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Abstract

The mixing pattern of solids in a co-current gas fluidized bed with screen packings was stu-
died by measuring the residence time distribution (RTD) for a basic research on the thermal
regeneration of activated carbon. The variables selected for investigaticn of RTD of solids
were aspect ratio (the length to diameter ratio of the fluidized bed), the flow rate of fluidi-
zing gas, particle size, mesh size of screen packing and the flow rate of solid through the
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system. The experimental results showed that the gas flow rate and the aspect ratio had =

marked effect on the mixing pattern of solids.

The tendency to perfect mixing of solids

increases with decrease of aspect ratio and increase of gas flow rate. The results also showed
that the tendency to perfect mixing increased with increase of mesh size of screen cylinder

and particle size of solids. But within the range studied,

the feed rate of solids had no effect

on the mixing pattern. From these results, the following empirical equation was obtained.
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Fig. 1. F-Diagram for Piston Flow(X) and Pe-
rfect Mixing(Y) Compared with Experi-
mental Curve(Z)
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1. air compressor
4.5. gate valve
8.9. gate valve

12. 13. needle valve
19. overflow pipe

2.3. pressure regulator
6.7. dehumidifier

10. 11. rotameter

14. plug cock

20. air box
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21. gas distributor 22. fluidized bed
23. feeding pipe 24. probe

25.26. cyclone 27. screw feeder
28. hopper 29. D.C. motor
30. voltage regulator 31. manameter

Fig. 2. Schematic Diagram of Experimental Apparatus

HWAHAK KONGHAK Vol. 17, No. 1, February 1979



16 # w7
A 4 9l screw feeder & o] &34 bed
9E& 5 AdA ek

573 &L & regulator F o] 3 A4

2kg/cm? 9] AT 4P o2 FATS 4§
2, =3} FF FAAAHL FFE Felx 4
AL FEZ FAE7] sk FE7AE cale-
ium chloride &% E3A 7k A E=E 8,
10, 12 mesh/in 2] stainless steels}o z =l
lemxlcm &) 458 F9-& A& &
izt 81, 97, 151 micron & HAeL-S 4}
stga, F90Ae FAuks Ze 72719 2t
AAgstgdeh Azkel wE FEuEE 33
371 18] lemXlem =719 532 over-flow
pipe Aekuh o2k e flA] 95 WA
A Agataoh

AL miA bedel Fubs FAAANL 4F
T ol AATE YEch o] Aol A4ga
aspect ratio (L/D)&= = &l A 9] Folrl.

oo cft rln

"I’—E_

21 gas & st Al S50 A Fak
S5% A7 F BARL bedol] el o]

o] &#HA &

- 342 o 2 recorder o] ] E3J}ch.

sk Al 3ol =13 probe &
%3}
o] =} over flow pipe =

b
il

bed &) expansion

height of] 44 3HA] EFof F3krl ool xal
2] input )= ok3} output 5| & ok Al -§-4|
H 4 glrh. o)8} o] gl Azt Park?o]
AL-8-31 ulelel] 9] 3 = g% _‘55 2 ubE 4 g

4. dE#n o 1o

A &b-& step input A] 71 -&e) ol
= Az & FEustE vebil= graph
24 "3y A9l F-diagram & Jepudl v}

4 ZA3k7] Al R 7S
SCP AslA 3uA Adsgen, o
F—dlagram o] 4] Danckwert®7} #|gt8} hold-
back 3} segregation & XA A4 X-o] o T
+ slu.

QAANA TAETE & o gPRez A
B3k7l A8 A (Gl vebd AEAE e »
skek. o] e A4 de data & o FAA

stap3E HITH M 1E 19792 2%

Tre

Jvertecs mixing

uf

Fig. 3. Relation between F(#) and - (F-Di-

agram)

In(1-F@)3%

A2

u0/V ol 3 plotsle] o2 %
A&7l Adomye S} I'E FHrL
284 o] Sghe F-diagram 9 wo¥, & £
Adeiell wiey debAe, dAdEged Ao Szt
ol 10lug o] grontyd Mzt THY
=% ¢ 4 Aok

E AAe T8 19 = Gilliland £ Mason
veo 1 ﬂ AR A (SI=1-Doz T3 A3 ¥%
A n}am Sgreziy 7 &
of W EE ERHEE ¢ F Yo
ed A A s} i’#iﬂ% Aeted =84

4 Aolrt.

Moo
cr‘r-‘“ N1°

g ol po
_‘». [‘"

g 2 ZANA (s/unr) ol

e (S-S plot g o Aoz et
o, ol A4S FE ALz e 2
© A4l el A ek,
(S-1) o (= ~1) e ()
=G 4504 24 AT 43 w2
A3k Fig. 53 2ol 434277 AL+E (S—
1)9) gko] r&dta 2 A A8 HF /&7 28

S I T e o
'}—— Axret 47 =g



FHEA FERANR DAY AFARY B 37

ZYAL4F fluidity 7+ EFA A Egtol of 2
2 gdolytch.  o]g} 7o Az = Turyayev 9
ey o Tzailingold'? 5% 3§F< #2717} 0. 15, 0.23,
. 0.28mm <l Z-& AHE3 L = Ak
EE \ Fig. 6-2 2 %2 mesh zZ7le] g A3k
[ ‘ 4+ vebd o2y mesh 277t F55 (S-
ol D del A4AE AL & £ Qe
4 o] o} & ¥ A % mesh =77} 5% solid
oy 3 % circulation <] g3 whsjr} w del}A &G
o \ ol F77 AEL Aeleh. a4 o] graph
2t \ 2B
i \\"\ (S—1) a (dn,) " (10)
o AL Qg
13’ _ r{n 1d ] d.:, T2e] 3 aspect ratioel] i gt d a2 Fig. 74
? = ‘40_17: - A 8} 7ro] aspect ratio 7} 7} &FE (S—1)
6 41 "lgo-120] 8 = vkl Fobebe, o) &Y Hw s B
5 8] " 170-200 | 12 E-] D}_*_)}_ 7\_0 3]_7_11,4] o @% _,;-_ 9}."1’-
¢ 5o K3 - 354 b 6 789100 (S—1) a (L/D)° 1D
(g N

of 4 A (8),(9), (10), ADlIA vhekt 73k
Fig. 4. Relationship between (S—1) and Gas & gt 2ednw Fig. 83 7ol
Velocity b - =

2
1
:v:;:ig;e slope averag® slope
; o w0, 20
! 1Y
,;oot g -
é ‘ Al \L\
. %A\ ! \c._\n
7t Ja &r —
5 r [ 5} \
5 L 2 “o\g
: S 4} ~——

/ /

/s
w

( S-'1>:

N .
3 x (s} | ' 4
\\ . L \\?i\'d\
2 \K\\
2 { n\ ~

ot /D ug g
9 T o 1 upp 8
:,_ X" |dupe 8 1
6 r AAL’_JTDUmL 12 i
EL Q| " {Supe 8
t
) —
34 5 617 89102 2 3 4 5 6 56 73
d
P

Fig. 5. Relationship between (S—1) and Particle Fig. 6. Relationship between (S-—1) and Mesh
Size Size
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D Fluidized Bed Diameter, cm

ds Mean Particle Diameter, cm

dn, Mesh Opening Size of Screen Cylinder,
cm

F(6) Fraction of Feed Material at Outlet at
Time 6 Using Step Function Technique

I System Phase Shift, Coefficient of eq(6)

L Fixed Bed Height, cm

M  Fraction of Bed Material (Tracer) Left
in Bed at End of Run

S Mixing Efficiency, Coefficient of Expo-
nent (eq 6)

uy  Superficial Gas Velocity, cm/sec

#ms Minimum Fluidization Velocity, cm/sec

#s  Solid Bulk Volumetric Flow Rate, cm?¥/
sec

14 Bed Volume, c¢m?®

u Same as #s

] Residence Time for Particles, sec

7] Time

(RTD) Residence Time Distribution
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