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Abstract

We take the automatic color mixer as the research object, adopt the k-¢ turbulence model and
multi-reference system (MRF), analyze the flow characteristics of the blade flow field at different
temperatures and different angles, and obtain the deformation of the mixer, the stress distribu-
tion and the vibration power consumption of the mixer calculations at different temperatures, and
finally the theoretical calculation and numerical simulation results are compared. The analysis
results show that when the angle of the agitator blade is fixed, the pressure in the slurry tank
gradually decreases with the decrease of temperature, and the speed range around the agitator
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blade becomes larger and larger. When the external temperature is constant, with the increase of
blade tilt angle, the pressure in the color slurry tank gradually decreases, and the speed range
around the agitator blade becomes larger and larger. The vibration reliability of the agitator is
99.9%, which meets the engineering design requirements and provides a basis for the subsequent
optimization design of the agitator blade.
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Figure 1. 3D model of agitator
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Figure 2. 3D model and mesh division of agitator
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Figure 3. Pressure field distribution
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Figure 4. Velocity field distribution
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Figure 5. Mixer meshing model
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Figure 6. Agitator displacement deformation
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Figure 7. Equivalent stress of agitator
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Figure 8. Agitator vibration displacement
deformation
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Figure 9. Equivalent stress of agitator vibration
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Figure 10. Histogram of vibration deformation
and stress distribution of agitator
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Figure 11. Mixer theory and numerical simulation
comparison chart

B 11 IR SRERUX L E

5. 4518

V) JEI3 0 Hrdi B AR €K1, o B 23 Ai W e S 1 rh s AN o e pE i 1 A B — 2K

I, B FRAIR,  CSRAR A PRI 000 BRI, E b e o L Pk 2 s R oA K 5

2) M AR AEEE AT L, S At A O AT K A TR — B,

BE 5 P 1URE A BE SN, CLSR AR A I I BRI, 0P P 0 [T T 8 i A oK

3) BEPEAS AT B KA AR RS AR AL, fEPEaS TR A AR L B R E R, RN AW

N2 F A B TR R SRS A A

4) BEPEARIOIREN AT 5 R TR AR A IEZS 7341 » i PE A IR BN W FEE D 99.9%, 17 & TREBHEIK

1E 25 CRI T, HESEBR LN RIERIG TS 5 M MM BT L E 20% LAY, 75 AR
S5

(8]

(9]

[10]
[11]

BEhelg, TR EBANEN B E LB AR 2T [J]. BHEEE SR, 2013(11): 36.

TE, F¥u. BRMmEN A TIFEAD]. LTEH, 20153): 139.

MRE . PRk a8 R B [)]. TE 12888, 2008, 25(2): 33-41.

FkEGE, XME, SIEW, & R PR A T R BUE AT, JEE TR 2E R (E AR, 2004,
31(6): 24-27.

HHF, E50, AWz, % BN = 4R N AUERIUD]. TR, 2003, 54(5): 612-618.

Fokema, M.D., Kresta, S.M. and Wood, P.E. (1994) Importance of Using the Correct Impeller Boundary Conditions
for CFD Simulations of Stirred Tanks. The Canadian Journal of Chemical Engineering, 72, 177-183.
https://doi.org/10.1002/cjce.5450720201

Alcamo, R., Micale, G., Grisafi, F., et al. (2005) Large-Eddy Simulation of Turbulent Flow in an Unbaffled Stirred
Tank Driven by a Rushton Turbine. Chemical Engineering Science, 60, 2303-2316.
https://doi.org/10.1016/j.ces.2004.11.017

ML, RS, EERR, . ARG RSB R BB T[], MR AR (T AERR), 2013, 34(3):
59-62.

OB, SRBRIE, VRIS, S5 JE TR RS G BB AL P BB R B0 1 AR PR D]. TR, 2017, 68(6):
2328-2335.

JBAR. T AR A BB S LA WU PE T E[D]: [ 22001830, B & IIARBHERE, 2014,
BRBR, i, EHY & WERG I 2 20 S AR RSV E R AL J]. R3S s, 2017, 36(14): 133-137.

DOI: 10.12677/met.2020.96062 592 IR N EASE N


https://doi.org/10.12677/met.2020.96062
https://doi.org/10.1002/cjce.5450720201
https://doi.org/10.1016/j.ces.2004.11.017

REF F

[12]

[13]

[14]
[15]

[16]
[17]
[18]
[19]

[20]

AR, B8, EE, & T U- B A ER B R BB UM PET]. R K 2B IR (A A RFERR), 2017,
31(2): 150-158.

Young, Y.L. (2008) Fluid-Structure Interaction Analysis of Flexible Composite Marine Propellers. Journal of Fluids
and Structures, 24, 799-818. https://doi.org/10.1016/j.jfluidstructs.2007.12.010

WM. AP TR [T]. A B %, 2008(2): 10-12.

TREE, &g, mIEW, . RSB RS AR BB ALT]. Jh Rk TR E R (H SR REEAR), 2004,
31(6): 25-28+33.

2, Mdnl, rREZ, & XUZPT AR = 4RI R B AEI]. b AL, 2015, 42(3): 421-424.

vz, WEEP BB NSMAE R TT R IR R[], AU A4, 2007, 43(11): 56-62.

T, ZFAEE, BEA. — ool 4 AT SRR A b B R THA ], ORIERL TR 4R, 2007, 47(1): 57-60.

Xiao, Y., Su, G., Jiang, J., ef al. (2016) A Gaussian Process-Based Response Surface Method for Structural Reliability
Analysis. Yangtze River, 56, 549-567. https://doi.org/10.12989/sem.2015.56.4.549

Zhao, W., Liu, W. and Yang, Q. (2016) An Improvement of the Response Surface Method Based on Reference Points
for Structural Reliability Analysis. KSCE Journal of Civil Engineering, 20, 2775-2782.
https://doi.org/10.1007/s12205-016-1312-9

DOI: 10.12677/met.2020.96062 593 IR N EASE N


https://doi.org/10.12677/met.2020.96062
https://doi.org/10.1016/j.jfluidstructs.2007.12.010
https://doi.org/10.12989/sem.2015.56.4.549
https://doi.org/10.1007/s12205-016-1312-9

	全自动调色机搅拌器叶片流场数值模拟研究
	摘  要
	关键词
	Numerical Simulation of Agitator Blade Flow Field in Fully Automatic Color Mixer
	Abstract
	Keywords
	1. 引言
	2. 搅拌器的几何模型及相关参数
	3. 搅拌器数值模拟计
	3.1. 搅拌器流场数值模拟值计算
	3.2. 搅拌器流固耦合分析
	3.3. 搅拌器可靠性分析

	4. 理论计算和数值模拟
	5. 结语
	参考文献

