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Gas Flow Patterns and Pressure Profiles in Non-Uniform Packed Beds

Synopsis:

Kazuo ARAKI

In order to explain the gas flow patterns in nonuniformly packed beds, a theoretical model considering
the cross flow effects was developed and exact solutions on gas velocities and pressures were derived.

The model was found to satisfactorily represent the experimental results of the pressure profiles in the
bed, verifying the validity of this model. Further, it was confirmed that the considerable cross flow was
caused in such beds by the axialy nonuniform flow resistance.

Even though observed gas flow patterns neighboring the end of the beds would be similar to those cal-
culated from parallel model, the inner gas flow patterns should be appreciably different from predictions
by 4ny noncross flow model as the parallel one. So consequently, special attention should be paid to the
fact in experimental investigations of gas flow in nonuniform packed beds.
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Fig. 1. Schematic model of gas flow in non-uniform
packed beds.
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Fig. 2. Sketches of non-uniform packed beds
examined in this paper.
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Fig. 3. Schematic diagram of experimental
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Fig. 4. Comparisons of observed pressure profiles in the bed (@ marks) with those calculated
from Eqgs. (9) and (10) (solid lines), doted lines showing the boundaries between the
beds of particle 1 and particle 2. Roman figure on each curve indicates the axial
position of measuring point. R,.~1, ¢=1.67 and n=101in all cases and (a) : B=
9.8, dp,=0.5mmg, dpy=1.51mme¢, (b):5=2.8, dp,=0.5mm¢, dp,=0.86
mmg, Rp/Rp=0.05, (c):3=9.8, dp,=0.5mm¢, dp,=1.51 mmé.
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Fig. 5. Typical examples of isobars and streamlines in the bed, (2), (b), (c¢) and (d)
corresponding to (a), (b), (c) and (d) of Fig.4, respectively.
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dpy, dpz: FIF 1 5 XORTF 2 DEHHIEE, (mm)

D : (1) X TE5xbh 5 (n—1) ROEHTFTF
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1492 & r 8 @ 62 & (1976) F12%

E{: INRTHE 265 @- 1) ROEHTTH

Fi: (1) TE5 2 5h 5775

£ ()7 : (Adcoshain+Bisinhaly) 28 : ko &+
5TH

g’ : (Aiafsinh alp+Biafcoshaiy) % i k%
&ET5HTH

R Bi &2 (i +1D) By o Ry 2HBMER
7 b ERTTIBIE, ()

K : 5 M POTER LB, (—)

L : FEIAECR, (cm)

[ - EWER, (cm)

m : B S FEL  (KEE)

n T [A5

Pi:[§i, KM J2ihd#ADET, (em-(H,0))

Py : £FEEK, (em-(H,0))

Q : £F AfikE, (cm3/sec)

Qf:/8i, KR Jj&IRNGF R, (cmd/sec)

ol B i g (i +1) ~OBEEBEHID 7 0 Ajf
%=, (cm3/sec-cm)

Rp : BT FIRE O#F A 2iBEH, (cm-(H0)/

(cm3/ sec))

Rp : HEEROEhA [AFEEGL,  (cm-(H,0)/(cm?/
sec))

R.: v4 2 V¥, ()

r]:Bi LB (i+]) DY n ARICKTBEAES
&b imBEP, (em-(HO)/(cm?/ sec- cm))

[T7] : 175 [A/] OEEE 2 OEFE~XS bV vl %
FRY rvitho(n —1)ROEFTTF

Vi (n{—nian) ZH i k&5 & T 5575

vl : 173 [AV] oEEE 1] OFEBF~RS v

W FEiRfEE X, (cm)

x : JBRNEESEES (cm)

b4 1@7‘!?‘51%‘: (cm)

¥ X J DIRED y R

af i al=v_"3 (-)

B RF 2 oFEfVHEER N T 50T | ORRIE
E7i% 7000 A

¢ : BRERICEESWERE (&)

7 BREXKTEHE, (&)

77 K J DIEE D 7 EER

R ipbE (i +1) ~NEhBERIGY v AR,
(=)

C1: U 2EifkG T35~ b

0i : ERITHEIBIE ()

0 I BA Yy A—DFTIVE

ol [Bi, XM OERIMEES, (cm-(H0)/(cm?/

sec) - (cm/ cm?))

2] : {15 [A7] i i HE OEAE.

vi:JBi, KRflJj2Kh2&RTH AME (—)
vitvl B8 i kD &7 55475 ’
zl:[Bi, KM JjOEKRIGIRAES, (&) .
il B kS & T HTUTH

7 REEREBEOFHERTI ZAEN, (-)

@ RIEEHEDFRTTI B
[ Jp:[ 1T 2@RE (i, i) kHET5HH
AT
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