= max(0.1AP,,, ) (2.35)

AUNIT  (2.35) Lﬂu@wm?ﬁLﬂumsﬁmgmlumsfa@ﬂLmumwﬁumnmé@mﬁqni:mmmim

nasaenLuUNT LALAs

1. MIAIANNAUANATANFINTEAIEIIB4 INE ANANNI(2.35)
& t
2. wmAaesluadrasniswanianua(Re, JnauRIusNszas tnauuwal C,

3. wIATIANNIEIT090 N TN U IBLHUNTEANE 183 IAINANNS (2.36)

il
29 A
u, =C, 28204 (2.36)
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L 1%
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o m B T =
BRTAIULEY U U, AR AARIUIDINUNIARNUNYIILA
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u, = %aﬁ u, N, (2.37)
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o -
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2g, 2 4 A
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u, =(0.70-0.85) 28<2Pe (2.39)
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U7 2.10 shathegtunsaiaiifdnmoizamumiiewlusvediuies

LAY Louis Fry Richardson 1H@ue3an1sM1An fractal dimension @aLfin s ldun fractal
dimension T84MNEAeN1{4-6,10] Seuamslugin 2.11

ANNITNSUIAN fractal dimension

o= 1+ |m| (2.40)
O =@ fractal dimension
: da o dd y
A = Aennsngesdunsanianaed Aenllanudusengt madasannuenage
qnU237Lane
P = Arangnafusausliiiaanndees A $9ui wsfEANENgIqaTes
suang

L = ANANNEGId AT ANy
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