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Table 1 Materials parameters used in the experimental system

Component Substance Size, d, (mm) Bed voidage, g, Viscosity, x (Pa-s) Density, p (kg/m®)
Particle 1 Glass bead 3 0.3714 - 2400
Particle 2 Glass bead 10.5 0.3770 - 2400
Particle 3 Glass bead 12 0.3770 - 2400
Particle 4 Glass bead 16 0.3825 - 2400
Liquid Water - - 0.9x10°° 998

Gas Air - - 1.0x10°° 1.2

3 MEFIZE

£ _ETFEMEETE 7 AL, KR 2= A0 A %
FIFE U B R HEARLE P LA s 2 Ap, H 5%
4 S A7 4 DA R 5 2,

Ap=(&gpg+apr+&0)9H—pgH, (1)
R Hy Ay P FLIRIEE B, A S S L )k 4k
grate=l. 2

SRR R, =0, wlFH R (L)F1(2)=RIK
AR AT = AR R, Q)RR AR
BT, JAA R BN RS- = A& 20
Ji FEAREA Ty FEALE A, R S AR B A A R
Begovich 254 Maxwell A, RIS EAR . H
AR AW T R AR N (A SR R AR 1Y
W, IRHNRQ), 46, HESMHmHE R hT
] A JROE PR REA R, SR i) L RSt K, ik K
(14 FL PRS0 SN2 N IR 7= R, A R A
AN BE S N 7 P I BCSEAE, PR H Sk
FHET 0 K BURL ) = AR RANIE

b o RSV IS R FETR TN Tp VAL P36 e = s T YA e
MRREAE R, I EARRN, TR R M 2% TR R
— N 1~7 mm0Y, BN A8, SR A AN
B, W EUA R S R BT M. T EAA
1~10 mm {0 L B TR 0.25 misP), DRk
SEAE VY 2% S8 = A, S5 R S R )
TR 0.25 m/is, Bl

Ug/ g~ Ui/ 6=0.25. 3)

K O)~@MIRR T TS R I E TR, fEC
FNRACE A F T ZAE T, ARSI KA AL
[ PR s 22 BT A AL ) 25 A 2 R P 2L

FH R P 203K S S S e e prs Ak 3 Y,
HI ARSI R BRI SN AR AE T [ e IR
DS B RUR X N RIS ENAT 0 B BT AN [ A
Bk, LAY, S A5 (e B A A s i

YIrisahig i, i TR BRI B A B R BRBE T,
L B B O R A P R Al BT, e T AR e oh
NERE A ETHE AR, PRI TR By T
IRESYI LS
Kt (1)~ @) VBT D ] 25 A Al 1) AT 120
Es,m:zgsHh/He ! (4)
He [ AABURE R 2 MG vt 2. AR IUREBEIRCRE L IR R L
ISF 180 0L 2 858 3 ORI K ey J82 T 49 s it = AH X Y
EESTRRTTE R

&, =(1-&)H,/H,, (5)

& JI PR TR LI (RIRURE A B H Dy PR i L I PR AR
R SNSRI AR s 2 A3 . 18 2
NRIRERE B L 0.69 m AN RDRLAR N [ & LSl Y
MR EEER, 18] 3 JRide 16 mm I AN F) Rt i 21 [

0.6

05 35\: d3mm  HoO9m
L —m— Real
0.4 L \ﬂ\niﬂ\ﬂ —0O— Measured
0.3+
02! TPa~O=0=ge,
2 ~g
0.5 q\j d=10.5mm
0.4 - B\
03l o
. j \U§D\D -
=N
| 0.2 - \D~D\D§H
0.5+ _
0.4 ; H§D§ d =12 mm
oal D\Q:H§D<H\D
L \H§D§
0.2 - D§D:ﬂtﬂ
0.5 B O d =16 mm
N —
04 |- E\E\E\
0.3 r E\G*D:D:E\E\
0.2 - \WIH:QQD§D_D
| | | | | | L |

1 L L L L L
0.10 0.12 0.14 0.16 0.18 0.20 0.22
Ug (m/s)

2 AN[RPREAZ IS [F 5 A LI 5 P05 10 B AL
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under different particle diameters
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The Local Phase Holdups of Three-phase Loop Reactors
ZHANG Tong-wang, GAO Ji-xian, WANG Tie-feng, WANG Jin-fu
(Department of Chemical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Better understanding of the hydrodynamic behavior in three-phase airlift loop reactors (TPALRS) is important for their design
and scale-up. In the present paper, combination of pressure difference method with gas—liquid inter-phase slip velocity was proposed to
measure the phase holdups in TPALRs. The comparison between the measured axial-averaged solid holdups and those calculated from
the solid loading shows that the used method is reliable. The gas holdup and solid holdup were experimentally studied with the proposed
measuring method. The results show that the gas holdup increases with the increase in the superficial gas velocity, and increases along
the axial position. Large particles can break bubbles and increase the gas holdup. The solid holdup decreases with the increase in the
superficial gas velocity, and its variation along the axial position is more remarkable than that of the gas holdup. The solid holdup
decreases with the increase in the superficial gas velocity. At high superficial gas velocities, the solid holdup has an S-type axial profile.
Key words: airlift loop reactor; pressure difference method; slip velocity; gas holdup; solid holdup



