VisiMix DI. Modeling of Suspending in Tanks with Different Impellers
on the Shaft.

LIQUID-SOLID MIXING IN REACTOR SUSP D WITH DiSC TURBINE AND A310 IMPELLERS.

Entering the data for reactor in VisiMix DI and calculation of energy dissipation in
the bulk of volume.

The data of the react&usp_Dare entered in a projeSusp_D.vsd Type and main
dimensions of the tank are presented in the Figju@haracteristics of mixing device and
positions of impellers corresponds to Figures @n@ 4. Properties of liquid media are
shown in the Figure
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Total volume 3.534e+04|[| -]
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Figure 1. Reactor Susp_D. Type and dimensions oft ank .
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Figure 2. Reactor Susp_D. Mixing device.
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igure 3. Reactor Susp_D. Impeller 1.

igure 4. Reactor Susp_D. Impeller 2.
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‘ AYERAGE PROFPERTIES OF MEDIA

Type of media

Behavior of Maon-Mewtonian media is

“*  Mewtonian Maon-Mewtonian . : J
: approgimated with the functionz:

Average

denzity I 1000 Ikg.-"u:ul:u.m j

Dynarmic - _ n

Wizoosity | 0003 IF'a 5 =] T=T,+K=* ¥

Kinematic BL=T, = ?-1 + K = .?n-1 ,
wizcosgity |—3E":IE I s0.ms j

Figure 5. Reactor Susp_D. Properties of quu'id medi  a.

Calculation ofEnergy dissipation in the bulk of volume — see Figures 6 and 7.

Project  Editinput  Calculate  Supplements  Last menu Lastinput table  Window  Wiew Help

HYDRODYMNAMICS 3 i ml %l
CHARAZTERISTICS FOR EACH IMPELLER [ 3

Single-phase liquid mixing r

CHARACTERISTICS FOR. ALL IMPELLER.S k

Heat Transfer, Continuous Flow (CF) »
TUREBLULEMCE, MAIN CHARACTERISTICS

Heat Transfer. Batch (BH) 3 LAl WaLLES OF EMERGY DISSIPATION
Energy dissipation - maximum walue
Energy dissipation - average value

Heat Transfer, Semibatch (SB) r

Heat Transfer, Fixed temperature regime (FT)  # Enetgy dissipation in the bulk of walume

Energy dissipation near baffles

VOLUMES OF Z0OMES WITH DIFFERENT TURBLULEMCE
Yolume of zone with maximum dissipation

RESIDEMCE TIME IM 2OMES WITH DIFFER.EMT TURBULEMCE
Relative residence time in zone of maximum dissipation

Relative residence time in zones of baffles
MICROSCALES OF TURBULENCE IN DIFFERENT Z0MES
TURBULENT SHEAR. RATES IN DIFFEREMT Z0OMES
Maxirmurn local turbulent shear stress

Figure 6. Reactor Susp_D. Menu Turbulence.
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E‘ [Susp_D] - Energy dissipation in the bulk of volume

ENERGY DISRIFATION IN THE BULE. OF WVOLUME

Pararmeter name

TThits

Walue

Fnergy dissipation in the bulk of volume

Wikg

00922

For HELF prezz F1

Figure 7. Reactor Susp_D. Energy dissipation in th

2. Reproduction of the local energy dissipation in ta tank using the program VisiMix

Turbulent.

2.1 Open the projeGusp_T.vsmin VisiMix Turbulent . Enter the tank corresponding to the
data of Figure 1 andverage properties of mediacorresponding to Figure 5. Ent&r
stage Disk turbinewith dimensions corresponding to the data of FedirPosition of
the upper turbine must correspond to position efithpeller 2 — impeller A310 in

e bulk of volume.

Figure 4. Input table for the mixing device is skmowv the Figure 8.

2.2 Select theRotational speedof the turbines so as to provide the valuebmier gy
dissipation in the bulk of volume in the limits 0.0922 £0.01. As is shown in the Uig 9,
this requirement is satisfied at 54 r.p.m.

Note. The calculated mixing power and overload of the drive (see Figure 10) in thiscaseis

not taken into account.
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DISK TURBINE. MULTISTAGE

Tip diameter Imm vI )
Impellers number
Dist. between stages 1200 Imm

Diameter of disk Tho Imm

Mumber of blades II|

L Lo

Pitch angle 90 |deg -] o
=

Width of blade 200 [mm -] . “

Length of blade 250 Imm j

Dist. from bottom 600 I""" j e =

Rotational speed 54 IHpm j

Motor power 1e+04 Iw j 23000

Figure 8. Project Susp_T.vsm. Equivalent mixing de  vice for bottom turbulence.

E3 [Susp_T] - Energy dissipation in the bulk »olume

EWNERGY DISSIPATION I THE BTUTLE WOLTTNWE

Faratneter natme TTnits Walue

Energy dissipation in the bulk wolume Wilke 00214

For HELF pre== Fl
Figure 9. Project Susp_T.vsm. Energy dissipation ¢ orresponding to 54 r.p.m.

|

Mixing power iz too high for your drive.

Ve

Figure 10. Project Susp_T.vsm. Calculated mixing p  ower for the ‘equivalent’ project is not
relevant.
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2.3 Enter properties of solid and liquid phase (seafeid 1), clickCalculate>Liquid-solid
mixing>Complete/incomplete suspending and correcAverage properties of media
(Figure 12).

2.4 Check pick-up conditions (vi@alculate>Liquid-solid mixing>Complete/incomplete
suspending). Accordingly to the results of calculations, fhiek-up conditions are
satisfied — see Figure 13.

00 [ig/obm =]
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Figure 11. Project Susp T.vsm. Entering properties

of solid and liquid phase

kofcubm |
00047 [Pas v
373306 |sqmis v

Figure 12. Project Susp_T.vsm. Correction of avera

ge properties of media.
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x

Complete suspension iz expected

Figure 13. Project Susp_T.vsm. Checking the pick-u  p conditions.
3. Reproduction of macroscale transport rate and modahg of suspension distribution.

3.1Return to the prograMisiMix DI. CalculateMacromixing timein the reactor
Susp_D.vsd- see Figure 14.

|:_'1 [Susp_D] - Macromixing tine

LACROMMIFING TIME

Parameter name Tlhits

Macromixing time

For HEI F pre=zz F1

Figure 14. Project Susp_D.vsd. Macromixing time i  n reactor.

3.2. Return to the proje@usp_T.vsm(programVisiMix Turbulent ). Calculate
Macromixing time. Accordingly to the results (Figure 15), at 54mpthe calculated
value is 120 sec.
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3 [susp_T] - Macromixing time

MACROMIKING TIME

=10l |

Pararneter name TTnits

Macromixing time

Figure 15. Project Susp_T.vsm. Macromixing time f

For HELD

or 54 r.p.m.

bress L

3.3.For reproduction of the macroscale mixing cdtthe tank Susp_D_vsd (see Figure 14),

the Macromixing time for the project Susp_T.vsm must be within thatsm35.9 + 39.7
sec. The corresponding rotation speed of turbimebout 54 r.p.m.* 120/37.8=171.4

r.p.m.

3.4ChangeRotational speedto 171 r.p.m. (Figure 16) and definklacromixing time (via

Calculate>Single-phase liquid mixing). Accordingly to the Figure 17, the calculated

value is within the required limits.

DISK TURBINE. MULTISTAGE

B0 [fom -]
Dist. between stages 1200 Imm
Diameter of disk 750 Imm
| 5 |

Tip diameter

Impellers number

Ledle

Number of blades

Rotational speed

171 ||[Rpm =~
1e+04 Iw

Pitch angle a0 IdEg j
Width of blade 200 |[mm -]
Length of blade 250 Imm j
Dist. from bottom 600 I""" j
=
[

Motor power

Figure 16. Project Susp_T.vsm. Correction of Rota

5000

#3000

tional speed.
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E3 [Susp_T] - Macromixing time O] x|

MACEONIZING TIMME

Farameter name TThits

Macromixing titne

For HELFE press Fl

Figure 17. Project Susp_T.vsm. Macromixing time f or 171 r.p.m.

Notes. 1.The calculated mixing power and overload of the drive (see Figure 10) in this case
is not relevant.
2.Difference of density and viscosity of suspension (see Figure 12) and of liquid
phase (Figure 5) is not important for this example.

3.5 Modeling of distribution of suspension.

Calculate parameters of suspension distributian WCalculate>Liquid/solid mixing. For
example, seledtiquid/solid mixing. MAIN CHARACTERISTICS - Figure 18.

3 [Susp_T] - LIQUID-SOLID MIXING. MAIN CHARACTERISTICS -0l x|

LIQUID-30LID MIFING. MATHN CHARACTERIETICS

Parameter naime TThits Walue

Mhaximum degree of non-uniformity -
axial, %o

Mhaximum degree of non-uniformity -
radial, %a

Awerage concentration of =olid phasze in
continuous flow

For HELF pres=s Fl
Figure 18. Calculated parameters of suspension dis tribution.

VisiMix DI. Example 2. 9



