ENHEFEH BINH Vol. 32 No. 6
2014 F 128 Light Industry Machinery Dec. 2014
[tASR - igit] DOI.10. 3969/j. issn. 1005-2895.2014. 06. 008

TRESTHNABEEHRAFZEEITE

5 H%l T@i}g! I}l?\ iﬁ* 1EE'U" *ﬁ%%, j(l]L[E%F-f'
(A 4 AR &M AT 1%, i Ao 310051)

W OB RARHFEORH SR A RER KR, B & RN 0 B R A B BOR AR LT

Aot R AR B E Y

PEH BT FA, R A CFD o FEA HOARARL 609 7 ok , A B E A AR H BRERATT oA, £ R K
f’f] M T EE R T HHE ARSI P RARE S 2ot b a9 E A AT R BB B, XL RBEHAT A SRR BEH 5
JERAZ Ao S BT BB AT A B R R  T R MR 5 B R BT B AR, Z o F i TA XA

+ 3% A KA A
x ¥ W.A®E

HE 525 :TQ051.72 SRR SRS A

SHLH 25 5 A IR A 3 A FRARAR ; BAA AL
X E 45 :1005-2895 (2014 ) 06-0033-05

Fermentation Tank Agitator Strength Calculation Based on the Fluid Analysis
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Abstract ; Large stirred tank agitator strength calculation is difficult, and viscous fluid medium stirring power and stirring

effect is difficult to predict. For large fermentation tank agitator design problem, this paper adopted the method of

combining the CFD and FEA technology, mixing effect of fermentation tank and the agitator strength were analyzed and

predicted, the results showed that the analysis method considering the fluid pressure effect on the blade in the working

process. For large mixer, especially the mixing of medium intensity and power of agitator for viscous fluid prediction

could get more accurate results, the detailed flow field information and the feature parameters could be obtained at the

same time. This analysis method can provide reference for design and optimization of large mixer.
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Figure 1  Structure of fermentation

tank and agitator
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Table 1 ~ Structure parameters of fermentation tank and agitator
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mm mm mm mm i mm TR 555/ mm mm TR 1 B/ mm
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Figure 2 Mesh of flow region
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Figure 3 Velocity vector distribution
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Figure 4  Velocity vector distribution on

cross-section (height ; 14 935 mm)
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Figure 5  Pressure distribution on

surface of agitator and tank
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Figure 6 Pressure distribution on

surface of 4PBT agitator blade
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Table 2 Agitator torque and power prediction

igas /N - m %/ kW
THEE 4PBT 04 56 630.6 41.50
i 4PBT 04 42 489.5 31.10
S 4VEFBT 4 30 461. 1 22.30
i 30.0 0.02
Pt PEAE it 129 611.2 94.90
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Figure 7 Load and constraints of
agitator strength calculation
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Figure 8 Deformation distribution of agitator

9.045 3E6
6.030 2E6
3.015 1E6
1.187 2 Min

V{L,v

0.000 8.000 (m)
L —
4.000

B9 #tH 2 von-Mises B 7 o

Figure 9  Agitator von-Mises stress distribution
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Figure 10 Deformation distribution of PBT impeller
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Figure 11  Von-Mises stress distribution of PBT impeller
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