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Abstract—The flow pattern in a rotating packed disk reactor was studied by using dye tracers in 50%
glycerin solution. Based on the observation it was postulated that the fluid can be divided into two regions
of mixing; one region where fluid rotates in the same direction of the disk, and the other region where
fluid rotates in the opposite direction. The fluids in the two regions were highly turbulent and perfectly
mixed. A three-parameter multi-step model was adopted, with each step composed of two perfect mixing
regions and a bypassing, to illustrate the residence time distribution of fluid in the reactor. The parameters
of the model were obtained from the experimental data, using Marquardt’s optimization algorithm. The model
was in good agreement with the experimental data. Correlations were proposed for the analysis of residence
time distribution.
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Fig. 1. Schematic diagram of RPDR.
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Fig. 2. (a) Schematic flow behavior and (b) proposed mod-
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Table 1. Dimension of RPDR used in this study

Radius of disk 5.6 cm
Thickness of disk 20 cm
Distance between disks 1.0 cm
Radius of rotation 10 em
Radius of reactor 59 cm
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Fig. 4. Effect of RPM on E-curve in the condition of Q=
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Fig. 5. Variation of P, X and Y with respect to RPM
(THU=300, bead size=3).
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ARRO|1E
A :model parameter estimated at ith step compu-
tation
A*  :model parameter estimated at (i—1)th step of
computation
C,  :concentration of tracer from ith stage [ mole/cc]
C/ :concentration of tracer from ith trough-side ba-

tch [mole/cc]

C” :concentration of tracer from ith disk-side batch
[mole/cc]

Ek* :Ekman number defined by eq. (14)

H :height of liquid level [cm]

M :matrix defined by eq. (11)

N  :total number of stage in model

P :relative flow rate between two perfect mixing
regions

Q  :flow rate [cc/min]
:amount of traces injected [cc]

2518t H31A MSE 19934 108

Re'

-t

: radius of disk [cm]

: radius of trough [cm]

: Reynolds number defined by eq. (13)

:independent variable in Laplace domain [1/
min]

: independent variable in time domain [min]

: mean residence time(NV/Q)

: Taylor number

THU : total hold-up [cc]

V  :liquid volume in one stage [cc]
X  :relative amount of bypass with respect to over-
all flow rate
Y : volume ratio of trough-side batch
a2]0lA 8x}
a  :constant defining the relation of | and (1—-Y)
) : unit impulse function
A :correction factor defined by Marquardt
ny : dimensionless variable expressing hold-up ef-
fect(H/R,)
v :dynamic viscosity [cm?/sec]
®  :normalized time(t/t)
@  :rotating speed [RPM]
x5
i :i-th stage in model
j : j-th parameter in model
M  :total number of parameter in model
N  :total number of data points for RTD curve
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