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Abstract

Dependence of liquid holdup on the geometrical shape and size of the packing materials in 10 cm~ID
columm was studied by direct measurement of the holdup data with a lever arm. The holdup was
a function of fow rate of both fluids, characteristics of bed, and properties of solutions. And from
force balance the following theoretical model was developed;
Y=0,/¢+ (pe/d) - X
where X=2gd.1*Z.3/G?
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r=(Gr) ()57

and ¢ is defined as in 4P,=(1—9)7;

71384 Feob AfFFel vlE 4%

For the equation modified to fit the experimental data, it was shown as

Y/ (91 G 45- 8251 = (0. 0013+0. 0028*2?‘ X

where ¢y, g, are the friction factor -defined by the Ergun equation.
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Table 1. Characteristics of the packing materials.
Shape (181':2?1) Vo;ﬂ;l:/ ‘&{57/ p1ec)e (%zllrxsectl;‘ Etl)‘leﬁfse/: f \i(t)'id Sphericity }?(gzli(tiltf
(ft3/piece) piece v (N/£t3) raction (fta/fta)
Sphere 1/2 | 3.58X107%] 0.0052 0. 0408 16700 0. 4021 1 0. 031
3/8 1.48 0. 0029 0. 0305 40200 0. 4051 1 0.0273
1/4 | 0.45 0. 0013 0. 0206 129800 0. 4159 1 0. 025
Half-sphere 1/2 | 1.80 0. 0040 0. 0273 33400 0. 3988 1.16 0. 029
3/8| 0.74 0. 0022 0. 0203 81300 0.3914 1.19 0.034
1/4 | 0.21 0. 0009 0.0134 284700 0. 4021 1.19 0. 036
Average 1.19
Square 1/2| 3.61 0.0134 0. 0162 9100 0. 6715 2.52 0.024
3/8| 179 0. 0074 0. 0146 18300 0.6724 2.23 0.026
1/4] 0.6 0. 0036 0. 010 54700 0. 6718 1.60 0. 039
Average 2.11
Half-square 172 2.17 0. 0077 0. 0169 18600 0. 5964 2.05 0. 0318
3/8 | 0.91 0. 0044 0. 0125 44000 0. 5996 2.08 0. 0346
1/4 | 0.35 0. 00212 0.01 114500 0. 5992 1.90 0. 0469
Average 2.01
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Table 2. Liquid holdup at zero gas flow rate.
Water 209 Glycerol 35% Glycerol
Li-\ Sphere| Li}“‘,\Sphere
quid \ size 1/2” | 3/8" | 1/4" lquid " size 1/2” | 3/8" | 1/4” 12" | 3/8" | 1/4"
flowrate \ flowrate \\
960 0.007 | 0.007 | 0.004 1040 0.014 | 0.014 | 0.017 1080 0.020 | 0.016 | 0.039
4800 0.021{ 0.033{ 0.022 5220 0.028 | 0.027 | 0.034 5400 0.050 | 0.039 | 0.10
8600 0.034 | 0.057 | 0.059 9350 0.053 | 0.045| 0.051 9680 0.063 | 0.063 ! 0.099
o] || | | -
960 0.070 | 0.041 | 0.123 i 1040 0.004 { 0.033 | 0.025 | 1080 0.031 | 0.165 | 0.306
4800 0.086 | 0.086 | 0.139 5220 0.028 | 0.031| 0.049 5400 0.120 | 0.306 | 0.424
8600 0.102 | 0.111 [ 0.19 9350 0.068 | 0.051 ) 0.089 9680 0.167 | 0.349 | 0.580
i .
_ Saure b ] ]
9260 0.023 (| 0.214 | 0.401 1040 0.043 { 0.149 | 0.322 1080 0.029} 0.135 | 0.317
4800 1.005 | 0.499 | 0.656 5220 0.101  0.287 | 0.447 5400 0.092 | 0.3% | 3.629
8600 0.158 | 0.863 | 0.927 9350 0.200 | 0.433 | 0.514 9680 0.132 | 0.569 | 0.5%4
H-square 1 i ' ‘ l
960 0.061 | 0.265 | 0.091 1040 0.014 | 0.075 | 0.164 1080 0.033 | 0.020 0.036
4800 0.148 | 0.595 | 0.267 5220 0.083 | 0.185 | 0.226 5400 0.054 | 0.042 | 0.053
8600 0.189 { 0.802 | 0.392 9350 0.127 | 0.257 ;| 0.314 9680 0.056 | 0.054 | 0.065
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4 Sphere l H.sphere. Square | H-square
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h-square : 7"=0.0044, &' =0.078
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Nomenclature

A, P

A DA, ft?

A7, ft

=& (Porosity), —

<, Ib

frA o AFE=, Ib/ftdhr

EAAD A4, Ib/ft’-hr (unit fraction)
ot 33}, 1b/ft2/ft of bed

Reynolds==, dy Up/y, —

T8 A (sphericity), ft2/ft?

%94 ——',—_‘i ft/hr
33,
ngeTIZZas/Glzy -
(@gn/goln) Xa -
3
(e (), -

Y/ (@i G**),
A| F2F (liquid holdup), ft¥/ft3 of bed

Greeks

A%, lb/ft-hr
wh A <7,
g%, 1b/ft?
¥4, dyn/em
) Z=2k, Ib/ft?

A ANFY &,
1 (26)%9 &,
an%Fe T,
@nze g,
@) %9 ¥+,

R

o

Subscripts

714

43
FAE
AA
Operating
439
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n
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8. V. Kolar and Z. Broz,

e
Ergune] Aol 3.9 b4
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