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A Study on the Operating Characteristics in a Helical Screw Agitator

ABSTRACT: Because the mixing efficiency is influenced remarkably by varying the
geometrical configurations, the study of flow characteristics inside the agitator is very
important. The draught tube in the agitator makes intermixing between the screw and tube
by interrupting radial flow, and the helical screw agitator with a draught tube (HSA) is
proved more efficient to mix than the others. Consequently, the shapes of helical screw and
number of pitches are the main parameters for improving the performance of HSA. In this
study, numerical analyses were carried out, using a commercial CFD code, Fluent, to obtain
the velocity and pressure distributions under steady, laminar flow and no-slip condition.
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Results are graphically depicted with various parameters.
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Ra' 72 WA WS (=L, 2,3, Fig. 2 33)
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i glX ¥7] (tensor notation)
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Fig. 1 Schematic diagram of HSA model
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Fig. 2 Geometrical arrangement of an agitator
with a draught tube

F5FY A A (momentum equation):
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Table 1 Specification of the HSA model

Arrangement . .
o Ri'=0.24, Ry = 1.8,
(by definition,| __, . .
. H1 20.7, H2:2.3, H3:3
Ry'=1)
dimensionless parameters,
Notation Hi'= hi/rz, Ho'= ho/ro, Hs'= hy/ro,
R1*= rl/rg, R2*= r2/1"2, R3*= r3/r2
Dimensions | r1=12, rs=90,
(when, r=50)| h;=35, hy=115, hz=150
[mm]) t1=1, tz=2, tz=5
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Fig. 3 Grid system of HSA

1164 -



Nl
4t (n=1, 2, )& A&l e, 217 Type |
9l 42 1mm, Type 29 t¥E 2mm, 18D
Type 39 ;39 A9+ 5mm& &9t &7 ¢
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Axtar o

FA Y] Algd A48 CFD Z=% Fluent
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F A o FA 5 BEAL S48 Al
MRF (Moving Reference Frame) 7]'§& 243}
R FHEE 23 ¥y 107 osteld FAAH
Row Ak o 800~ 1000 iterations HH ol Al
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Fig. 4 The function of draught tube : (a) radial velocity component, (b) axial velocity component
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(Unit: Gauge pressure, [Pal)

(a)

(b) ' (©)

Fig. 5 Effect of gap on the vertical direction of cross—sectional pressure distributions of HSA
(a) Type 1 (ti=1 mm), (b) Type 2 (t-=2 mm), (c) Type 3 (t3=5 mm)
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. 6 Effect of gap on the vertical direction of cross—sectional velocity distributions of HSA
(a) Type 1 (t;=1 mm), (b) Type 2 (t2=2 mm), (c) Type 3 (t3=5 mm)
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