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VisiMix I

AEHTIE BEHEESIaL—F VisiMix DA T ILIRIZES
VEalb—2avDFIEE. HlEERWTHREBELET,

FSATILIRERSL E(FAHE. WEERIRRICOVWTCEHRBALI-FA/ 7RI ARREINET,

About VisiMix Turbulent SV

disk turhbine

propeller

Destination of the special version of the Visilix Turbulent SV - to show ahilities of the
program VisiMix Tuthulent.

The main differences fiom the commercial program:

1. Inpui options are limiied to:

2. 5V program does noi perform:

-single siage mixing devices - calculations for scraper agitators
-two types of impellers - mechanical calculations of shafis
- narrow limits of T/D relations

Applications of the program:

-For universities and training courses - as an educational tool for illustration and
analysis of influence of all main design and process parameters on mixing efficiency
and scaling-up.

- For commercial VisiMix users - as a trial version showing the universal process

applications and advantages of VisihMix programs as an engineering ool

&) ok
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1. 7aSTHDOVER VisiMix I

VisiMix SV Z#EFL T, i 70z 1ERLET,

Enter a project name

Broject Edit input  Calculate Supplements Lazt menu

IRTFEBBAD: |3 trainine -] e B
(O=a s ulwilm i@ S —

S

Edit input  Calculate Supplements

i/

ek ) [tut_Turbulent 01 WS {RTES) |
FrLDAERRE | WisiMix Project Files fevsm) | o)

Beport k

Y—Lin—o Ol 7oav,

HAHLE, A=a2— Project > New Z:EIRTHET7AILD
REZEREITIFIATATNRRRINETOT,. FED
ZRIZDITTREZL TS,

Alt+F4
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2 EEBDMIETE VisiMix I

TRUTOMERT B, RHEICRBRIEE NBRRRENET
¢ EEF R CEEATRETY).

2-1. BV DIEFE
#  Tank types - [i]

TAMES WITHOUT JACKET

Current choice

Flat bottarm Elliptical bottom
Flat bottari
TAMES WITH COMVEMTIOMNAL JACKET

Eancell Help |

RIRSNTWAFAT7OTh b, ZUTHEEDHIKEZEIRLET,
—_TIlE. TFlat bottom (FF&) 12 IRL TS,

/
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VisiMix I

FRZEFEIRT H&, RIZAVIDIETE HEELERE)ZANT BFEATAT BNRRSNFET,

|
TANK WITH FLAT BOTTOM / BREREITNEIAZ 21— EENAHETT,
Inside diameter | 58 |in j
Inside diameter (M%) = 58 [in]
Total tank height EN I Total tank height (f§£ &) = 73 [in]
Lo Total volume (& £) = 3161 [I]

o I R 3 Level of media (&= <) = 56.82 [in]
Lovel of madia AT e Volume of media (R &) = 650 [gal]
\,U,r | .I: d - = 1473 R

cumectneds |0 Jlol Tips : DT EARESN TL BB E,

BEZANTHERSSHBETEALNET,
(]9 | Cancel | Choose new tank Prit Help %7’{9‘/[:0 l'\'c
Chose new ## : F2IRDEIRICEYET

Print : MAEA ASHTOATRIERENRILES,
TEEZEAALES, OKEHLTLESLY, | Help: a—H—HAROHUR—5HEET,

‘ [
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VisiMix I

2-2. 1IN ILDIEE

BUDDEENMET THE RITNYTILORIREERT 554700 BRIRENET,

Il Baffle types

Flat baffle - 1
(on the wall)

FLAT BAFFLES

10

Flat baffle - 2

(af a distance

from the

Tubular baffle —

TUBULAR BAFFLES

Tubular baffle —
¢

]

| g1y

I

|

De Dietrich

Beavertail baffle

No
Baffle

Mo Baffle

Ok ‘Cancel‘ Help |

Mo Baffle |

ZZTl%. TNo baffle /S JLEL) 1Z:8IRL TS0,

% ;-EMORI
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VisiMix I

2-3. IR DEE
INVTILDIEENER T 5L RICEBBOBRETERT 251470 DARREINET,

8 Impeller types. & » = ﬁ

Vafalni

Current choice

dizk turbine

dizk turbine

8

Cancel | Help |

zingle

propeller

ZZTIl&, Tdisk turbine (T4 R92—E>) | Z:#ERL ., OK ZHLTLZELY,
"& 0.' E MOR' Copyright © Emori Infotech Co.,Ltd All Rights Reserved.



VisiMix I

BHEOMREBIRT HE. RISTEEEGREZMHZANTEFAT7ATNRRINFET,

DISK TURBINE

Tip diameter 500 [fmm ~ Tip diameter (E%)\: 500 [mm]

Biameter o disk 375 om <] ] Diameter of disc (T4 A2 %) = 375 [mm]

Number of blades Ijl Number of blades (QSJ*EHI%Z) =6

Pitch angle o[ ‘deg j Pitch angle (qu*ﬁﬂﬁfx-l'ﬁ) =90 [JE]

dth of blade m o <] Width of blade (&) = 100 [mm]

Length of blade 2 o o] 2 Length of blade (E&K) =\125 [Tm]

Dist. from bottorm FiT — A Dist. from bottom (¥&/E A 5 D EERE) = 400 [mm]

Rotational speed 100 Rpm =

e — : }KEJ j > e Rotational speed ([Bl#5%%) = 100 [rpm]

Pumping direction  [down | Motor power (E—%—8)71) = 5 [kW]
Pumping direction (M H 5k A ) = down

0k | Cancel | Chooss newimpeler | Print |  Hepp |

STiEZEANLIZB, OKZHLTLEZSLY,
"é &.' E M O RI Copyright © Emori Infotech Co.,Ltd All Rights Reserved.



3. MIEDTETE

VisiMix I

MAEDOYE (BEEME)ZHRELET .
FEEEIZ(X. Dynamic viscosity (#xf#45 E) A Kinematic viscosity (BI#GE) DLV b
ZANLET (Enterzif g & BEDEZAVTAANINTULVENES>—ADENSZ

LNFET ),

I ‘ AVERAGE PROPERTIES OF MEDIA
Type of media
@ Mewtorian > Mon-Mewtorian Behavior of Mon-Mewtonian media is
approzimated with the functions:
Average
denzity | 1050 |kg"'l'3Ub-m ﬂ
Dynarmic = L
wiscozity | 2 |'3P ﬂ T=T,+EK=¥
Kinematic B=T,*¥"'+K= Tn'1 .
wizosity 11.905-06 | 5.1/ ﬂ
I hi where I - dynamic viscosity, Pa*sec;
Pa(sec) ¥ -shear rate, 1/sec;
| T -shear stress, Pa;
T,-yield stress, Pa.
Frint | Help

] | Cancel |

% ;-EMORI
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Average density (FF9%5 E) = 1050 [kg/m”3]
Type of media = “Newton” (=21—k3i1K)
Dynamic viscosity = 2 [cP]



VisiMix I

F Y
) VisiMix Turbulent SV 2K7 . (=] 2 e

|Eroject Editinput Calculate  Supplements  Last menu  Lastinputtable  Window View Help |

DS ue ik o

=] [NONAMED1] - Drawing of apparatus

For HEL P press F1

ETOHRENMET I HE HHELEEENBBISNET,
N TEAMNTIRFFIEEARETODICBLEGANFIET TY,

'o . 10
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A BEREEOHE VisiMix I

4-1. Hydrodynamics §tE# R + VORTEX FORMATION (7RJLT9 XFZ4R)

A—a— Calculate > Hydrodynamics >
- Mixing Power (¥£#&)75) [W]

MIXING POWER

Parameter name Units | Value

Mixing power W 96.5

- VORTEX PARAMETERS (FRILTOIRAEIET—4)

. . > =
- Circulation flow rate(ft iR =) [m"3/s]
VOERETEX PARAMETEERES
7
CIRCULATION FLOW RATE Parameter name Units Value
Parameter name Units Value Vortex depth m 0.340
Vortex volume cub.m 0.0681
Circulation flow rate cub.m/s| 0.0245 Area of media surface sq.m 1.80

Media level increase due to vortex formation | m 0.0399

'0 . 11
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VisiMix I

4-2. Turbulence EtE &R

A= — Calculate > Turbulence >

- LOCAL VALUES OF ENERGY DISSIPATION
(BB TOIRILF—HEUERER) [W/kg]

LOCAL VALUES OF ENERGY DISSIPATION

Parameter name Units Value
Energy dissipation - maximum value Wikg 11.2
Energy dissipation - average value Wikg 0.0374
Energy dissipation near baffles Wikg 0.0246
Energy dissipation in the bulk volume Wikg 0.0246

 TURBULENT SHEAR RATE IN DIFFERENT ZONES

(BELETOHARHERE) [1/s]

TURBULENT SHEAR RATES IN DIFFERENT ZONES

Parameter name Units Value
Turbulent shear rate near the impeller blade | 1/s 2430
Turbulent shear rate near the baffle 1/s 114
Turbulent shear rate in the bulk volume 1/s 114

Tips: 1V RS—TOEAMEENEAMIERDRIZRELET

- DISSIPATION OF ENERGY AROUND THE IMPELLER (EE MO I /L¥X—8RER)

DISSIPATION OF ENERGY AROUND THE IMPELLER

Energy dissipation, W/kg

Padiuvus_, Start

% ;-EMORI

Copyright © Emori Infotech Co.,Ltd All Rights Reserved.
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VisiMix I

4-3. Single-phase liquid mixing FtE#ZE

A—a— Calculate > Single-phase liquid mixing >

- SINGLE-PHASE MIXING. MAIN CHARACTERISTICS (11 % DR & 1 1R ) [s]

SINGLE-PHASE MIXING. MAIN CHARACTERISTICS

Parameter name

Value

Macromixing time

Mean period of circulation

Characteristic time of micromixing

48.5

100

16.8

- Macromixing time : YV X7 — )L D;E & BfE

(Fo—H—ZBRERISEAL, R —E 1%REZERT HDICET D)

- Mean period of circulation : TF¥ERERE (RES LUV EHRENDEE)
- Characteristic time of micromixing : Y420 X4 — )L D& & FFH]

(GABEMEE DD FLARNILTOY—%ERT HDIZET HH5MHE)

Tips: 7O RADEEEEHM = Y/ORS—)LOEEEME + Y4705 — )L DB & EE

/
'é &.' E M O RI Copyright © Emori Infotech Co.,Ltd All Rights Reserved.
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5. B-REENDETE VisiMix I

5-1. B-BEBEDIEE
*—a— Calculate > Liquid-solid mixing ®W\F A DIEE %8RI BE.
El-REEDIEEZITIFATAITDRIREINET,

FROPERTIES OF SOLID AMD LIQUID PHASES.

Density of liquid phase | 1050 lkafcubm v l Density of liquid phase (5&*57’5 &) = 1050 [kg/m"3]
Dyn. viscosity of cont. phase (;&#8%51%E) = 2 [cP]

D_I,Int. v;;scusity af | 2 ||:F' ﬂ

conl. phase

| | Concentration of solid phase (Bl{&;EE) = 150 [kg/m"3]

gggg;”“a“”” ofsold | 150 kgfcubm | Density of solid phase (BE{&% E) = 2630 [kg/m~3]

venyeisaliziee  EED ko/oum | Average particle size (F£19%i%) = 85 [micron]

pveoge paticksize |5 Era— Size of largest particle (&KX #if¥) = 130 [micron]

Size of largest particles = | 130 |mi|:n:.n ﬂ POSition Of OUtlet he|ght (& D{ﬁlﬁ%é) = O [mm]

Pozition of outlet-height | 0 |mm ﬂ

* zignifficant fraction - 5% of solid phaze

'0 . 14
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5-2. BEEYIDYHEDIRSE

HEZKRZASE, VISIMXITEG B REARDHMEZIRELETT,

Calculated wvalues of average properties of  suspension / oK

don't correspond to your former input of average

PROFPERTIES OF MEDIA:
annceI

Farmer input | Calculated values

Density, kofocub.m : 1050 1140

Dynamic wviscosity, Pa*sec: 0.00z 0.00251

Tao change your input select <Cancels, then Edit- Properies & regime -
Awerage properties of media, and replace vour former input of density
and wiscosity with calculated values from this table.

To proceed with the calculations without changing vour input, select
<Ok>. Inthis case calculated hydrodynamic parameters will correspond
to the farmervalues of PROPERTIES OF MEDIA,

/
'é &.' E M O RI Copyright © Emori Infotech Co.,Ltd All Rights Reserved.

Former input : 1—H—IZ&B A H1E
Calculated values : E{APHEEDEFEEEZEEL-MHE

BEE SRS E-TEADFON TR ORETT,
MM ZUTOT A2 1840 OUERCTEZONET .

p=u - (1+2.5¢)

b+ D
¢ SEARDEHESE

15



VisiMix I

Edit input > Properties & regime > Average properties of media A5,

PHEZIRESNEICERELET,

BT |
AT A DA |

'0 . 16
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VisiMix I

FHICIOTIE IEHDEFENREDAZBLI-FTREE, REELGDIEENHYET,

RIADMEIZKD El-RESDMHEIZKD
ATEER ATEER
BiFEh
[W] 96.5 108
MtHRE
[M"3/s] 0.0245 0.0244
B 7Lk
[1/s] 2430 2290
<O 0R &R
48.5 48.5
[s]
2O0REERE 16.8
[s] ) 20.6

" o 17
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5-3. Liquid-solid mixing M §1 & #&HR

L CompIEesucparaan S questonni BRSO EATTONDE, VisMXIEZ DR TIE
BENT+RTHEENERLNG, ELSHED

- LIQUID-SOLID MIXING. MAIN CHARACTERISTICS (E-&R& DX R EE)

LIQUID-50LID MIXING. MAIN CHARACTERISTICS

Parameter name Units Value
Maximum degree of non-uniformity - axial, %% 27.8
Maxitmum degree of non-uniformity - radial, %5 74.9
Average concentration of solid phase in continuous flow  |kg/cub.m 209
Maximum energy of collisions i) 2.58e-12
Characteristic time between two strong collisions 5 78.9

Tips: VisiMixIZ A~ 15— 1% (non-uniformity) % 25% Ll L THBE BERT+HTHBHERLLET,

'0 . 18
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VisiMix I

- AXIAL DISTRIBUTION OF SOLID PHASE (E{AD &7 [F] 493 %)

Relative concentration

AXTAL DISTRIBUTION OF SOLID PHASE

T

IDistance firroxrxrrm bhottory., 1start

- RADIAL DISTRIBUTION OF SOLID PHASE (BE{A D ZE AR5 %)

RADIAL DISTRIBUTION OF SOLID PHASE

Relative concentration

Radiuus.,

Sfar’rl

% ;-EMORI

*ZMFS521X0—hILDETIEAL.
EHETRINET,

19
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6. R-BESDETE

VisiMix I

6-1. BR-BEBDIETE

A= a— Calculate > Liquid-liquid mixing ®W\Fh M DIEB %IRRT 5.

R-BREBDEEZITIFATATNRIRINFES,

Continuous phaze

Density | 1050 kgfcubm |

Dynamic vizcosity | 0.002 |P'a°‘s j

Dizperze phaze

Yolume fraction 015

Density | %40 ka/cubm v |

Diynamic vizcozity | .03 |F'a"s j
] | Cancel | Fririt |

PROFPERTIES OF CONTIMUOUS AND DISPERSE LIQUID PHASES.

|nterfacial

surface benzion | 0.03 | MN/m

=]

Indes of admixtures | 1]

-1--05 - coagulants [de-emulsifiers]
05--01 -2 and 3-valent iong of electrolytes
0.1 - 0.1 - nio sighificant admistures

[pure oil - water]
0.1 -0.25 - electraolytes
0.25- 0.5 - zmall quantities of detergents
0.5-1 - detergents emulzifiers

Help

% ;-EMORI

Continuous Phase (GE#t4H)
Density (Z &) = 1050 [kg/m"3]
Dyn. viscosity ($51%) = 0.002 [Pa-s]

Disperse phase (%#{18)

Volume fraction ({A#&%3) = 0.15
Density (% E) = 940 [kg/m"3]
Dyn. viscosity ($51%) = 0.03 [Pa-s]

Interfacial surface tension = 0.03 [N/m]

(FRmEsk )

Index of admixtures =0

CEMIKREZRT EH)

20
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Formerinput  Calculated walues

Deensity, kg/cub.m : 1050 1034 Ei%REE g—[—%j&ﬁ*;[:\
BEYOEHYENMRREINET,

Dynamicwiscosity, Pa*sec: n.ooz 0.00275

Note: TIL 3 DEEHEIZDULNT

KEFIED, =3.95,m

100000 |

y SEIEDAIEEI S HIEMSE
) ZD/RDEOIEAIABRSELLTESY o
MBFIYED, =170 m - | C,=T0v0l%
Ul mmamrenen TA 184 DIEERT 7 towe p ST
" EEMOKHEHETEET, £
LWL, S EENZ<EDE - SN )
v WE LN ERLET, g

I 50
ERSH) \i\;é\\fff;
10 N

R HERE [mPass]

6
F=.WoIvIL avDiEElF _
: SEROBIA AR B ===
b Einsteln’s FEZa—bUMIGEEERTIED L —
eq' ZHBELESLY, 0.01 0.1 1 0 100
’ 0 2I0 4I0 60 (BEZH) MR
W/O ==Ly g ORI REE &8
A RS [vol%)] g%af@\% 3 VO RMTREEE & BT
*SEXMEKES, BRREIEREMt 24— BIBEEMEAR L 2—HEEHRE(2008) 21

/
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VisiMix I

. Centrifugal separation of emulsion is expected.
_Jé Adding baffles is advisable

BHREBEEDEENTHONDE., VisiMiXITITIL av BB ENGNEEZFEIL.
NI ILDEMERELET,

'0 . 22
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VisiMix I

6-2. 7\ )LD M

N s v w L)

Y—ILIN—DINVIILDTAAVERTE NI ILEEIRT S
FA 7O HRRRENZFET D TFrat baffle — L(BEFZ/ NV T ILIR)ZF
BRLT, TiEZAHDLET,

FLAT BAFFLE-1
| |
e
i ' Baffle types pe |dTh 14?.3 |m|‘ﬂ j
FLAT BAFFLES TUBULAR BAFFLES ]
Current choice I_eng‘l’h 1 SDD |mm j
I I
H n Dist. from bottom 400 |rnm j o
Fla batfle - 1| B 22 ~ 2| Tubular baffle - |Tubular bafre =
ton the wal) | b the wal) ? Angle to radius (fi) 0 [[deqg -] £i E
Flat baffle = 1
I Ne (on the wall)
Baffle 0K | Cancel | Chooze new baffle | Frint | Help
‘ Ok | Cancel| Help I I
| De Dietrich o Bt Number (*&é&) =4
_ Beavertail baffle . > —_
Width (#\w2Z)JLIE) = 147.3 [mm]

% ;-EMORI

Length (/X Z)L&E) = 1300 [mm]
Dist. from bottom (JEA oD EE##) = 400 [mm]
Angle to radius(B2 LD EfEAE) = 0

23
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NI ILDBEIZEAAEFREDEWNILUTOLSIZHYET,
INVTILEL NI ILEFY
EHEH
Wi 101 736
tHR=E
(m~3/s] 0.0243 0.388
Bo7L—k
(1/s] 2120 5810
<TI0 S FE
48.5 23.5
[s]
SURRAE
7 E;]”E#FEE] 27.0 15.3

% ;-EMORI

*R-REBTRESN-YHEEZRANTET,

24
Copyright © Emori Infotech Co.,Ltd All Rights Reserved.



6-3. Liquid-liquid mixing M §+ &% ER
- Sauter mean drop size (7 EUE DY 2—F191R) [m]

SAUTER MEAN DROP 51ZE

Parameter name Units | Value - Specific mass transfer area (Lt R EE &) [1/m]
Sauter mean drop size m 0.000420 SPECIFIC MASS TRANSFER AREA
Parameter name Units Value
Specific mass transfer area sq.mmicubom 2140

- Mean drop size (538U D FEH1F) [m]

MEAN DROP SIZE

Parameter name Tnits Value

Mean drop size 0.000571

'0 . 25
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VisiMix I

% ;-EMORI

- Mean micromixing time inside drop (&;EAIDN I~ 0

N=PAS
A==

B fi])

MEAN MICROMIXING TIME INSIDE DROP

Parameter name

Units

Value

Mean micromixing time inside drop

- KINETICS OF DROP BREAK-UP (FE&EZEDHERBZE L)

EKINETICS OFDROFP BREAK-UP

"
o
]
-
2
E
[y
0
-
5]
=
=
5
o
]
-
5
B
|
-
5]
>
«

Copyright © Emori Infotech Co.,Ltd All Rights Reserved.
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7 RROEE VisiMix 1
7-1. EADBBEEIETE

*—1— Calculate > Liquid-solid mass transfer DW\FNNDIEEZEIRT &,
EMADAEEIETE T DI A TR HARIINET,

I DISSOLUTION OF SOLID PARTICLES I
Initial
concentration of | a |l"~5|-""3U|:'-""I ﬂ | J
dizzolved solidz
b olecular
diffugivity li
IF unik nown |1 BTl |$|:|.m.-"$ ﬂ .
enker 0% ) * ?Eﬁ&1%¥;ﬂﬁ\$ﬁﬂ@i’3‘é‘ix
o BELBEONFREBEND
Salubility of ¢olid | 170 | kadcub.m j Ii *E%: L/-C'%'_-ii-d— o

Dwration of the

batch | a0 |I'ﬂiﬂ ﬂ | |"': J

*|n thiz caze molecular diffuzsivity will be evaluated by Vizibiz.  Enter YOUR data in the right part of the table.

\l [ o ] Cancel | Print | Help |

Initial concentration of dissolved solids ((&i&F D #EAEE) = 0 [kg/m”3]
Molecular diffusivity* G&#& P TOILEENREN) = 1.85e-10 [m"2/s]
Solubility of solids (B4 &AZEE) = 170 [kg/m”3]

Duration of the batch (Ot X M EFRS) = 30 [min]

/
'é &.' E M 0 RI Copyright © Emori Infotech Co.,Ltd All Rights Reserved.
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VisiMix I

7-2. Liquid-solid mass transferD &+ E#E R

- Time of complete dissolution (522 A fZKE) [s]

TIME OF COMPLETE DISSOLUTION

Parameter name Units Value
Estimated dissolution time 5 232
Dissolution time for largest particles s 1100

- Concentration of dissolved solids vs time (A& EEDEEZb)

Concenitration of dissolved solids vs time

solved solids, kg ¢ onb.oan

entmtion of di

Como

"L Adxxae_ TXAAXTR Sfart

/
'& 0.' E M 0 Rl Copyright © Emori Infotech Co.,Ltd All Rights Reserved.
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VisiMix I

7-2. Liquid-solid mass transferD &+ E#E R

-Mass transfer coefficient vs time (average) ((E#¥ BB ENR D IFFRFZEL)

Mazz transfer coefficient vz time (average)

Mdnss transfeor coefficient, m ¢ s

THaAxrrie_ TX1Iixy otart

Tips: BAREICDONTIE, TDEGZH TOMERIHRBZTMLET
ZT0iHE . LB LR THRBEATWSERT) OBIENERELYFET,

'o . 29
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8. S-HREENEHE VisiMix I
81 MR OEE

AZ—a— Calculate > Gas dispersion and mass transfer > Gas mass transfer rate%
BIRTHE BB EREISGADITTERET 5L EENKRTINET,

In gas-liquid systems, lower impeller must be installed closer to
L the bottom.

ViSiMIXIZEWTESADAN—Ur—([FEBE T BRI RSN TLVSEL.
EOTATTHREEINITONGLGEIENTREINDGE  BHEZREIZEDTAES
Z2EEFRTLET,

'0 . 30
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VisiMix I

V—=ILIN—DARF—DTAAV =T &,
WMAEFRIRLTVDIRBE (TARVEI—EV)DTEZEEET S

DS w(L)dlE FAFOTRERENET DT, MENSOEMELTELET,
v
DISK TURBIME

Iip diameter G| —— '

Diameter of disk 375 |mm j

Number of blades Ijl

Fitch angle on |deg j

Width of blade T —

Length of blade | 125 [Jom -] Z Dist. from bottom (JEA 5 FEE) = 200 [mm]
Dist. from boffom 200 |mm j |

Rofational speed Rom [

Motor power 5 |[kw ~] & 1473

Pumping direction  |down  ~

[ oKk | Cancel | Choose newimpeller | Frint _ Hep |

'0 . 31
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VisiMix I

8-2. [-HERDIEE

AZ—a— Calculate > Gas dispersion and mass transfer > Gas mass transfer rate%

BIRTHDEHADHH, BRERETDFATOTDIER, RIRSFEYS,
FI (I AROHEIEICOVTHEELET,

GAS DISPERSION BASIC DATA |

Yalume flov rate 10 cub.méh -

Volume flow rate({A#&ii =) = 10 [m"3/h]

Supeficial gas Gooioe [ = AR E e ﬁXjEf}*'Z(Superficial\gas_ velocity) 3
velocity FANADSNNE, LTORZRMEI—ANFTESINFT,
Operating conditions |fi:-:e-:| liquid wolume j

HERE = e REE x B EE

1] 4 | Cancel | Frirt | Help

Operating condition (#&4E5:)* = fixed liquid volume

(RIATEERE)

*— RIS/ NV TFREILREELEE . EREEILRUNPBEEELZYET,

'0 . 32
é ¢ EM ORI Copyright © Emori Infotech Co.,Ltd All Rights Reserved.



SURFACE TEMSION

Surface tension | 0.07 |N.r'm j Surface tensu)n(%ﬁgﬁjj) = 007 [N/m]

ok | Cancel | Frint | Help |

GaAS DIFFUSMTY

’7
i 1.0e48 smis 7| Molecular dIﬁUS|V|ty(HEﬁ&1%§&) =1e-9 [m"2/s]
IF unknown, N S . = N ~
ener 0 | = o *IBBRELSFRGIGE L. fRERERAD Y FELRELL
HHELTERFET,
* In thiz caze molecular diffuzsivity will be evaluated by VisiMiz, Enter YOUR data in the right part of the table,
E 0K | Cancel Print Help I
Il
I |
GAS SOLUEILITY
Mazz zolubility | o0 |kga"cub.m ﬂ
Massgss Mass solubility(7 Ri&#ZE) = 0.01 [kg/m"3]
coneernatonn | 0 Jwembn <l 1 Mass gas concentration in solution(GE iR DA REE) = 0 [kg/m"3]
0k | Cancel | Frint ‘ Help |

'0 . 33
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VisiMix I

8-3. Gas dispersion and mass transfer Dt E#E R

SVivsm | I a @

A T o i, o expected EROKEDDENFRT+HTHIES.
I I VisiMixlZ &St EHER DRI EEZRTLET,

KADOHEUREEIZDULTIZ, Check gas distribution TRRESN DAV E— NS FRITEET,

n: [BlEx%k

QG: BRE

H 619 idiredliEogik
[Nienow. A, W.. D. ], Wisdom and ]. C. Middleton : Proc. 2nd Euro. Conf. Mixing,

BHRA. Cranfield, Paper F1(1977)) EXEHRET R EFEIFEEXYSIA

'0 . 34
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- Gas mass transfer rate (H A& B E&EE) [kg/h]

GAS MASS TRANSFER RATE. KG PER HOUR

Parameter name

Units

Value

Gas mass transfer rate, kg per hour

0.171

- Media depth (RUATE ABFDIRAL) [m]

Tips : H RIRINEkg/l] = MEBEEE x OB / &iAE

- Specific mass transfer coefficient (Lt ¥ B 2 EN1R )

MEDIA DEPTH
Parameter name Units Value
Media depth m 145

SPECIFIC MASS TRANSFER COEFFICIENT, GAS-LIQUID

Parameter name

Units

Value

Specific mass transfer coefficient, gas-liquid | 1/sec

0.00192

% ;-EMORI
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9-1. N\yFRIGIRDIETE
*—a— Calculate > Batch reaction/blending ®WL\FNADIEE Z:EIRT DL,

RIiSZEE

ETDFAT7ATHARTINET,

Specific: reaction rate

for BLEMDIMG - enter O [zera)
for FAST reaction - enter F

o]

MalN REACTION
A+B=C
Reactant A iz charged initially into the tank

SINGLE- PHASE ELEMDING AMD REACTORS.
HOMOGEMEOUS CHEMICAL REACTION

SIDE REACTION
Side reaction iz aszumed to be slow
compared to the main reaction

Reactiontype |E +B =D j
| o1z [Vmorsec] =]
Specific .
reaction rate 0.004 ||-"[|T'C'| sec] j
Cancel |

Print Help

MAIN REACTION > Specific reaction rate (£ 5 it D & it R E

SIDE REACTION > Reaction type = “B + B = D”

SIDE REACTION > Specific reaction rate (Bl & it 0 2 it 3& E

% ;-EMORI

Copyright © Emori Infotech Co.,Ltd All Rights Reserved.

A B: Rt
C: XY
D: Bl& Y
FRIGIEZA +B - CORKXTEETI A,

BIR&IEB+C—>D,B+B—->DNDHEKXD
WIFnMhTEREET,

E#) = 0.12 [I/(mol+s)]

1) = 0.004 [l/(mol-s)]

36



RIS ADHEREEZIEELET .
RIGH BIZDOWTIEZ ADEIZHTALETEFDEEZIEELET,

SINGLE- PHASE BLEMDING AMD REACTORS.

INITIAL COMCEMTRATIONS (LOADS) OF REACTANTS
[BATCH & SEMIBATCH)

e [0 [ <]

A elation of loads - |17
B{rmol] A4 [mol]
ITI Canizel | Fririt | Help |

=)

Init. concentration of reactant A (R I&#) ADQ#NEAEE) = 0.8 [mol/[]
Relation of loads B[mol]/A[mol] (RI&4#) B& ADFEEL) =1 []

/
'& 0.' E M O RI Copyright © Emori Infotech Co.,Ltd All Rights Reserved.
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VisiMix I

NYFRIGHFDEZS . RIGY AIFTEITH—TREBESATNET,
ENISHL., RIGY BAEEME[CBREMICIRASNE ELETDTEDUEZIRELET .

SIMGLE- PHASE BLENDIMG AMD REACTORS.
IMLET [BATCH AMD SEMIBATCH )

|| | Position af inlet of reactant —=a

radius 450 [ -
height from bottom 1443 mm A

155

2k, | Cancel | Frint | Help

Position of inlet of reactant > radius (R AR D FEFE A RALE) = 450 [mm]
Position of inlet of reactant > height from bottom (KIE¥IA O DENS D EERE) = 1443 [mm] *ZE L E

'0 . 38
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oY —DEZEEELET
HEL-ERMOBNGRRERICEHEE T HENAIRETY .

SINGLE- PHASE BLEMDING AND REACTORS.
SEMSOR
N |5Sensor position o
radius | 700 |mm j 5 z
height from battom | 1000 [ |
o]
P14

k. | Cancel | Print | Help

Sensor position > radius (£ Y —®OFFEHFMALE) = 700 [mm]
Sensor position > height from bottom (>S9 —®D EH 5D FEEH#) = 1000 [mm]

'0 . 39
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9-2. N\YFRIGERDETRFER

- Batch reactor. General pattern (/\WFRIGEADEEEIL/NFI—)

0.0 sec |
Feactant & | keactant B |
=iy p—
Start g ET = AH
BHRLET,
(=== ===
Start
4.5 sec |
Reactant & | Reactant B |
—
=Ry

'o . 40
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VisiMix I

- Average concentration of product (£ £ D FEH4EEDRKEZEIL)

Average concentration of product, batch reactor

Concentr. of product, mol/l

- Reactant A concentration in chosen point (>4 —{I & TO RIGH ADEEDERIZE L)

Reactant A, concentration in chosen point, batch reactor

Reactant A concentr., mol/]

'0 . 41
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VisiMix I

9-3. BEN\YFRICB/BDEE

A= a— Calculate > Semibatch reaction DWN\FNHADIEBEEZEIRT B,
HBEREIEETAFA7OaTRRRINET,

RIS BIXEELI-REZMNT T FEOE(RCYVHREEDEB TIRREL-E) KBS nET,
CORE, BHFADBREICHLTHIGSN D RIGY BOKIEIFEE /DS BDESNFT,

SIMGLE- PHASE BLEMDIMG &ND REACTORS.
FEEDIMG TIME FOR SEMIBATCH REACTOR.

Feeding time | 1 |min j

(] 4 | Cancel | Print | Help |

Feeding time (#4585 = 1 [min]

General patternT/\wF RItFwERICLELIIC. RIEYIDREEILE T A—3aVRRTEET,

'0 . 42
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VisiMix I

- Average concentration of product (£ £ D FEH4EEDRKEZEIL)

Average concenitration of product, semibatch reactor

Concentr, of product, 1mol/]

Tizrrmie | Saec ofart

- Reactant A concentration in chosen point (>4 —{I & TO RIGH ADEEDERIZE L)

ReactantA concentration in choszen point, semibaich reacior

Feactant A concentrat on, mol/l

T ixrxrae=_ = Start

'o . 43
& ¢ EM ORI Copyright © Emori Infotech Co.,Ltd All Rights Reserved.




10. "K “n-l-%— (I\NYF, EZ/\YF) ViSiMiXi

10-1. % rybhDiERE
EEEETISRE . AU ES b BY O REIEELET,

Negs we

.J-'| |ﬂ | %J B Tank types B(=1E3

rInsulated Tanks without Jacket tiohal J acket

TANE WITH FLAT BOTTOM

Ok | Eancell Choose new tank I

Inside diameter m

Flat battam | Elliptical Conizal Flat battom Elliptical Conical

 Tanks with Half-Fipe Coil Jacket——————— ~ Tanks with Embossed / Dimpled Jacket

1854

Total tank height m
Total volume 3161 m
Level of media m
‘olume of media m @ 1473

Frint

Flat bott0m| Elliptical ‘ Conical ‘ Flat battom Elliptical Conical

Help

% ;-EMORI

BODTREIRET A5 470845 T IChoose new tank |9 &,
MREEETESEIT DT, OvTrybEYD I 0% ERLTESLY,

44
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BODTEEANTBDE FIZOY TICDAADFATATHRIRESNFET,

TaME HEAT TRAMSFER GEMERAL DATA Help

Jacket covers bottom = Yes

Jacket coversbattom [vES | (9’(”7"‘)|‘7§‘*§F§$T%5@7§‘)

it R Number of jacket sections = 1

LeeroE T (¥ ybDEIaVE)

o : _ : j ‘ Height(Z+ 4 v &) = 65 [in]

st asafr — Heat transfer area({fcZ#1&) = 8 [m"2]

If unknown, enter 0 . 3

Upper section = = Tips GEVEFEIC 0%IEET HE. TOTSLM
| EE] ARSN=FAREHRNM BT EL
| 2] EREREZE5ZAFT.
| jsam <] = | LMLGh s, BffifbShi=#ET

S EEEHET 50, EROEE

*Inthis case heal ansfer area wil be evalualed by "T| —— i | ABALEAPBEIZELGYET,

'0 . 45
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VisiMix I

10-2. (BBt RE DIEE (1 VT8 1E)

*—a— Calculate > Heat transfer. Batch (BH) > Liquid agent (LA) > QIEEOWLWI b %E
BIRTSE. N\yTFRIERBOGRHECLEGEEDT A7 BNERKRREINET,

FI X AEEREEIVCREBDIEEZTIZA(T7OTNRTEINET,

HEAT TRANSFER. CHEMICAL REACTION DATA AND TEMPERATURE LIMITS

Will you enter reaction . . :
kineﬁcs? YES - Reaction welocity conztant K iz

dezcnbed by Arheniuz eguation :

k.=fespl-E/RT).

Arrthenius constant | niz |I.-“[mu:u|"sec]

where
A iz Arhenius constant |

=l
=]
Lower imi of temperatue [~ [ ||| Eiseneigy of activation.
=l
=]

Erergy of activation | 1] |J.-"IT|IZI|

R =8314J /¢ [molk] =
=1.986 Btu / [lb*mol] / °F

iz univerzal gas constant |
T iz abzolute temperature .

Upper limit of temperature | a0 |=E

Heat effect of reaction | Be+04 |.Ja’mol

Tips: JEMHAEIRIILF—AEOENSI LI,

Will you enter reaction kinetics? = Yes 53 b RiEEC
Arrhenus constant (7L = AKX D $EEEF) = 0.12 [I/(mol-s)] BEREEASGNIEERLET,

Energy of Activation GET{E TR JLF—)* = 0 [I/mol]
Lower limit of temperatureCRE @ T R{E) = 20 [°C], Upper limit of temperature(;2E @ L [RfE) = 80 [°C]
Heat effect of reaction (&%) = 50 [kJ/mol] = 50000 [J/mol]

'0 . 46
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VisiM

RICEBEMMEEELET

TaME SHELL CHARACTERISTICS

b aterial

Wwiall thickness

Thermal resistance of
fouling

If unknowe, enter 0 %

mc;|

|5tainless zteel [generalized) j

Tank mazs [without drive]

m M (HEEE MBI BN RSN
limiKl =
Tank mass(Z>9&F=)=0
kg =]
[HEE T

* |t thiz caze tank mazs will be evaluated by Wisikd i

% ;-EMORI

BEIXEGYFET,

Copyright © Emori Infotech Co.,Ltd All Rights Reserved.

X I

Material(B¥#1) = Stainless steel (generalized)
Wall thickness(E[E#+) = 6 [mm]
Thermal resistance of fouling = 0.0002 [(m"2-K)/W]

*SENRBDODEH =0.5[mm]ELTERESIhET,

Tips: AUV ERIC 0FIEET HE. TOTSLM
AASNF-ERMCBETERET,
LALGA S, Bffi{feSni-#EE&ET
ATESND=6. EFRDEEZAALIEZAN

47



RIS, O Ty RADEHRRZEREELE YT

CONVEMTIOMAL JACKET. SPECIFIC CHARACTERISTICS.

— Lower section

Heat-tranzfer i
enhancing Wwidth, W | all |'T"T' ﬂ
device
Wiall thickness, t | G |mm ﬂ
Murnber af inletz
| J Mumber of nozzles t
— =
|pper section
_ W
Width, W | | —

| | J “whall thickness, t | |

Mumber of inlets
Mumber of nozzles

] | Cancel | Prirt | Help

Heat transfer enhancing device = absent
Width(P ¥4y REIE) = 50 [mm], Wall thickness(P 4y MEE[E &) = 6 [mm]

'0 . 48
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RIZ, BME A EDERRERELEF T

‘ HEATING / COOLING LIGUICr AGENT [N JACKET.

Heating/cooling agent

Inlet temperature | 20 |-|: j
Flow rate of heat transfer
agent it lower jacket | 25 |':U|:"m“llh j

| | [
| ak. | Cancel | Frint | Help |

O perating temperature range: 5 - 204-C [47 - 400-F]
Properties of the agent
denszity. . 1000 kg [E2.4 lbrfl]
zpecific heat.. 4130 J/kg*k] [1.01 Btu/[lbm™-F]]
thermal conductisity., 0LB03 %Wk, [0.343 [Btuft) bt =F])
dynamic viscosity at 100-C[212-F]...0.000234 Pa*zec [0.284 cF]

% ;-EMORI

Heating/Cooling agent(ZA M/ /51X DFEFE) = Water
Inlet temperature(FEARE) = 20 [°C]
Flow rate of heat transfer agent(Gii2) = 2.5 [m"2/h]

Tips: 7Ot ADREIIEESNIZREAED

— e E AR, NTIGE .
TOUSLEEEERTLET,

49
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NEBREORMEZIEELFTT .

HEAT TRAMSFER FROFERTIES OF THE MEDIA

] | Cancel |

Frirt |

Media (VR
PARAMETER TEMPERATURE
Average density [ 1050 kg/cub.m AR D -c =l
Dynamic viscosiy [~ 2 cp || -C ~|
Specific heat | 4000 L/kg] x| -c =l
Heat conductivity [ 06 vl (K] || -C ~|

Help

% ;-EMORI

Media(iai& M 53 $8) = Water solution
Average density(FEH# % E) = 1050 [kg/m~3]
Dynamic viscosity(¥4 %) = 2 [cP]

Specific heat(tt ) = 4000 [J/(kg-K)]

Heat conductivity(BMzE&EE) = 0.6 [W/(m-K)]
& Parameter® Temperature = 20 [°C]

Tips: 7O S LAHORERICL>TYHEDBREEILNERINET,
FERINSHEEX L Medialc&YERBYET,

50
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RICNYVTFRICEHEDERZEELFET,

BATCH PROCESS. HEAT TRAMNSFER

Initial temperature in |
the tank,

Initial concentration

af reactant & in the |
tank,

Initial concentration

of reactant B in the |
tank,

Sirnulation tirme |

Q. | Cancel |

B0 |-C |
08 moliter |
0.8 moliter |
300 B |
Prirt | Help |

%

Initial temperature in the tank (f&RN#HFEE) = 60 [°C]
Initial concentration of reactant A in the tank (R M K SADFHAEE) = 0.8 [mol/l]
Initial concentration of reactant B in the tank (&R M K &¥IBO#HAEE) = 0.8 [mol/l]
Simulation time (2L —3 3 B%fE) = 300 [s]

% ;-EMORI
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VisiMix I

10-3. (RRETRDER Ny TFRIGER)

- Media Temperature (ALIEFR{AD B E DBEHEIZ L)

MMedia temperature. BH. LA.

“C

*HEShEENEEDRESHEZEASEE
EERRTINZET,

Temperature,

-Reaction heat (R I&H2t)

Reaction heat. BH. LA.

Reaction heat, W

Fizryae_, rxaim

'o . 52
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VisiMix I

- Heat transfer rate (BB &2 D RHEIZE L)

Heat tranzfer rate. BH. LA.

Heat transfer rate, W

THxrxyie_ *xiiztd S'I'aﬁl

-Overall heat transfer coefficient (1B EMZ D BRI ZE L)

Overall heat-tran sfer coefficient, low er jacket. BH. LA.

)

coafficiant, Wi(Eg an

Haat-tmnstfar

'o . 53
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VisiMix I

10-4. EEN\YFRICHDICREE

*A—a— Calculate > Heat transfer. Semibatch (SB) > Liquid agent (LA) > DIEEHDWLT nhEF
BIRTSE, LINYTFRERBOGRHEICBRELGEEDA /7R BRREINET,

SEMIBATCH PROCESS. HEAT TRAMSFER SPECIFIC DATA.
Initial temperature in Final waolume of -
the tank | EQ |“|: ﬂ media | 2461 |I J
Temperature of :
: 40 -C = Diuration aof -
inlet flaws | | J reactants inlet | 1 |m|n ﬂ
Iritial concentration
of reactant & in the ne i - . .
o | |m0|f"||tel J f[IJDelﬂsuy of inlet | 1050 |kgf"|:ub.m ﬂ
Initial concentration Somaifa st ol
of reactant B in the 0 i - [FEEIS [T=E) © ,
tank | maliter x|, | 4000 likaK) =]
Concentration of | | J
reactant & in the 1] ol Aliker - J
inlet flow | | J
Concentration of ) L
reactant B in the | 1968 |mnlf’|iter j Sl eie iz |3DD |S j
inlet How

Final volume of media (¥ BT ALIEFRIKIATE) = 2461 [I]

Duration of reactants inlet (R I&¥ D ##G8FME) = 1 [min]  Tips:
MATE = (REMTRIAE - RIARR) / HEEEEFR [mN3/s]

oL

Density of inlet flow (FRA#IDZE) = 1050 [kg/m"3]
Specific heat of inlet flow (G A¥D tLER) = 4000 [J/(kg - K)]
Simulation time (2L —3 3> B%fE) = 300 [s]

\/
'é &.' E M O RI Copyright © Emori Infotech Co.,Ltd All Rights Reserved.

Initial temperature in the tank = 60 [°C]
(FERWERRE)

Temperature of inlet flow (FRARE) = 40 [°C]
Initial concentration of reactant A in the tank
(RO RICHMADFEIRE) = 0.8 [mol/l]
Initial concentration of reactant B in the tank
(RO RIGHBDFEIRE) = 0 [mol/l]
Concentration of reactant A in the inlet flow
(FRARDRIGHADEE) = 0 [mol/l]
Concentration of reactant B in the inlet flow
(AR RIEYIBDIEE) = 1968 [mol/l]
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VisiMix I

- Media Temperature (LEEFRIAD B E DEZE L)

MAMedia temperature. SB. LA.

Temperature, “C

Tirnme, sxain ofart

-Reaction heat (&)

Reaction heat. SB. LA.

Reaction heat, W

T iaxxae_ TX1 Az SJr'~;-lrJrI

'o . 55
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VisiMix I

- Heat transfer rate (BB &2 D RHEIZE L)

Heat tranzfer rate. SB. LA.

Heat tran=stfer rate, W

-Overall heat transfer coefficient ((31E{GEVR D BB Z L)

Overall heat-transfer coefficient, lower jacket. SB. LA

Haat-tmnstor cosffcient, Wi lksg.an ™ K

T aAxrae=_ *Ex2A*D

'o . 56
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. Oy __ et N —
Tips: R4 — )L 7y F 12D\ T VisiMix i
— RO, LT DEILERTHMIEIZELL T, R—ILT7YTBRICAHWNGNET,

NODERTHBIIRFITENTEHERDEGYET A, BEHOYIEEN > MRS
EICE>TEHONTEY ., BRMGERNBZENOEANMMNMSILEITEREL TS,

o MFHIELIFEH
2O0—/\3—%FRELET,
® PV (Pv=P/V)=—%
HEITROONLFERME (281, MERE, 2BEEL) &
Pv EICK>THRHEDITONET,
® Fr¥;(ndd/g)=—5
RILTORARAK BMRRLF, D EUEDEEZAAEREOTET,
® We ¥ (n2d3p /o) =—3%E
SUa, B, AREOIREFEDOITET,
® Qv [E(THFEREK) - —%F
BABEMN—ETORT—ILT7YTTYT, *EHEH—EDRT—ILTyTERY, B HMITREMTIELEL

'0 . 57
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sHEHi;-v DIcHB—F
(x=2/3)

10°}

BERE—E

i TN — KE—F ERIL, BAIFRAELUOE#EICE TS
= i Pt Py BER S — LT 5T R L OBRTT .
v REREE—F

1072}

HiEL {4/ IWAE—F
10° 10 10°
AT=W7 9 7RB (= (db/d)®] [—]
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VisiMix I

5l : VisiMix [C&BERESIEEIZHTHR—IL 7y T LM

RC-1 R4504-1 | R4504-3
BMaximum useful volume, L 2 15 15
Operational volume, L 08 10 10
Sithmer speed, rpm 285 285
Reynolds 13700 | TOS00 56400
Energy distnbution average Wikg 118 183 25
Energy distribution in bulk volume, Wikg 0 .&23 072 0.90
Micro mixzing time, = 1.53 271 237
Complete Suspension Expected YES YES YES
Maximum degree of non-uniformity Axial, % 1.74 277 1.52
Maximum degres of rron-wniformity Racdial, % 077 129 0.83
Madimum energy of collisions, J 44EH | T.TESD 1.17E-8
Characterisiic time befween two strong colisions, J | 505 4.5 5

FEDHMICKY, BRI ARE/NTA-AE
[TELZYFET,

BIZIEX. EDOFHRIIHZ [ TOLADERE
SR TI AN, R4504-1 TIFEL HE (FiI
Z)PERMTETWVEEATL,
CHNITHFDEEIRILF—H AR
(RC-1) KYEFT o &/NE ZRBEHBEN
BEnt==TLT=,

D2al—ia FE(THELT- R4504-3
fliub%@&éﬁéi%&?é:t#‘é%ib

VisiMix TIXFIR—U TCRULEEHZEEAADIE, TORR DM EE
A CEFEI DT . EEBEDBMIZEDERRT—IL7 YT D @M IEETT,

% ;-EMORI
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