VisiMix DI.
Mixing of non-Newtonian Liquidsin Tankswith Different Impellers on
the Shaft.
Mechanical Calculations of a Shaft with End Bearing.

1. Equipment description and initial data:

Tank application: preparation of awashing& cleaning liquid with micro-disperse solid abrasive.

Tank type: afully baffled tank with flat bottom and 4 baffles.
Mixing device: 3-stage device that includes a disc turbine and two pitch paddle impellers.

Design and main dimensions are shown below in Figures 1 and 2.

M edia: suspension with non-Newtonian properties. Density and rheological constants of the
media are presented in the Figure 3.

TANK WITH FLAT BOTTOM

Inside diameter |"""—L,
Total tank height 8000 |mm j
Total volume 4.247e+04 || j
Level of media 7000 |mm j
Volume of media 3.717e+04| || -]
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Figure 1.
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Figure 3.

2. Calculation of mixing parameters.

2.1. Hydrodynamics. Calculated power value is presented in the Figure 4.
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MIKING POWEER

Parameter natne Tnits

Mixing power A

Figure 4.

2.2. Local Shear rates and Effective viscosity of media. Calculation is performed via
Cadlculate>Turbulence>Characteristics for al impellers. Results of calculations are shown
in the Figures 5-7.

LOCAL VALUESR OF ENERGY DISRIPATION

Parameter name Thnits

Energy dizzipation near impeller - max value | Wike
Energy dissipation - average value Wikg
Energy digzipation in the bulk of volume Wik

Energy dizzsipation near baffles Wike

For HEL F prezz F1

Figure 5.

WAKIMIOM ENERGY DISEIFATION NEAR THE IMFELLFR BLADES

Fararmeter name TThite Value

Impeller 1 Wikg 45.1

Impeller 2 Wikg 17.3

Impeller 3 Wikg

Figure 6.
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EFFECTIVE WVISCOZITY

Parameter name TUnits

Impeller 1 Fa*s

Irmpeller 2

Impeller 3

For HETL F

Figure 7.

LOCAT WATTUER OF EFFECTIVE VISCOZITY

Parameter narne Thits

Effective wiscosity in the bulk of volume Pa*s

Effective wizcogity in zone near baffles Pa*z

Effective wigcogity in zone of impeller with
mazxirmun dissipation Fa*s

For HEL P

Figure 8.

2.3. Mechanical calculation of a console shaft. Initial datafor calculation of console
shaft are presented below in Figures 9 and 10.
Results of calculation are shown in the Figures 11 and 12.
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Figure 9.
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TORSION SHEATR.

Parameter name Thits Walue

Allowrable shear stress NYsqm 1.5e+0%

hiax. ghear strese inupper section of the shaft (N/zqm @ 27e+07
Max. ghear stress in lower section of the shaft (N/zqm @ 27e+07

Mfax. shear stress in the shaft section between
bearings Nfsqm @ 27e+07

Figure 11.

SHAFT VIBRATION CHARACTERISTICE

Parameter narne Thnits

Critical frequency /s

Reotaticnal frequency

Ectaticnal to critical frequency ratic

For HELF prezsz F1
Figure 12.

2.4. Mechanical calculation of beam shaft. Initial datafor calculation of acombined
shaft with bottom bearing are presented below in Figure 13.
Results of calculation are shown in the Figures 14 and 15.
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SHAFT DESIGN

ana
Shaft bype combined beam
Lenath [a) I [ |
4]
[istance Betiveen I I_ vI
b ] o
Length. upper part [c] I RER0 Imm j
Diameter [d] E Imm =]
™ Diameter between I I_ vl A
e aritie s E] Lie
Outside diameter. | 116 Imm LI
lower part (1] lower part cross-zection
Ingide diameter, lower 98 -
part (42) ! Jmm r
xxIf unknown, enter . See HELP. d1 d2
Figure 13.

TORSION EHEAR

FParameter name Tnits Walue

Allowrable shear stress Nisgm 1.5e+08
hdax shear stress inupper section of the shaft (Nfsqm S 2T7e+007

IMax. shear stress in lower section of the shaft |H/=qm S.83e+007

Figure 14.

SHATFT VIBEATION CHARACTERTETICE

Faratneter narne TThits

Critical frequency 1/s

Rotational frequency Rps

Reotational to critical frequency ratio

Figure 15.
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