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Abstract

Dynamics of flat blade stirred bad reactors was studied. The average axial velocity and the
axial dispersion cozfficient were obtained by the pulse response technique and were correlatsd
using such variables as rotating spesd of blade(RPM), slope of reactor(d), feed rate(FR), air
velocity (U.) and the reactor diameter(D). The dispersion model was found satisfactory and
a sigle parameter D-J was found to play an important role for thes correlations.
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Table 1. Summary of Equipments used and the operating conditions
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0. - ope elocity emark
L(ergg)t)h ; Di 1ameter J Materical m;‘nt)h Material (cm/min)
~a E° ~ Dry Powder
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i} 780 i 46 Glass 9 Steel 3 10~100 0~150 Feeding
Stainless Stainless o Dry Powder
Y 1270 53 Steel 13 Steel 1.5 20~80 0 Feeding
6.0
1 E?;;er:r:ental
- A tan © =0,022, Pe=410
< ‘\ tan € =0, 086, Pe=140
\ % 5.0 | ‘\ (Egtipment I, 7REM)
: g ’l \; £
-:é. 4.0 I ! \“ - Calculated
é T ‘l' Experimental
E
= 2.0
z
J 1
1.0 '
0.0 ‘ \‘n\‘ b‘% E
. 0.0 0.5 1.5
€ (t/T)
Fig. 2. RTD Curves for Stirred Bed Reactor
el v}, -?401]*1 ala 3t-& tanf o] frele] ZE3 Aom
Gee (NAL HEd7 15k 4% (FR) ERE ¢ Aoz &+ e Fudem
s (HU)S AazAld $#3 BES Bt % ()‘ﬂ% IR E A
et Fig. 36 o1& JAE EReHE . U:& D09 REE Fng Fig. 49 #ER
o FRA EE AL 129 Wikel D = @AQASL 2l 5 geaeldl LmaA st
A g e 1/20] DL o 4 9t} drie A& bRl E 2o 98 BExEA
oAl (MAE oA 21 3 AR e AAd A ke 2 &
U,><D+d ) TEE ¢ & Avh Fig 44 FRiE BERS
6= (tanf—all.) (RPM) (FR)* © e ko= b £ gdod
o] AelA azr-e Alumina ¥1F 325 Mesh #i U.=A(D-0)" (10)
o2 FEs 107%ssc/om FE7F Heol BHd 71 A A=1.05, B=0.62¢]xm ol=} U:¥&

Erst3at AM18A M43 1980 8



Flat Blade 8 Stirred Bed KFERSS] Ehd:is:

Experimental
o mPM
[o 5aPM 27 © 2.032 Equipment I)
"« 100 P
® 7RPM
[t’ 20RF~ ... . @=9,552 Equipmient IIT)
W 40R:
B 30%FA L e.0.515 Equipment 1Y)
& SCRFRS
10}
8
' g
s F
£
8 L
"z
o
B3
3
1
< 50
Feed Rate 2/min "J
\
Fig. 3. Effect of feed rate on hold up
50 v T v T
- Fxper:mental
C Equipment 1
@ Equipmentdl
c ® Equipmen: 1
E A Fauvipment 5V
£
Yoo

Us. axial velocity
w
T
\
ER.

¥
S REMitaG - ol Ual(Fedyt

Fig. 4. Plot of axial velocity vs. D3

«<m/min, D& cmo]1
o] BfE kAl
1042 BB KTEES BHET
ol RiFEEY FEEENES ZENY HES
L2 ’%‘7‘% T ek Q044 A
Do AT + 4+ Fullde
ﬁ%ﬁﬁif Slurry & HEASI A7)
L =3 A8 BEEGS AR 98 2o
4N RERAA de] glomm ool W

0%¢ (FR)2 g/min

e B

253

A D BB Be HEtd 98k el ¥ ¥
e}, Blade o A4e TR EB 92
% Aoz o] H4vh wekw B el W
Aolel, vt Blade 8] Yol EHE7 24
Z1 wpel gol = ko] glom, o]& olvhE
BE Blads ] Qo & ¥FSe| 4d9dE 71 o]
et g7 sy AEd A= ’}ﬂshq. =%
RapEel Bt 2717t }J_ 2
3 B i) A o3 % ﬁ’%c
FA= Aelet, 4

1 o v

8z31¢] Clearanc: & & 73—?‘54 #¢] Clearance
7 e Agd A% AL A —BHPeR
= o] e Clearanced ] WAl Ax Azt
Bz g4 A dedy € 5 Ydrh

Fig. 5= D.zt= D6 3re] iEREFS £
Tt el el AR ERL thEsk 3l v
bl 4 glow,

D.=E(D+5)F an
7o) A E=0.048, F=1.450l1 D¢ Hfk

s
Disperziva Coefficient cm®/min

Prz.

IRURSE

4

L) (Tan g ~oUs

Fig. 5. Plot of Dispersion Cocfficient vs. D-d

HWAHAK KONGHAK Vol. 18, No.4, August 1980



254

X cm?/mine]lx D6 = (10)Ad A9} 2o}, F
Zkel Be Fwiurl 2% =29t BS A Asw
Lo 2 Taylor 5#S7 AZA Y 48
7] E A Y BiHE ZEe ¥ Aoz
Heloh, Eck Fo q8 BT Ha KEE
T Ak Be HAs 24 Aow AzhEd,

oAl EREmEEY 42 Bol REMER
b gEAm FolAl k] 4{E ek o 7
BEBES] BT o old wE KEHME|
gt e AE & 4 U

5 % @

7] ¢] Blade & 7}= Flat Blade Stirred Bad
g Bifpitd] Beld obgal 22 fiRd
5,

(1) ARERY Bk
R RES + ddet,

(2) HEe = yhEsl Holdup 3 HAME
el AHMBGRE FHSY KTFEY FEBEHH
B U & % X& RS fES 5 do-

U:=1.05(D-5)°%

0= (tanf—al.) (RPM) (FR)?

(3) 'FmeY GERGRE D o3 2L’
AL HRAR HET + doh

D2=0.048(D-d)'%

Dispersion m.2 &

Nomenclature

A a constant related with operating con-

ditions
a a constant related with particle prop-
erties
B a constant related with solid hold up
C tracer concentration in solid flow
Ci tracer concentration in solid flow at

statgsr H18A H 4 E 1630 8H

Cw

D
D
FR
HD
L
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time ti

normalized tracer concentration in solid
flow

diameter of reactor shell in cm

axial dispersion coefficient in cm?/min.
solid feed rate in g/min

solid hold up in g

characteristic length in cm

MRT mean residence time of solids in min.

Pe
t

t
Us

Peclet Number(=U.-L/Dz)

time

mean time(=[tdc/Jdc)

superficial air veloicty in cm/sec

solid flow rate in g/min

a constant related with air flow effect
=(RPM) (tanb—al.) (FR)'?

slope of reactor when used as trn &8
dimensionless time(=¢/7)

(=2 (ti—F)cidt:/ (T2 2c:e At})
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