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Velocity Vectors Colored By Velocity Magnitucle(m/s)

Mar 29,2013
FLUENT 6.2 (3d.searedated.ske)
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Fig. 1 Velocity vector of 45-0-0 parameter
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Fig.2  Velocity vector of 45-8-6 parameter
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Fig.3  Velocity vector of 45-8-12 parameter
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Fig.4 Velocity vector of 45-6-12 parameter

AT PR FLR AT 1 B At
DX BT A s ) BB . DAL 1~4 () R
HEATLVE 1, ZEm s S G S e E
A X AR A A B S T LG A B
WK TFL , R AT FLA B e DX i
BN BEFERR 45-8-12 AOSHE A BRI P ] ek i
R LRI s DGRBS DR, AR R FERS 0 I
T PEAR A 2500, o B PR 45-8-12 i s
K 85 G AN R 7 T LA, 2R i R FE RS (I
P& 3), 2 X R R i L AR 3 X5 Bl b
A 8 A R A, LS PR 3 I 8 v e
DRI FEAR R S e XL AL Gedie $14% | i 5T
FLRFTFFL AR AT 3 S M K.

BRI P 2 A E, PR 45-8-12
FIBEFEROR AR, I IR LU T FE 28t T
FLEAR KA, T HL5 S EO 7 ).

FEMRE SC— iR AL K=av/P, For o J2:45
ARV S YR R, B Y P AR R
P 0 PRREANAR AR ZE SR rh | B 11
SRR KA, L, i PE RS o/p HEAHDG
v FTRBSERGRIE ;p FnfiFE)%E.

ok RSB DI RRARSE RT3
TN SN T Pl (A RERE ) 1, 5 A Bt M
Wb — i A B RONE T A P s O R B R
JIN, DR 2 B50RT LM BEAEFTIPA Ji e B R A T
SN P P BE. T A A R T AN [ 4
FEES09 0/p , WA 5 PR,



91 W 4,5 FIRA PR A SR 41
0.032 180
160
0.030 140
=120
02 5
0.028 %ﬂ‘ 100
= =2
0.026 3 80
E 60
0.024 40
) 20 4 2 4
0.022 1 1 1 1 1 J 0 1 1 1 1 J
S o0 = S = = [\ 0 8 10 12 14 16
=) 00 | | | i |
h vI\ i i i 2 a FFAL A2 /mm
% e 9w I i
. § < -+ E PA AL 4 ls‘:_“ I TR

5 240 v/min TAREHHREOBH R
Fig.5 The mixing coefficients of different agitator
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Fig.6  Agitation power in different opening rate
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Fig.7 Agitation power in different hole diameter
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Fig.9 The mixing time in different hole diameter
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Optimizing structural parameters of punched impeller

YANG Hong'>,WANG Fan',WANG Cheng—xiang',ZENG Zhen',LIU Yang',LUO Dan—dan'
1.School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430074,China;
2.Hubei Key Laboratory of Chemical Equipment Intensification and Intrinsic Safety(Wuhan Institute of Technology),
Wuhan 430074, china

Abstract: Aimed at punched agitator with pitched blade, the structural parameters of hole position, hole di-
ameter and opening rate were numerically simulated in specific stirring tank. The agitator and its surrounding
area were set as moving area for simplified treatment of model. Based on tetrahedral mesh of the model grid,
the standard k—¢ turbulence model and moving reference frame were used to solve steady-—state mixing flow
field. Mixing coefficient was introduced to evaluate the combination property of stirrer from the mixing effect
and power consumption. Numerical results are well verified by the experiments of mixing time and mixing
power. It is found that the punched impeller can get a better mixing effect and lower power consumption
compared with traditional agitator blade. The punched impeller can intensify the eddy diffusion and reduce
blade projection plane. The reduction of power consumption is more obvious as the speed increases. The
changes of mixing power and mixing time depending on the hole diameter and the opening rate. The mixing
power and mixing time are minimum and optimal when the opening rate is about 12% and the diameter is
about 8 mm.

Keywords: punched impeller; structural parameters; time—distribution; power
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