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Num erical Simultion of Three-din ensional Flow Fields in a

Vertical-shaftM echanical M ixing Tank
ZHANG Hatlong'>, CUIFuyi, WU Yuebn'

(1 School of Municpal and E nvironm ental Engineering H arbin Institte of Technolagy, H arbin
150090 Ching 2 ShanghaiLeeya Water Treament Technology Ca Lid, Shanghat 201108
China)

Abstract Three-dmensbnal flw fieHds n a vertical-shaftm echan icalm k ing tank were calcu lated
num erically by F luent sofiware Fustl, the prediction capability of the tuibulence model was assessed
based on laboratoral data And then the numerical siudywas focused on distrbutbns of the vebeity and
the ibulence intensity The results show that RNG X-€ tuibulence model is feasble for the numerical
simulation of the flow fieds n them kg tank M oreovey the up-down periodt flow can es nto beng n
the tank. Camparatwely, the velocity and the tibulence intensity are b igger near the blades There are
vortices under the belw layer blades Balffles prevent fran the swirling flow of the whole field and m-
prove them kg effect The study provides references for the design and the operatbnalmanagement of
m ixng tanks
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Fig 1 Laboratorial and smulated values of axial and
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Fig 2 Geometrc layout of quadrate stirred tank
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Fig 3 Distribution of vebcity field

3

- 2.26E+00
2.13E+00
2.00E+00
1.86E+00
1.73E+00

1.60E+

00

1.47E+00
1.34E+00

1.20E+

1O7E+
9.40F
8.08E
6.76F
5.44E
4.12E
2.80E
1.48E

1.59E
~1.16E
2.48E

3.80F

00
00
01
01

-01

01
01
01

-01

02

y
-01

01

01 *

2.48E+00
2.34E+00
2.19E+00
2.04E+00
1.90E+00
1.75E+00

1.61E

+00

1.46E+00
1.31E+00
1.17E+00

1.02E
8.75E
7.29E
5.83E
4.37E
291E
1.45E

-1.44E-03
l ~1.48E-01 7

2.94E-01

4 40E-01 *

Fig 4

+00
-01

-01
-01
-01
-01
-01

x

B

a. Atk

'\\ /,,//’
/N
b. 44 fi

4
Influence of baffles on velocity filed
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