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MiX Ltd.

S

Founded in 1995

Manufactures software products that allow for solving
most practical problems connected with mixing in chemical
reactors

Commercial Products
 ViSiMiX Turbulent

* VIiSiIMiX Laminar

* VIiSiMiX DI

* VISIMiX PL

* VIiSiIMiX RSDE



| = ISiMiX,RSDE
(Rotor-Stator Dispersers and Emulsifiers)

Unique software program for mathematical modeling
and technical calculations of installations with RSDE

* power, flow characteristics, shear rates and stresses
* homogenizing and emulsion formation
* defining flow and shear parameters for scaling-up

Different types of rotor and stators. Different
installation schemes



Composition

Physical

Turbulence .
properties

Flow pattern Shear rates
Hydraulic
resistance

ViSiMiX RSDE

Blending Dispersing
Homogenizing Emulsifying
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r devices and Liquids
in experiments

i g Water — glycerol solutions. Viscosity 1 — 1000 cP

== Non — Newtonian liquids:

CMC concentration Limits of shear rates, Power law parameters

Exchangeable
stator "

/l e " 1/s _
. Exchangeable

/ rotor 1.5 % 10 - 18000 0.251 0.702

2% 2-12000 0.890 0.605
2.5% 2 -8100 1.075 0.630
3% 0.4 - 1800 5.95 0.514
5% 0.8 - 1400 18.77 0.521

WINDOW type | I SLOT type I PERFORATION type
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Scheme f mez:\jurement of the
‘ t rque.moment




~ |Power constimption due to hydraulic
=N | :
-~ resistance in anl’plar channels

betweeh rotor and stator
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| Compatison of Calculated and
IVIeasur' value‘.tof RSD power.

’
R)- ith Closed’ stator.
Newtonian media Non — Newtonian media
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= = ' .
- |~ Experim@ntal evaluation of flow
B ~capagity of\RSD devices

Method 1 : Using power Pyin =P Qw? Rrot ?/2
consumption Q= 2(P-P,)/ p w?R 2

Method 2 : By comparison of tracer distribution curves

SSSSSS




FI W numb rs Nq based on flow rate

ined Qtwo different
‘methods

Stator Internal Rotor

L

Diameter, Diameter,

Tracer Power

distribution measurements
30 0.203 0.223
40 0.1 0.0922

42 0.165 0.182

12 Visimix.Ltd



L FLOW

Pcf: APres
=p [ w?rdr
APres _Z Cfl P Wrad | /2
C;; =Ky / Re +K,
rad| Q/A
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APACITY,AND POWER
CONSUM TION, OF RSD DEVICES
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Power depends on viscosity Measure power mp Know viscosity

W ¢ = F(vV.s ) — Rheology law Know viscosity g Know Shear rate
IVlsh = F(veff)
e=w M, /(2 p Ry Hyy) = M ogVers” Solve for Moment,
K efr = F(Verr) Viscosity and Share rate
4500
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% 1000 = &
500
(@)
(0] 500 1000 1500 2000
RPM
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- Emulsifying action of RSD
Breakmg and coalescence of droplets in
high shiear channels of RSD

* Mathematical model of drop 100
breaking / coalescence has been
successfully used for practical
application in the program VisiMix
Turbulent (see www.visimix.com)
starting from 1996.

D.um 10

* Drop breaking and drop coalescence
are result of turbulence

' 1 EIOWlkg 100 1000
* Frequencies of drop breaking and
drop cosalescence depend on energy Sauter mean drop size
dissipation rate, calculated by RSDE vs mean energy dissipation
program, drop diameter and physical in 50 mm RSD

properties


http://www.visimix.com/

|

EXAMPLE OF
VISIMIX RSDE SOFTWARE
APPLICATION

Homogenizing of shampoo in tank
with a rotor/stator disperser



dtermg of design and dimensions
of the rot /statp device (RSD)

o

o Current choice H
I‘i,‘l U i"||| I‘I"||i|| |||i||||| ||||||i||||| SeIeCtlon
ASA | RSARS | RSRSR | RSASRS IT_EETI of RSD

RSD without central rotor

i e e design

B sn | sshs | Ok | Cancel | Helo sc h e m e

Toath dise

L
L.
@ —
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; of Hesign
of the:,rot /statp

d dimensions
evice (RSD)

a-v

RSD DESIGH

Fotational speed

Intermal diameter

E =ternal diameter

Intermal diameter

E =ternal diameter

Intermal diameter

E =ternal diameter

| 3000

IRprn

.

ROTORS

II'I"II'I"I

II'I"II'I"I

II'I'II'I'I

I nnnn

~1

STATORS

Entering
of main

IITIITI

RSD data

II'I'IITI

II‘I’IFI'I

I i

II‘I’IFI'I

I mirm

oK |

Cancel
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d dimensions
evice (RSD)
-

E 'terlng of @esign

e

—of the rotd /statp

nm
e

.,//
Stator types Current choice
STATOR 1
WINDOW type SLOT type PERFORATION type | SLOT bpe
’ i Ok l Cancel| He|p|
Entering Stator type
19
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d dimensions
evice (RSD)

a -

esign
tat
{s ato

| STATOR 1: SLOT tuoe ROTOR 1: SLOT tuoe
Internal height (1) |mm j . Intemnal height (h1) | a0 |mm ﬂ Jome
Extemal height (h2) a0 [ <] H h Extemal height (2] E] [rm = H. h
Number of slots B ..,! o Nurmber of slat 20 — » ot
Height of slats (3) BED [rn - Height of slots [h3) [ 30 |mm ~| N
Width of slats (w) BE [rm <] —!—F Width of slots [w] [1.7 mm =l

Reference infoimation:

= p— _I_l
Internal diameter 0.092 m ’7 —‘—- EH 9‘ | .=
External diameter 0.1 m U U U

I 0K I Cancel Print Help |

Reference information: | H T ‘H_w_ —‘ -
‘ :g -
Internal diameter 0102 m L 4 Uil
T

External diameter 0.11 m

| 0K | Cancel Choose new statar Print I Help I

Entering dimensions of stator and rotor
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DENSITY AND TYPE OF MEDIA

Average density of media

| 1080 [kgleubm v

AVERAGE VISCOSITY OF MEDIA

TYPE OF MEDIA

(@ Newloniar

(" Powerlaw non-Newtonian

(™ Canreau nonNewlorian

Dynamic
viscosity

Kinematic
viscosity

_ T=T,+K*y" -

1= 0 ho-p

- Ao .[14(1ey) |
petiey Koy i

0K Cancel | Print |
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300

00002857

Cancel |
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T=pay,

where T -shear stress, Pa;

[t - dynamic viscosity, Pa+sec;
Y -shear rate, 1/sec;

]



ing and calculations

the RSD IJ Ll
‘ ‘

Channel 1 SIJH |

Project Editinput Calculate  Supplements Lastmenu Lastinputtable  Window View Help

POWER AND FLOW )
SHEAR CHARACTERISTICS OF RSD CHANNELS |
. Shear Rates

| Parameter name
CHARACTERISTICS OF EACH CHANNEL .

Shear Stresses
BATCH HOMOGENIZATION ) .

Specific Power
CONTINUOUS FLOW HOMOGENIZATION g Hecive Vil
SATCHEMASFING ' Surface Veloctty of Rotors
CONTINUQUS FLOW EMULSIFYING ) Wi ofChanne
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= at ematlca \mode g and calculations
homogenlzatlc}rrof 1edia in the tank IJLl
| . ¢ " (|

il ch]_ 4
— Entering
Intemal RSD -1 | Extemal RSD | Irine RSD |
Installation
Scheme

Internal RSD - 1
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Mathematlca modeling and calculations
homogenlzatlon of media in tl'.l?tank

o

Yolume of media 450 |I j
Number of impellers 1
Mixing time * 70 | g j Impeller
-‘\H'H, g
Yisimix program Laminar j
* Mixing time iz defined using one of Visimix programs iR“RSD
0K Cancel Change installation scheme ‘ Print ‘ Help ‘
24 Visimix.Ltd

Entering
mixing tank
data
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e homogenlzatlon of media in th
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FORER ANDHQ
SHEACHARACTERTICOF D CHAMNEL
CHOBACTERTICOFACHCHAANE
_BAICH AOMOGENCATON
CONTIVOUS W HONOGENZATION

BATCHEMIS#11G

}

}

}

Homogeaaton of mei i 50 i

R tme ot mghhersne Bty )

Ptsageof e rough igh shesr e Bikch

P
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" ATCH HOMOGNZATON ™

Tmerequred o bomgencaon.§

Nor o cion o e e
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g and calculations
ank

Dynamics of homogenization. B
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For HELP press F1

The Homogenized fraction of media is a part of media that has passed

through the homogenizer for one or more times

25

Visimix.Ltd



~

PONER ANDFLOW
SHEARCHARACTERTICS 0 D CHANNELS
CHOBACTRTC O EACH WM

BATCH HOMDGENCATIN

! ‘Hnmugen'uaﬂon TR

" | BATCHHONNGENZATON ™

CONTIVOUS FLOW HOMOGENZAION
BATCHEMISEYNG

CONTIUSF W BSFNG

Bt o med s v, Bk ‘Timerzqui Aw—

P et derne Btch 0 Nonhomeened ucinf e e B

Do bemogevaton B

bt Fracionf e,

modeli
batch‘d

ation

TIME REQUIRED FOR HOMOGENIZATION. B

g and calculations

Parameter name

Units

Time for 95% homogenization. B

Time for 98% homogenization. B
Time for 99% homogenization. B
Time for 99.9% homogenization. B

Time for 99.99% homogenization. B

3270

For HELP press F

Define process duration corresponding to the required product quality
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ath

ematicallmodeling and calculations

L

PROPERTIES OF CONTINUDUS AND DISPERSE LIQUID PHASES.
~ Continuous phase
Interfacial

Entering

Density [ 1000 kacubm  ¥| | cuface tension | 0.003 |N/m
Dynamic viscosit_l,ll 100 cP LI

Index of admixtures
Disperse phase

Yolume fraction | 0.3 0- 0.5 - no emulsifier

Density | 800 0.5-1 - weak emulsifiers

ka/cub.m j

Dynamic viscosity | 200 cP j »1 - strong emulsifiers

Characteristics
of Continuous
and Disperse
liquid phases

27 Visimix.Ltd




I\/iaﬂwematlca mod

diameter,
For HELP press F1

e

#9 [BS-01] - NON-EMULSIFIED FRACTION OF..[ = | & |[s£3n]

I‘g and calculations

NON-EMULSIFIED FRACTION OF DISPERSE
PHASE. B

Emulsifing
time

Fraction

1.0 min

2.0 min

3.0 min

4. 0 min

5.0 min

For HELP press F1
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software for chemical engineering . . -

hank You

Come and visit us at our stand
A33, Hall 9.1

VisiMix Ltd.

PO Box 45170, Jerusa lem, 91450, Israel
Tel: 972 - 2 - 5870123 | Fax: 972 - 2 - 5870206
E-mail: info@visimix.com
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