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Flow Characteristics of Fine Particles for Separated Device Shapes
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Recently high speed mixer, which is mixing, grinding, dispersion for liquid-liquid material, has
been widely used several industries such as food, cosmetics, pharmaceuticals, fine chemicals,
electronic material. This high speed mixer has a core element part called particle separation
device. Particle separation device, which makes mixed liquid and liquid material using shear
forces from a rotor and a stator, is a decisive factor in the distributed parts. In this study, we
examined the velocity distribution of the two models of particle separation device using
computation fluid dynamics, so that we were able to see the difference of the velocity distribution
according to the shape. Also, by experiment, we observed that the use of rotor-screen type is
deemed more suitable in case of accurately considering the effect of improving of the
dispersibility through the circulation of the future.

Key Words: Rotor-Stator (Z2E- ’\EIOI E), Rotor-Screen (ZE{-232!), High Speed Mixer (1%21A), CFD (B AHRAIS
sH), Flow Pattern (7SI &), Separated Device (= 2| &#l), Fine Particle (7| & Xt)

R |

A= ZHg A FEelet & ¢ e vEA
242 = 3] A A (rotor) 2} 317 Al(stator or screen)

ol g3t AAGHZ EIF UL HHAES
A e B A7)E RS de Aotk oy

k = turbulent kinetic energy
¢ = dissipationrate of the turbulent energy

V = tip speed of rotor(m/s) AAre} A=} oste] AR E A gyE

g = gap distance(m) L3 Aot A, nEAE gedor 2y
F oo nENAE AR geAE MER

1. M8 2o AAZ vg- Fosth? aeuE wY
g e doly Lz Wt wWE

fHoJm do 24 Mz opd O o Moy Mz oofy

A2 AF, SAE, Ak AU, AaA, A FEAY] B APl AUHAW o
AR, G, ke A o274 thd s BAe]l makstel AH™ APdolr Hust
s rglolA PSSl BRI b n%A @ @alolo,

Eoagaribhe T RS B, B4 b 2 AFIA ol #AF fAb AT Ba
s AHolk! oleld mEMAE TAHE RE o) gout, AAAFNN APHoR BaF Ha



rok
H
0z
ne
Ok
o
>
é
w
o
o
()]
fol
Ke]
O
wn
'S
S
()]
Q

May 2013 / 545

2= CFD (Computational Fluid Dynamics)
M Agstel, n&uMAA vdg 2o 3
o g A e wA R 5E 54S 5

2o
2o
>

Ml o
2
Sl O}T ot

RN

ol

ol

N

Ho

o

o

H

o

il

o 4

e

ol

oo g

l‘? }-'l jQ,

Ty oo
1T

ok
kY
4 H
&
2

>4

ruz =
ol

AE 1
]'_1'13]'031 3D CAD
T E9Jo]<l FloLab
o wgzt &+

[e)

X,
K
ft

o
ofo
o g
2
>
fi
v
il
<
N g
N
ot | M
&

(graphthol yellow RL)E ©]
1 Aol wiste] aFsiiv

A o]8d A BN b Fod 2
e A Age A o] o ARHE F
9 & % v
F 2
NR::7’:Ndp
Eoon
NFr:ﬂ:N_d
Fg g
F  Nd’p
N, =—= 1
Ws Fo_ o ( )
Pg
Np=—5
N'd’p
_0
o Nd3
oleldr R A7 Y ams g AL
dutdom Fab Al v, B4 4L
sl dAbe] J4 R A7, 93 Wel AA, EF &
Ao WE F, et WEE olgste] vhehd
T Ak A s vERT] S8iA 7HE Wol
A o] Wgsl i) @ R A

2
2
gt}
ot
4
4
o
o
ol
=2
rir
=
2
:2
2
2

ol A

2 FolM N 3 A5 (pm), di= g AR A
(mm), p= A DiE(kgm®), p = FA9 A=
Algol NRS*‘E 3] A =} é’:llz_oﬂ o)k gAo T

ek g wgeln, N, & fAle] A
3} Fzke] wgoln, N, & e e
o wgoldh N, & FEE U9 A9 A5

N, x px(N/60y xd’x ux f
102x gxn

P(kW) =

N

AM N, = AAe] A dul, pE fA
kg/m’], N& 3 A <F[rpm], d= ﬂﬁx}g 27
, ue AEAF], = 342 G AFH, g
7V E[m/s?], n 2 ) AE &[]l th

& 3R] Hejel] wet A kel ol

(3 2
= oy 2 [
R}

of

==

=
3

P

>
=

oM, p& frAle Axmd w2 F
Al BAE] F AR Algeld, fi= 3
G e Agshs gres dAel o8t
01 Shvh. webA A& HEstd, 3dxt

webd g5l gEE A% 4 & 9

A
A7}
A

©

Loloep o

3.1 KXo 2=
CFD 7% dds] WANse FAd4e
2 BOFORM, % E

(e}
ARE Pesil ok BAFHe vy 3%
A HRRE B AEgALe 9% g
SEY RE WAL e
V(a,-p,-U)=0 3)
4 F9 a, p, U E PHEA EE A

& UE, S WEHE 47 e obed,
B U Ax Fwol w79l He gonzm
9} 1Al T 7HA AEE 1y sg!

12 Rkl &
T Mo

2



BATUBSSIX| H 30 5% pp. 544551

May 2013 / 546

A F a4, a v A7 WAl F1AlY

& Bl X (stress tensor), R = T i
g 3, F = 3)ddd met ZAske d4lY, ¢

o = 1+ iy )

2 Z9 4EEg, 12 dFoR

o<
145 Vb

i

32 453

Fig. 12 4ybdow ol
& gz EYFA e Wit 2ds e
Atk WA= AFol 140mmel 4% FAdeln, vl
P S A= wftga F4 vigozRE 7}
ZF 70mme] Eolo 9Askal Qi)

Fig. 29} Fig. 32 sl&o Alg® F 715 e
o wga A FAAE HAF Yl F
7HA B 25 3[R A (D) 30mmolt). &
E]-2~H| ] E] (rotor-stator) = X o] %= 3} TS
T3 SF9-F(housing) T EHFel 4F T
gy Rel eR g FAgEo] gle uAga, e
3| do] Tl s AFE FeHoE FH WA
wakow wWolitel YR ZHEY v HEE

Fig. 1 Dimensions of experimental equipment

Fig. 3 Rotor-screen type

frA8ka e 3| AAR o] Fojx vt EE-A~T
9 (rotor-screen)> L&A o] AT A=
71Ee] ®2lo] oy, At nAZATE
Ao, sl FH giFE guts x£3

B 55 gHoz oFold viga el FA
Az dsldsud, ARt EE ¢
UAE we ngArt Fe SuEintE Fus

L PRE oFoiq gtk

33 2EE U ofAM
mgYgels YuHow wol AgHN 9t
3D CAD =~ 213l Solidworks2010S ©] 831312
W, CFD 2XEgo] Bt 7]E9] ARG
=3
o

2
e AT ESO]7E obd A AAIE wdetal 9l
= XYoo E ¢ste] CAD TEaR =39 3
& A ¥ FloLabs AF&-3Fe] 143131t

HE AREste], B33 Rde Hes PFE o
M= FABIHA S Hdgste], AR A
LEE NS TA GEEAH.

FHZIES EE A9 fANAY AZu
(residual)®] & FAY FAFORE e o=
gegirt. 71E9 ATolME w3 FHAA 7
TS AFEE vl 9o} B W wpgeag
FA4 £rE 002 JHAEAA, SAL Fole o

S FYEE AR AFEEOR AT
E 2 ATAE UE fE5 A4S e
AAAA b WEHOR o gdha Yt BR %

A9l Launder®} Spalding®] ZT k-eEdES AE3S



ok

F2 US| X 30 # 5= pp. 544-551

May 2013 / 547

Table 1 A term of numerical analysis

Component Conditions
Analysis | Internal;
type Exclude cavities without flow conditions
Physical No physical features are selected
features
W? !l Adiabatic wall, default smooth walls
conditions
Inltla}l & Default conditions
ambient
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Fig. 6 Calculated velocity vectors around the screen hole
on blade at 6=0°
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