VisiMix LAMINAR.
HOMOGENIZING OF NON-NEWTONIAN COMPOSITION WITH HIGH-SHEAR IMPELLER.

Mixing tank:

Bottom type — elliptical,
Inside diameter — 36 in,
Total height — 40 in,
Height of media — 30 in.

Tank entering table is shown in the Figure 1.
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Inside diameter S |in
Total tank height 40 |in
Total volume 617.2 ||
Level of media 30 |in
Volume of media 450.4 ||
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Figure 1. Input of the Tank sizes.

Impeéller: a tooth-disk impeller with tangential teeth — &egure 2.
Themediais a viscous non-Newtonian mixture with the follogyproperties:

Density 12@Q/cub. m
Rheological constant, K 15 P&"s
Rheological exponent, m 30

Yield stressy, 6 N7m

The corresponding VisiMix input table is shown e t-igure 3.
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Flgure 3. Entering rheological parameters on non-Newtonian liquid.
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Someresults of VisMix modeling.

1. Mixing power and torque — Figures 4 - 6.

Projeck  Editinput  Calculate  Supplements  Lastmenu  Lastinput table  Window  Wiew  Hel

Flows charackeristics L El %l

Power and Forces

Mixing power
Specific power L Tarque

Power number
Impeller Reynaolds number
Axial Force applied ko impeller

Shear around the impeller blades 3

Shear on the kank wall 3

Blending, Uniformity of mixing 3

High shear treatment (destruckion of aggregates)  #

Heat Transfer r

Mechanical calculations af shafts K

Figure 4. Main menu of the program VisiMix Laminar.

MIETING POWER

Farameter name Thits

Mixing power A

Figure 5. Calculated value of mixing power.
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Farameter name

Figure 6. Calculated value of torque moment.

2. Calculation of shear characteristics in zone ardheblades — see Figures 7-10.

Shear around the impeller blades
Shear rate near the impeler blades

Shear on the tank wall » Shear stress near the impeller blades
Effective viscosity near the impeler blades
Relative volume of impeller shear zone

Blending. Uniformity af mixing r

High shear treatment (destruckion of aggregates)
Figure 7. Sub-menu of shear parameters in the impeller zone.

SHEAR RATE NEAR THE IMFELLEE. BELATES

Parammeter narme TThits Walue

Shear rate near the immpeller blades 1/sec 5010

For HEIL F

Figure 8. Maximum shear rate in the impeller zone.
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EFFECTIVE WISCOEITY NEAR THE IMFELLER BLATIES

Parameter name TThits Walue

Effective vizcosgity near the impeller blades Fa*s 1.0

Figure 9. Local effective viscosity in the impeller zone.

SHEAR 3TEEZS NEAE THE IMFELLER BLATIES

Farametet natne Thits Walue

Shear stress near the impeller blades Nizqm £110

Figure 10. Maximum shear stress in the impeller zone.

3. Calculation of shear on the tank wall — see Figates 14.

Shear on the kank wall

fverage shear rate near the tank wall

Blending. Uniformity of mixing r fverage shear stress near the tank wall

Effective viscosity near the tank wall

High shear treatment (destruckion of aggregates)  k

Figure 11. Sub-menu of shear characteristics on the tank wall.
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AWVERAGE SHEAR RATE NEAR THE TANE WATTL

Farameter name Uitz Walue

Average shear rate near the tank wall 1l/zec 217

Figure 12. Shear rate on the tank wall.

EFFECTIVE WISCOSITY NEAR THE TANE WATL

Farameter name TThits Walue

Effective viscosity near the tank wall Fa*s 837

Figure 13. Effective viscosity on the tank wall.

AWERAGE SHEAFR STEESS NHEAR THE TANE WATL

Farameter name TThits Walue

Awerage shear stress near the tank wall Nigqm Teq

Figure 14. Shear stress on the tank wall.
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4. Mathematical modeling of mixing dynamics.

Expected mixing duration- 30 min. Figure 15.

PROCESS DURATION

Process duratiu:unl[ 30 I it j

ak I Cancel | Help |

Figure 15. Entering mixing duration.

Results of mathematical modeling of blending — Fegul6 - 18.

Shear on the tank wall r

Blending. Unifarmity of mixing
bl Rl Unmixed part of media s, time (3% r

High shear treatment {(deskruction of aggregates)  #
2 ( aoregates) Unmixed part of media (%), final value

Heat Transfer » Mean circulation time

Mixing Eirne

Time For unmixed part of media to reach 1%
Characteristic Function of tracer diskribution
Crynamics of mixing/blending

Crynamics of mixing/blending. Double - impeler system,

Mechanical calculations of shafts r

Figure 16. Sub-menu of macro-scale mixing (blending).
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Figure 17. Macro-scale mixing dynamics.
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TUHNMIXED PART OF MMEDTA (6, FINAL VATTE

Farameter narme Thits Walue

Frocess duration 1200

Tnmixed part of media (%90, final wvalue 00185

For HET P

Figure 18. Completeness of mixing (stochastic evaluation).

High shear treatment of mixture in impeller zonenflogenizing) — Figures 19-21.

High shear treatment {destruction of aggregates)
. : — Shear stress neat the impeller blades

Heat Transfer k Relative volume of impeller shear zone
IIntreated Fraction of media
IUntreated Fraction of media. Double - impeller system

Figure 19. High shear treatment sub-menu.

Mechanical calculations af shafts k

FFLATIVE WVOLUME OF IMFELLEE. SHEAR ZONE

Fararmeter name TThits Walue

Eelative wolume of impeller shear zone 0000192

For HET F

Figure 20. Relative volume of the maximum shear zone.

VisiMix LAMINAR. Example 4. 8



THTREATED FRACTION OF METTA

Farameter name TThits

Untreated fraction of media (¥4, less than 1
cycle of treatment 0000428

Untreated fraction of media (%07, less than 2
cycles of treatment 000552

Untreated fraction of media (%), less than 5
cycles of treatment 0652

Figure 21. Fraction of media that is blended but not completely homogenized in the high
shear zone (stochastic evaluation).
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