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Evolving toward Better, More Reliable Mixing Tech
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Role of mixing

The technology of mixing is something we’re all
familiar with — stirring sugar into your coffee is a
mixing operation. In the same way, the reaction
dispersion of magnetic material to maintain original the
quality of the recording medium also represents a type
of mixing.

What will happen if you do not stir your coffee?
Chemically speaking, sugar should keep dissolving
until coffee reaches saturation at the specific water
temperature. But as we all know from experience,
sugar stays at the bottom and gets partially dissolved
but the coffee quickly reaches saturation. Without
stirring, it will take very a long time before sugar
diffuses completely and uniformly by the diffusion
phenomenon of the liquid and the coffee is finally
ready for drinking. In this sense,
“mixing” may be defined as a
process of reducing the diffusion
time.

Take the reaction tank of magnetic
material for example, a chemical
reaction requires artificial adjustment
of environmental factors, such as
pressure and temperature. Equally
important is high mixing energy
to keep all these factors uniform
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within the reaction tank. In this sense, “mixing” may be
defined as a process of producing a new substance.

The impeller is a critical element of the mixer that
converts rotational energy into kinetic energy

The impeller is the most important element of the
mixer. Rotational energy, generated by the motor, is
transmitted from the shaft to the impeller as kinetic
energy. The fluidic motion around the impeller is
associated with pressure shear, and the impellers are
grouped into two characteristic types (axial flow, radial
flow) according to the ratio of pressure shear and the
flow pattern, determined by the direction of discharge
flow. (Typical types of impellers are shown on P7.)
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The weight of the impeller has direct impact on the
critical speed of rotation, as well as the shaft length,
and must be minimized in relation to the rigid shaft.
The impeller design requires careful study of the
mechanical strength, taking the reaction force of fluids
into consideration.

High Performance Impellers — Super-Mix Series

This catalog contains basic information about
impellers, and introduces Satake’s impellers in the High
Performance Super-Mix Series. It is designed to guide
you through the selection of impellers to help you meet
your specific needs.
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The following pages contain
important references for
understanding impellers
including basic knowledge
about impellers and their
selection, classification by
discharge performance, their
shapes and flow patterns.
Please contact Satake for
additional information.
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Methods of selecting impellers

An impeller is a generic term for
rotational mixing blades. Mixing itself
is a common operation in many
industries, but systematic R&D efforts
about mixing started only a few years
ago. The impeller shape and diameter
are studied carefully, along with the rate
of rotation, according to the purpose
of mixing and working conditions.
This profess is important as the fluidic
condition in the mixing tank is affected
by Reynolds number which, in turn, is
determined by various factors.

The Reynolds number is an index
that represents the fluidic condition of
a fluid. It is usually expressed by the

following equation taking density dkg/

m?®] and viscosity (fPa.s] of the fluid,
and the typical length 2[m] and typical

speed u[m/sec] of the system into

consideration:

p-u-2
Re=——-1[-
4 [-]

With regard to mixing, the Reynolds
number is expressed as shown below
using the impeller’s diameter d[m] as
the system’s typical length and the
impeller’s circumferential speed n(1/

sec).d[m] as the typical speed:

pond

NRe=

If the Reynolds number of mixing NrRe
and the impeller shape are known, you
should be able to tell rough conditions
of the fluid in the tank. This is to say
the density (low or high) is not the only
criteria of selection. Impellers must be
selected comprehensively taking the
impeller speed and diameter, the tank
dimensions and various other factors

into account.
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Blade shapes and mixing

The blade is one of the critical
elements of the mixer. It receives
mechanical energy of rotational
motion from power drive and serves
two purposes: (1) Cause the entire
liquid in the mixing tank to move (fluid
circulation) and (2) Cause local mixing
by velocity gradient (shearing). The
propeller type impeller takes its origin in
the propeller of a ship and the wing of
an airplane. It is designed carefully to
minimize or prevent a flow separation
occurring in the back of the blade,
thereby centralizing the discharge flow
efficiently and creating an axial flow.

The flat paddle type impeller
and the flat turbine type impeller
characteristically have higher pressure
and shear ratios due to the separated
swirls occurring at the blade edge or
separated flow in the back of the blade.

Recent studies, however, have led to
the development of the high-shear, low-
drive turbine type impeller based on
the flow field. Thus, it is very important
that the impellers are chosen carefully
according to the flow condition of
material and the specific purpose of
mixing. The diagram below is intended
to give a very rough measure for
selecting the impeller shape. Please
keep in mind that it does not offer
absolute criteria as the purposes of
mixing and physical properties of the

material need to be considered.
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1. Soluble liquids (including simple liquid)

Propeller impellers (of various
designs) or pitched paddle impellers of
high discharge circulation performance
are used at an extremely low Pv value
(mixing drive force per unit volume).
Impellers with large and wide blades or
paddles may be used at low speed of
revolution for relatively large volumes
(approx. 10md).

Recently, mixing needs for this type
of liquid are met in a more energy-
saving manner by propellers of higher
discharge type (HR100 impeller, HR700
impeller) or improved pitched paddle
type (HR320 impeller, HS400 impeller).

2. Non-soluble liquids

Multi-bladed turbine impeller (DS
impeller), fan-turbine impeller, pitched
turbine impeller, pitched paddle impeller
are usually preferred for high shearing
and discharge circulation performances.

The ratio of the blade diameter to the
tank diameter (d/D) is between 0.15 and
0.4. The impeller height should preferably
be near the interface. For liquid mixing
ratio of 1:2 or more, or when Z/D is
1.2 or greater, a multi-stage blade type
will give a better result. Specific gravity
differences, mixing ratios, tank shapes,
non-baffle eccentricity, baffle conditions
and other factors must be taken into full

consideration.

B. Solid-liquid mixing

(Solid particle dissolution, specific
fluidization, suspension, dispersion,

colloidal suspension, crystallization, etc)

1. Solid particles dissolution
Propeller impellers are used at a low
Pv value for soluble solid particles.

Paddle type impellers may be used

at low speed of revolution in case of
large tank volumes (over 10m3). Non-
soluble particle may be mixed by using
a combination of an impeller of high
shearing performance and an impeller of
high discharge circulation performance
at a relatively high speed of revolution.
For solid particles that tend to float
to the surface, the baffle should be
positioned at about half the liquid
surface to create vortexes and introduce
particles into swirls by force.
Dissolution of solids accompanies
an increase in viscosity. In this case,
Impellers with large and wide blades
(MR203 impeller, MR205 impeller) will
give a better result as they are designed

for a broader range of viscous liquids.

2. Particle fluidization and suspension

Conventionally, impellers with
propellers are used with small-volume
mixing (up to 10m?) or liquids of low
particle density, and pitched paddle
impellers with large-volume mixing (over
10md) or liquids of high particle density.
HR800 impeller of high discharge
characteristics at low drive force is a
better choice when particle fluidization
is critical. Similarly, HS600 type impeller
may be used at the tank bottom for
uniform mixing and uniform discharge at
the same time when uniform dispersion
in the tank and uniform discharge of

slurry from the bottom is critical.

C. Gas-liquid mixing

1. Sparging

Flat turbine impeller with disks are
most often used for gas dispersion
because of their outstanding shearing
performance. Impellers with propellers
or paddles are also used with gases of
fast absorption speed or when the gas

supply is small.

Impeller
Series

Manufacturing equipment is normally
designed for combination of two or
more stages. Turbine impellers are
often used for dispersion at the bottom
stage and the high discharge propeller
impellers (axial flow blades) in the
middle or top stage for promoting
circulation and gas stagnation. Inclined
turbine impellers (pitched turbine
impellers) generate mixed flows and
are often preferred for ideal contact
between gas and liquid containing
solids. For liquid mixing, holes are
often provided in the disk to promote
convection between over and under the
disk. For gas dispersion, however, such
holes are not used to eliminate short
passing of gas. Cone cave turbines are
often used because of the relatively
large differential ratio Pg/Po between
drive power without gas introduction (Po)
and drive power with gas introduction
(Pg). This means the mixer requires only
a small motor drive power. The turbine
type impeller HS100 from recent efforts
is designed to meet conflicting needs
of aeration drive characteristics and gas

absorption performance.

2. Surface aeration

This type of gas and liquid contact
mixing is found in surface aeration
tanks in water treatment plants. Various
products of high efficiencies (propeller,
turbine, cone, and other types)
have been developed. Satake have
developed high lift type surface aeration
impellers (SA100 impeller, SA200
impeller) in consideration of mixing
effects in the aeration tank.

The “super-mix” impellers, developed
exclusively for this type of surface
aeration, are designed to allow for large

liquid depths.
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Typical Impellers
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Impeller
Series

3-bladed propeller (for medium speeds)
Single stage (standard)
Most common impellers of high discharge
and low shearing type deriving from marine
propellers. The high-velocity axial flow
containing swirls is associated with a wake
flow that creates a large circulating flow.
eApplication
Liquid mixing, low-density slurry suspension,
mixing of other low-viscosity materials

excluding aeration agitation.

-

—EER

Integral casting type
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AF100 impeller (for side attachment)

Single stage (standard)
Impellers having cross sections of air-foil
blades for higher discharge efficiency. The
flat blade shape has a skew back design
for minimizing shock fluctuation due to
cavitation associated with side attachment

type mixers. Shock fluctuation during rotation

KIBICT v T UleA RS TT, is reduced while significantly increasing the
g OFHiE discharge efficiency.
#EILE - N .
Assembly type FROESEE eApplication
Mixing in reservoirs, etc
4E Y F RIS RV (KEA) 4-bladed pitched paddie (for low speeds)

— B
RAMDIRITLV— RO 5D RBUBT. AE
ZHID I ECK O TERZE DO TCHR
ZEDRULE T BENEETEREELEHT
Yo d/DIEOREVAHRICELF I, 7ON
SEEBDHENRIKMEETT,
OfiE
R—RES. B - REBRF—RASU—D
RERALE

Single or double stage (standard)
A paddle-shaped impeller consisting of
four rectangular blades that are fitted at an
angle to create an axial flow having radial
components. Easy to fabricate because of
the simple structure and suitable for use
involving large d/D ratios. The discharge
has low pressure unlike the propeller type
impellers.
eApplication
Liquid mixing, solid and liquid suspension in

general, prevention of slurry sedimentation

F—=TVEYF RICRIL
INRILVEDER S A4 TTHD RARIEEC/C
RILTUBTEREVSHEY . IEZ1—b
VR ETT RPZEANDS W T —
RHEEY D L& FEFO.#MA[DT L —
FEICREBEAHDEENET T Z L THEL
WOERICK > THRECEEZITIEVE T,
OfiE

HERLE —RES

Open pitched paddle

A variation of the paddle type impeller.
Usually used for highly viscous materials that
cannot be treated with the paddle type and
for non-Newtonian fluids. The blades have
rectangular holes, which during rotation,
cause local plunges on the blade surface in
radial and axial directions. This generates
very strong kneading action for agitation and
mixing.

eApplication

Viscous solid and liquid mixing



KRB NS DERIT Typical Impellers

F—=TEYF RICRIL(HBIED)
¥5EFENSE (B4 PAT. No.3636489)
CORBRBRII/INRIVEDERSA T T E
DA DEHBROMHEICK O T HEYE
SNICREYIE BRI U TER U TV DI
DEICKD . BREAZLRULTVWEXT . LR
LU CEREYIF. msRICR e B5—D
DFEFRTE S(CRNDFREECERNRIRES
nEd,
OfiE
B (b2 m ERMHECEATNDRER
UBREE,

Open pitched paddle (with auxiliary blades)
Patent registered in Japan (PAT. No0.3636489)
A variation of the paddle type impeller.
The mixture, agitated by the 4 blades and
auxiliary blades at the bottom, is forced
upward by the vertical, inclined and curved
blades and finally mixed and kneaded with a
strong force of another pair of mixing blades
at the tip.
eApplication
Liquids and powders used in foods,
chemicals, building materials, etc

ZmICRIV

BREINRILCT « RO —EVIEELGH
BEHOECEIEHRNDENZD. INZ
WELCEGEAEICH LT, T— RZ#IR
SETENSROIERZR < TRDETNTL)
FT K BICTDREZEFIA U TIIRER
HFE U< BEVRMEFIEEICZATNTL
ED

OfiE

RITHRIE

Curved paddle

Conventional radial flow paddles and disk
turbines have low discharges despite the
relatively power consumption. The curved
paddle has blades that are sweptback in the
rotational direction to prevent pressure shear
loss. This design is also useful for reactive
operations where shearing is not desirable.
eApplication

Reactive operation

ERIE Y F K5 1 X9 5 —E > (B HiEH)
— R

R — RICERR UG RRREE I U #iR

EERESADTELL DT T4 ATDR

RTH O IR L ORI~ ER#HELE L

fe D T O—/ (5 — V(T KD FHEDRL)

B REMRIMESNE T

ORliE

R~ B B — R, B AR

BEFTHHE

6-blade pitched disk turbine
(for medium to high speeds)

Single stage (standard)
The plate blades are inclined and sweptback
angle to create axial and radial flows in
order to eliminate the lack of vertical uniformity
in the tank associated with conventional
disks. This design produces a unique flow
pattern resulting in highly efficient agitation
and mixing.
eApplication
Liquid dispersion, solid and liquid
suspension, dispersion, gas dispersion, etc.
Suitable for small to medium container sizes.

6T Sy b1 AT 5—EY (R-{K&EH)
— R

6-blade flat disk turbine
(for low to medium speeds)

JO—/$S — Y (FEB SRR T R E Single stage (standard)

L CRUVEFIEONTT.BRIERPES
EREAT U —RILEDESRA Y RXSHARE

The flow pattern is the typical radial flow
that has a strong mixing effect at low to
medium speeds of rotation. May be used for

(4D EHREICBVLSLNET, applications that are not suitable for axial
i [ ):: flow impellers (ventilated mixing, high volume
BOERERSU—ORE. S EEGED  and high density slury, etc).
HREE eApplication

Fluidization and dispersion of high volume
I:I—':i—EI and high density slurry, gas dispersion at
éB high ventilation rates.




A= 5-=-J5—-EY

— R HITE
BREDT « RO —EVICHEEIN, 6K
TS5y hT4RT5—EYDEFIZERRI B
ZNH U SESEER0E) f1(Po) & B
BEFOHI(Pg)&EDLEPg/PohidE b/\E
KESBEVeH ERNICHEBEICERT D
E—YEHOMEZEE LT ETVET,

Impeller
Series

Cone cave turbine

Single stage (standard)
Classified as a radial flow disk turbine and
designed to suppress the separation at
the leading edge of the six-blade flat disk
turbine. The ratio (Pg/Po) of drive power with
airless agitation (Po) to drive power with air
agitation (Pg) remains relatively large. This
means the mixer requires only a small motor

PY:: drive r-)ow-er.
HR5E OAppI!catlor'm
Gas dispersion
DSA NS (Ei&ER) DS impeller (for high speeds)

—EREIRIEE
T4 RODHNEIC/ IWRDI Y IZRF>T
B EEOERIC K D IEAIFTRHERZRZC
LE I ARICHELET DERICKD FEAICT
DIFERRESAFT I H ABEDHEICIF.
TORSEEDHTA RS EHBPEDET
RALBNEY,
Ofi%
A EL R R — RAE DB H AT B

Single stage (standard)
The disk has teethed edges to produce
strong shearing action during high-speed
rotation. The accompanying radial flow is
powerful enough to cause circulation in the
tank. Often combined with an axial flow
impeller (propeller, etc) for large-volume
application.
eApplication
Powder dispersion and dissolution, liquid
emulsification and dispersion, gas dispersion.

FUA—=ICKIV

(SHBY) - (FRHEY)
RAEFEC. SHERPIEZ 21— b URGER
DEHIBET. ZDA IYNSHESEAR
Lo [EVICUTERAENT T ILELE DS
B ETSICEREDPEOADR I L—
NBAVSNE T RIHFRILEAEE ULTUR
HME TEHRMDOERES PIRHFROPHERME
RICEENICEDNDHZEEHDET,

Anchor paddle

(Anchor type) (Horseshoe type)
Used primarily for agitation and mixing of
highly viscous liquids and non-Newtonian
liquids contained in the tank having nearly
the same inner diameter as the impeller’s
outer diameter. Used in combination with a
scraper when heat transmission is critical.
Special use includes operation involving
liquids of low viscosity and flexible level or
discharge of the agitated mixture.

OFHiE

et eApplication

. iR Heat transmission, concentration
URVE Ribbon blade

FITIWAUBIIRI+ART ) 2—)

VRIUKRVER
(VELF T IANUAILURY)

BEE U TR BRICEVEHFROTLU— R
TYvJ hKDBENTEREICO O EED%Z
ANUAWURYEVWWN TV T T TILDX
AHULCHDEIT K. ¥+ 7 FOANEICE
BRI reeDZ RINASIVYRYEIFR
JYa1—EVVE T INSIFRDIGME DR
EEMICK > TREVDIFR I EBREICAD
HBOTITN S, I-VEDBEIFVEYRY
EEDET,

OFiE

SRS RN

(Double helical ribbon + screw)

V-shaped ribbon blade

(V-shaped double helical ribbon)
A helical ribbon (single or double depending
on the quantity) is a spiral band blade
separated from a shaft so that the blade
remains close to the inner wall of the tank
during operation. A ribbon fitted directly to
the shaft is called a spiral ribbon or a screw,
used to serve different needs according to
the liquid viscosity or purpose of operation.
Since the ribbon remains close to the inner
walls of the tank, a V-shaped ribbon is used
in tanks with a cone-shaped bottom.
eApplication
High viscosity mixing, reaction
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Satake’s Super-Mix Series
represent high-performance
impellers resulting from years
of R&D efforts regarding fluidic
flow control technology. Each
design is carefully determined to
provide optimum characteristics
of fluidization for specific
mixing need, available from
Satake, the leading specialist in
the agitation industry.

IUIORLYy & TRN iy (P,

£ VRS O LUOMEEREEIE U L)

Mixing Technology and Expertise, Satake Creates
the Impellers of the 21st Century

BT RERDSIERHEICHTDEZI T PR
Rz, RANRURERICAI >R TIREED
o - MECBYTEF L. L—T—RvT
S—iiuiRst (L.D.V.). RENETEE (P.LV.-
P.T.V.). EIRILFE. FEEHAIFE. T5IC
HEV=a2L— 37 (C.F.D.) BEZEREL
BTHS, MEUCTLHIRHERIZ. ThlcBlE
A—N\—ZyIRVYU—XEFATVET,
BT DEREEDIT, EOTERRERD
RERENDEMFT —IX—Z{bEn, FHL
WHESHRZELELTVWDDTT, BXHDOOD
FEODIEREE. BEOEREEDRRIEELD .
#BRRFRED BRORBEZIV O
TBREHICIF--EDSTDDN. EUSFHEBIE.
2 RE{L. EHENORMIBEDEIELEE
HER - ARDEDSNTNE T,

ZODHER. TOXRSE(FH BB A, ERHE
ETNTE/IRIVEID S —EVEIZE DR
PRZAV—RNEIRRREICDOVTE. A
AITEMNEIIBICII>T, ZDRREAHZ
ALZBALF L. ZTUTIRFEEDED D
ANZIY O— LT 2 —EDHEMZRFEL
fedTY,

Satake has always based its research
and development of impellers on fluid-
engineering and wing theories. By utilizing
laser Doppler velocity meters (L.D.V.),
particle image velocimetry devices (PI.V,
P.T.V.), visualization methods, advanced

measuring techniques and numerical
simulation experiments (C.F.D.), the company
has continuously improved impellers. Now,
Satake Super-Mix series impellers provide
unparalleled agitation performance to meet
today’s diverse mixing needs.

Satake has accumulated extensive expertise
in the application of wing theories to
the design of impellers. Based on this
know-how, the company has created a
comprehensive database. Satake focuses
its efforts on creating new value in impellers,
and continues to examine various aspects
of impeller engineering. In developing each
impeller, the company ensures an optimum
balance between the positive pressure in
front of the impeller and negative pressure
behind the impeller, studies whether it is
necessary to produce trailing vortices, and
provides the best control for the separation
of trailing streams. Satake also conducts
various experiments and research on
auxiliary blades, 2-stage configuration and
the impeller installation position on the
mixing tank.

Satake’s comprehensive R&D activities
have provided the company with a better
understanding of fluid theory mechanisms,
not only for propeller-type impellers but also
ordinary impellers with paddle-type and
turbine-type blades, whose working theories
were once considered too complicated
to fathom. Based on this knowledge,
Satake successfully developed a series of
technologies to control fluid flows around an
impeller.

BRORIF GERBRB(OONS EVF FINRIV) EXR-IN—-S v I RABREDHRELLBRTT .
A=IN\—=S v I ZAR[IR UEHNT22~35%7 v DI EHEEZRIELE T,

H A comparative analysis of performance shows that Super-Mix Series promise 22 to 35% higher performance
at the same drive power than the conventional products (propeller, pitched paddle).

o B(EHEHEDbD
s BHsL L R
%3 A INSOER Ratio of power number | | P dient | Ratio of flow number
;|0 Impeller type per power unit
©
() Np (k) Nqd () Nad/Np”? (H)
Np [ratio] Nqd [ratio] Nqd/Np*?[ratio]
<y | 3MITONS(6=25") B (E=1 EAE(E=1 B (E=1
i ES 3-bladed propeller Baseline value = 1 Baseline value = 1 Baseline value = 1
BoS A
TE HR1001 VNS
E gg HR100 Impeller U2 ek U
B5L | HR7001V~S
AeS HR700 Impeller 1.39 1.39 1.25
4ABEYFRISRIL(8=45) HiEE=1 H#EE=1 HiEE=1
& & o 4-bladed pitched paddle Baseline value = 1 Baseline value = 1 Baseline value = 1
125 HV200<U~S
E é g— HV200 Impeller 1.36 1.63 1.43
goT HR3204YN~S
el HR320 Impeller R o= 1.3
Hoao oy 0—
- HR320S1YN5 0.47 0.95 1.22

HR320S Impeller

¥ 3WMIONSRU 4 ME Y F RINRILDIEZELEE= 1 & UTBOSLDRDMRELEIETTY .
*The above performance figures are relative values, calculated by giving a baseline value of “1” to the performance levels of the 3-bladed propeller, 4-bladed pitched paddle.

B TR HEREREECHTS
L= OFREENLE RAMHREOL

Ratio of maximum
discharge flow velocity to
blade tip peripheral speed

Ratio of required power
per unit flow number

Np/Nqgd® (1) Vmax/Vtip (t6)
Np/Nqd”® [ratio] Vmax/Vtip [ratio]
BHAEfE=1 BHAEE=1
Baseline value = 1 Baseline value = 1
0.47 1.10
0.52 1.27
BHAEfE=1 BHAE(E=1
Baseline value = 1 Baseline value = 1
0.34 1.21
0.40 0.77
0.55 0.91



Performance Impellers: Super-Mix Series

Quper-mix
Series

HR 1 00 AINS (th 5 Re #i&) HR100 Impeller (Medium and high Re number range)

BYEAROOZA. AVI\—KICHLT
E7ZA . BEimaUD FFSRITOHEISF
BEEL. BEHICOIISRBEZIIHIT DT
Elekb. BEFNICTEEMZFS EIR
54 T ORBHEERIRHRE T,

B—REG. B—R2E. BNPILELL
WRF®, Aexro0hAT7EIL (STvo
Z etc.) DHE—HEICEITDEEDIC, BN
feEhAERE EIERZ AL, SRIER(CHIT
DHEHEDEICHZDRHEDREBEEINE T,

REEHE (BF)

CFD.[C&PHEVZaL—Ya UHER

C.F.D. numerical simulation result

A close review of the blade surface shape,
attack angle and camber ratio has led to
the twist-down leading edge, multi-bend
structure featured in the HR100 Impeller
designed to suppress flow separation
behind the blade. The result is the energy-
saving, low-shear axial flow impeller that
assures high discharge from a low power
source.

Ideal for mixing liquids, dispersing solid
and liquid mixtures, and creating uniform
suspension of fragile and lightweight

B HR100 41 NSO 70-I\9—>
B Flow pattern of the HR100 Impeller

particles and emulsified micro-capsules
(Latex, etc), the HR100 Impeller’s axial
fluidization may also be combined with
multi-stage agitation processes to get the
desired result.

Design registered in Japan

EL.D.V. [C KD HMERELLRIER
B Comparison of discharge
performance by L.D.V.

0.55

Wy AREVTFR(RU=45°) |[®E 2
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oa0f v @
< " 1
035k . |
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0.15 & " HR100 Impeller |
0.10 ¢ o % |I
005 f [\
000 i i : : I
0.0 0.2 0.4 0.6 0.8 1.0 12
(d/2)/d
ESGs Test conditions
E=E D Tank diameter: D
BE . d Impeller diameter: d
[ClER%L N Rotation speed: N

ffeee - MEHADE (Vo)
BRmERE Vip)
) BEE

Vertical axis: Discharge velocity (Va)
Blade tip peripheral speed (Vtip)
Horizontal axis: Impeller radius

D=490mm D =490 mm
d/D=0.3 d/D=0.3
N=300min"' N = 300 min”

HVZOO A4 UNS (5 Re #iE) HV200 Impeller (Medium and high Re number range)

=RILERBEMHMEICDOVTIRRZ{To .
YEYTMBOERTI, BETSvTICH
[72HA0O0Y MHIRICK DT, FEBEBOEHEICE
UBRIBEZI T 5HL. BRI EICKD,
HHREPEAMHFEE Z KIRICIBEXSE D
CECHIUE UIe, SS5ICOERE 7z fEEE(C
B ZOELICHER—MZRET B
[T, RELE—)IL—TO L TERRZE
CITENTEERT,

SIS E(BA PAT. No.3129487-KE-
B7)

The HV200 incorporates Satake’s original
double-blade structure, developed based
on extensive research of 3-wide-bladed
impellers and auxiliary blades. The slotted flap
effect cancels the flow separation generated
behind the main blades and rectifies the
streams to provide a significantly increased
discharge rate and maximum discharge
velocity. By positioning the shaft close to
the tank wall and installing a baffle near
the impeller, a stable single-loop vertically
circulating flow can be generated.

This impeller is suitable for mixing liquids

and the dispersion of low-viscosity slurries.

Patent registered in Japan (PAT. No. 3129487),
U.S.A. and Taiwan

EL.D.V. [C& DI IERELLRIER
B Comparison of discharge
performance by L.D.V.

0.55

@ 5 HV200 1 X5 - Ho
050feh & HV200 Impeller .~~~ R I
0.45ED © % °
K] e m
0.40 é I/ ¥ \
035 ri II.
! A \
£ 030f Fy
S oasf __/
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015F L
0.10F < AREY TR (R)Ui=45°)
4-bladed pitched paddle
0.05§
000 = mmm b e
0.0 0.2 04 0.6 0.8 1.0 1.2
(@/2)/d
eSS Test conditions
D Tank diameter: D
=R d Impeller diameter: d
ClEREL N Rotation speed: N
feEm © MEHAE (V) Vertical axis: Discharge velocity (Vo)
BIRERE Vip) Blade tip peripheral speed (Vtip)
TR R Horizontal axis: Impeller radius
D=490mm D =490 mm
d/D=0.3 d/D=0.3
N=300min"' N = 300 min"!

12
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IRl & TRN iy (R,

HR32

A4 NS5 (F « F Re #iF)
HR320 Impeller (Medium and high Re number range)

AERICLE T L, BEHICBIFDENS T
[CL > TREDFNARAIICEIWVET,
ZTNEEDIC. BERICAN >TUZ A%
S5TIHOHIFBEELT. QUDTFIFERUR
RZEESCLICHEDET T, INSOURHO.
BERICBITDRNORBE ZHE T HBEN %
[ALEEEleA RS TT,
BEEHDFEVEL A/ IV AEIEOREYR
EEY—([CH#IELDD. AREFREENELS
IRRBEICELTVET,

RTREE (B - EE)
RESHE (BF)

HR320

The advance blade angle causes the liquid
flow near the blade surface to move toward
the inside, due to the pressure distribution
behind the blades. The bend structure
features a reduced attack angle at the
leading edge, to create a downward twisting
force. These effects combine to prevent flow
separation at the blade tips and improve
discharge performance.

The HR320 Impeller meets agitation
needs for large discharge rates, such as
for uniform distribution of concentration
and temperature in the high Reynolds
number range, with minimum liquid surface

fluctuation.

Patent registered in Japan and South Korea
Design registered in Japan

A4 NS5 (F 5§ Re #iF)
HR320S Impeller (Medium and high Re number range)

AERMRICMA BREADEHZIY ~O—
LU, BLIZ BICBVTEREDRIBEZRE
T BHHREZEBDEHIC. MZEREICAL
BREE TSy I ERAUMRD_ERBESL
TVLEY, e, Y5 MBORIGIRZRIT
FUleo TNIEKODTRIESAH -V I%
TEEL, REEBEEZERRECLE U,
REBEBEGPERNDMITE SO, iR
BULER, RUB—RROEHICT<NTL
F9,

The HR320S Impeller generates an advance
blade effect and controls the blade surface
pressure. Combined with a large attack angle,
these features prevent flow separation on the
blade surfaces. To achieve high discharge
velocity, the impeller incorporates a double-
blade structure, which provides the similar
effects created by the slotted flaps of an
airplane. The HR320S is also equipped
with Satake’s original blade tip boards. They
eliminate the need for stabilizer rings and allow
the impeller to continue operation that liquid
level passes over impeller position.

The HR320S Impeller is suited for operation
that liquid level passes over impeller
position, for applications in which the blade
installation height is limited, and for agitation

of solid and liquid mixtures.

High Performance Impellers:

EL.D.V. [C& DI IERELLRIER
B Comparison of discharge
performance by L.D.V.

0.55

ook B8 AMEVFRINUI=45) | H 2
EP 53 4-bladed pitched paddle Uiy 2
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0.05E : HR320 Impeller
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0.0 0.2 0.4 0.6 08 1.0 1.2
(@/2)/d
ESG Test conditions
D Tank diameter: D
B2 d Impeller diameter: d
[EIEres N Rotation speed: N

ffeah  IEHIADR (V) Vertical axis: Discharge velocity (Vo)
BILImEEE Viip) Blade tip peripheral speed (Viip)
T | BREEE Horizontal axis: Lower Impeller

D=490mm radius
d/D=0.3 D = 490 mm
N=300min"! d/D=0.3

N = 300 min”'

B HR320 4 NSD70-IN9—>
B Flow pattern of the HR320
Impeller

Frip < |5

a I |

PT.V. FREIEIEE

P.T.V. flow analysis result

mELREOTRENIRRE

B Flow condition near the blade

CFD.[CKDHBEVZaL—YavER
C.E.D. numerical simulation result



Super-Mix Series

Quper-mix
Series

HR 700 14 UNS (-« 5 Re #if) HR700 Impeller (Medium and high Re number range)

EEEAEERRERA LR L O TP
BEUFELRR, BEERPLZA. HYN—
LidROMEEEETIEELERCT, £
CTREROHBMERE. BETETEMR
RUHVN—HOERE, HHEEEICEST
ZREN FTRAICOVTREEMNZ IHEE.
M HEREDED TEVEH A YRS EL
THELFELR,

HR700 [FEERDOFER. B—&EH. N5
DEEINEERICDOVWTCHHETED T
~NSTY,

HIREE (BF) BREESHES (BF)

The HR700 Impeller has a twisted-down
wing design, featuring an optimum front
blade shape. The blade surface, attack
angle and camber ratio are important factors
for impeller performance. In developing
this impeller, Satake minimized the flow
separation at the blade tips and optimized
the blade surface shape and camber ratio.
The wing’s cathedral angle was designed to

B HR700 €1 YASOER7O-INT—Y
M Flow pattern of the HR700 Impeller

P.T.V. EMETER

P.T.V. flow analysis result

further improve discharge performance. All
these engineering details combine to provide
the HR700 Impeller with superb discharge
performance.

It is suited for agitation of materials in
different phases as well as solid and
liquid mixtures, and for mixing various
combinations of these materials.

Patent registerd in Japan Design registered in Japan

B HR700 4 NS IEHEEELLBYP/V —TE)
W Comparison of HR700 Impeller discharge
performance (P/V at constant)

o e
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HR800 A4 UNS (H+ 5 Re #i#) HR800 Impeller (Medium and high Re number range)

B—RREFICHBIIDA N —I TV TEE
Tld. RS Y—DiFEROREMED KD SN,
BELIXRIVF—ZMADTELEL, FEN
FENDERDEEINET T, HR800 YU —
XlF. TORSY—DiFEROREMLIERZ.
EEHICTRMRICER S B DO ICAER
HEINFULle, CORRDHITIF. HEEED
CBIFBT Y RAR=X, DEHRSU—0D
ERZERESEEVcHOHEFEL T,
J0-\F—=2. FRAMHEETT . EE
-sbStER SRS, IVE-
KUBRZEREDEDIEICLO>TESNS
“EERURGLE. HRLEHERRNEDAF
ncuxEd,

FETIEE (B7F)

Slurry floatation and fluidization are required
in storage tank of solid and fluid agitation,
etc, to achieve the purpose efficiently
without introducing excess energy. Impellers
in HR800 series impellers are designed to
meet this requirement efficiently at low drive
power by discharge characteristics, flow
pattern and flow velocity distribution that
eliminate the dead space that otherwise
would cause slurry stagnation at the tank
bottom. They represent a number of R&D
efforts such as the main blades of low drive
power and high discharge characteristics
and the double-blade effects resulting from
overlapping smaller blades of a large attack
angle.

Patent registerd in Japan

HL.D.V. [CKL DM HRELLE SR
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W HR800 1 VNS DERTO-INY—Y
M Flow pattern of the HR800 Impeller

P.T.V. REPETIER

P.T.V. flow analysis result

H Comparison of discharge
performance by L.D.V.

OIFICERLERIC BT DHHERENE ELT
BO. REBERTIREABERD DERD
[CFESLT7O0-/I\—2D%#EMNDHD
ESCIS

e The discharge performance at the axial
center has been improved. The fluidization
analysis shows how the axial component

contributes to the flow pattern.
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Hs 1 oo series 4—E> (5 Re $&) HS100 Series Turbine (Medium and high Re number range)

High Performance Impellers:

HS100 1 YXSFy—EVELTEHT
BEVLWEH#MZRIE (8 6FT#NELEL
B65% ) LFUlc. iERBS—E Y EHR
U CTRAREMEERADELEL. KeaWA XK
IN4gE (KLa) h1e5nEd,. EENDICTE
DHEAICKDFENZEREE, HHISOES
TEC - ZE)ZFIA L THRUEIRT - BIRIER%Z
EHHLET. SHEHERE HR100 1~
NS EDEHFEDEICKD., HBEMITHESHT
EMERISERRREMEIERAROBIRT - IRIRIE
B (HADE) ZHEITBAINFTI,

YSEFENSE (A& PAT. No.3919262)

WETERR N AMURERENE (KLa)
1d 4

H Comparison of gas absorption
by the blade type (KLa)

Pgv-KLa

| — & — 6FT

. 6CC

Ll HS100

10 B el e

10°
Pgv (kW/m?3)
O HS100 A UNSHFEbELMEZTRLTLS
DOHRL OO FET,

¢ The highest score belongs to the HS100
Impeller

The HS100 Impeller has realized one of the
lowest motor number for turbines (approx.
65% reduction from that of the 6FT).
Compared to the conventional turbines,
the HS100 Impeller demonstrates greater
liquid fluidization and higher gas absorption
(KLa). It requires only a low power to create
enough lift in the blade to converge the
flow, and produces a very strong shear and
breaking action using the pressure gradient
and fluctuation in the discharge field.
Combined with the high discharge axial flow
type HR100 impeller, the HS100 Impeller
exerts an extremely high overall efficiency in
terms of in-bath liquid fluidization and shear

and breaking action (gas dispersion).

Patent registered in Japan (PAT. No.3919262)

B HS100+HR100 £ YNSDiHH
abhticLsdz7o-INy—-Y

B Flow pattern of HS100 and
HR100 Impeller combination

EHS100 £ NSO70-IN\9—>
H Flow pattern of the HS100
Impeller

Vidp

P.T.V. RENRRTHER

P.T.V. flow analysis result

WELAGE (BEHRE) RERF
B Analysis of fluidization near the
blade (blade cross section)

P.T.V. EMETHER

P.T.V. flow analysis result

®HS100 + HR100 A XS ZHFEDLE
feCFD.EFIL
e C.F.D. model combining HS100 and HR100

CFD.[CKkPHEVZaL—Ya ViER
C.F.D. numerical simulation result

P.T.V. [C KD OEREEIRR T DEFTHER
Results of PT.V. analysis with a rotational
coordinate system
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Series

H s 60 0 s er i @S (A5 (h-EReHill) HS600 Series Impellers (Medium and high Re number range)

HS600 Y U—X1 RS . BICEREBAKTIE
H<EBEZIUHETIEBEBEUTH
RN -HEARINF U BAICSIF 2089 —
HEEICEN . B—RRERRUTASU—EH
HETK . EREE - KEAICTRE L ZETTEE
ELFU e BERBIGEREUTERES
NBTENSHEEHICHEL  BICIREH
LUICBIF B HF O ICEN Rtz FiE
THEEBIC, BREDEIEDEIREES
B MO—ILTDTEICKD | BIEAD
I hO—JLETTEEIC UE U, T DIB4S R
K BHEBE UTERNOENZ O
BERNSEHFHENTSD | LIEABETH
E#TH o ABRARED IO—/I\F—2 &
ENEshHERES | EKESEERRELE
LTz,

EHERE HR100 4 XS EDHEFED
HICKD . BREERICBVLTHRBEDMEE
ZEREBUET,

RS (A7)
REEHE (BF)

The impellers in the HS600 Series are the
product of research and development
efforts aimed not only at the impeller but
the entire mixer, including the mixing
tank. These impellers promise excellent
uniformity of dispersion in the tank and
fluidization of material in solid-liquid mixing
and slurry mixing under low-revolution
and low dynamic power conditions. Their
proximity to the tank bottom makes them
less susceptible to liquid surface fluctuation
and ensures particle uniformity. Shearing
force control is achieved by controlling
pressure fields, such as the combination of
the impellers and static blades. The unique
profile is the result of research into pressure
distribution in the tank serving as a mixer. It
enables a large circulation flow pattern and
an extremely high discharge capability that
cannot be expected even from large and
wide blades. At the same time, the power
requirement is low.

Similar performance is available for deeper
liquid mixing by combining HS600 Series
impellers with the high discharge axial flow

type HR100 impeller.

Patent registerd in Japan
Design registered in Japan

HHS600 Y U—=ZXDA /NS5 EHS600 Series Impellers

2 ME
2-bladed impeller
(HS602) 3 1KE
3-bladed impeller
(HS603)

BHENICILUTHRLF/INU I -2 3 Uhe
b, BOMBZEIFUS. EHTAT. 2K
DHEIFS 7. SttitaEEREDE, S
DEEEICKD. [FUHTZDMRENFES
nEd.

FIIRFERAREMD MIITTE. EBAREIC

N Py 6-bladed impeller
4-bladed impeller (HS606)

(HS604)

R —HOBELNTO—/ (5 — &S5 EEE
&, &MY Y TIVisiEEh SES - I\AF
TN - BREECOEEFTIOERICS
WTEHliaNTHS b, ZOMRISETD IO
TR %G UHRPFHEDE— 4 ERD 5N D
BEENCZOMNERBLET,

HHS606 £ NSD70—-IN9—>
H Flow pattern of the HS606
Impeller

P. T .V. REIEETHER

P.T.V. flow analysis result

B HS606 + HR100 f YNS D%
abhtlcLd70-IN5—-

H Flow pattern of HS606 and
HR100 Impeller combination

P. T .V. RENEETHER

P.T.V. flow analysis result

Numerous variations are possible, to meet
specific requirements. Best performance is
achieved by combining the optimum number
and type of blades (curved type, two-way
bend type, high discharge axial flow type,
etc.).

HS600 Series Impellers — with their unique
shape and mounting method, uniform
flow pattern and dispersion performance
in the tank, as well as their relatively
simple structure — are highly rated by
pharmaceutical, biochemical and food
industry professionals who depend on them
in their key processes. Satake impellers are
also preferred for other reactive processes
and mixing needs where uniform discharge

of liquid is critical.
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High Performance Impellers:

MR203 A1UNS5 (5 « (& Re #is) MR203 Impeller (High and low Re number range)

\" 0E
\

Q ‘
- ||
™

MR203 1 XS (FECH~IK Re iHZ B &
UCHFES NI AELRE CREE ERE
ZHULTCVWE T, U7 mBEDOEIRMSTRR
REETEIC@nSAMERIR, B0
U7 SV AMRICKDBORVIAHRE ED
[CKBRAZEHZLET, FHITHBEZEERD
BEVHEMEEEHRTIBSICELTHD.
BRICIGUTERERND S A Vv TEaNTWVE
EP

RESHE (BF)

B MR203. MR205. MR524 QE)H45%. BS

The MR203 Impeller has special large and
wide blades, and is designed mainly for
use in the high-to-low Reynolds number
range. It offers superb mixing performance.
Satake’s original serrated-blade design
and the trapezoidal blade shape with a
wider dimension at the root create a flow
toward the tank bottom, while the clearance
effect at the axial center generates a
powerful suction flow, to create large-loop
circulation. The MR203 Impeller is suitable
for applications in which adhesion must be
prevented, or where the cleaning effect is
important. The series includes a wide range
of product variations to match specific

needs.

Design registered in Japan

. BILHSER

B Power, mixing and liquid discharge characteristics of MR203, MR205 and MR524

B MR203 1 ANSD70-I\5—
B Flow pattern of the MR203
Impeller

P.T.V. RENRRTHER

P.T.V. flow analysis result

H R-View [C&D MR205 1 N
S 3 XTI sER—BG

B Example of 3-dimensional

10° T T T
E MR2031<5  \ | \ o E flow analysis result of
o I\ I)UIEL N PV —8 N .
2 MR203 Impeller 7 Anchor Nw MR205 Impeller by R-View
E= non-baffle Nm /7 /
o 7/
i3S .
XE AUAILUTR
T TR>/B N
NoR Helical ribbon N
E5 10
B2 MRBRAT SRS AEVFIEIL
Ry e JXy T LIRS N 2/ 0L (288) N
iﬂg MR524 Impé! 4-bladed pitched paddle Ntm
NTME] & non-baffle Nru r_ 2-baffles, 2 stages Nru
- MR205-1>/~5
_ MR203-MR205-1 XS /M\;Zégrel;b NTIT
o JXyZ)LIEL Np o mpeller
E MR203-MR205 Impeller| }Q?gﬁﬁ;i ’h}: \non-bafﬂe N
Lo el o N MR524 Impeller —
vl 2 non-baffle Np
e MR205 <5
Npl-] v FUA—ENp  2-/twT)b N
P AREYFIEIL Anchor Np  MR205 Impeller
21\ (2E)Np 2-baffles N —
- 4-bladed pitched paddle ~UAILURE N o=
p MR2051 RS
é 2-baffles, 2 stages Np Helical ribbon Np| ~ 2-/%w )L Np
£ & MR205 Impeller
2-baffles N
it S 100 > No &
[
AE — 11 Re ¥ 50
g2 J I\ D)UIRE
F \ e _ . o
g2 — - /)N DIVREICBWTEE 3 KT LA
Nqdl-] MR2051 <5 BRADFHDRIINDET,
2:/ty7)L Nod Nqd  BEfTHESRIES (k%) 7—ILo0O—
MR205 Impeller
2-baffles Nad
107" Conditions
10° 10° 10° 10° 10* 10°

LA/ ILX# Rel-]

Reynolds number

Mixing Re number: 50

Non-baffle mixing

The analysis result shows the characteristics of
the effective 3-dimensional vertical circulation
flow in non-baffle mixing.

Analysis result data courtesy of Rflow Co., Ltd.



Super-Mix Series

Super—Mlx

Series
MR2 1 0 AUNS (5 + ¥ Re #is) MR210 Impeller (High and medium Re number range)
RIS U THOEDIEL MR210SL A X BMR210 DI 0O—/SY—

MR210 A IS &, (EROXRBLIEEEE
FDEREBH SDEFR UM EIC K DABER
RERBUEYT . MR203 1 XS MR205
AURSERFEFDEBREBICSIFDAEMED
TRRBEREET. BRELTHSHDHEL
NIV MEDEILT DREICBVTEE
KIERSERADEONET. COLSEEFH
[FRBRICHEITDEEERAEL SHIFRICE
ETY,

F I DB IEHGED E LI - (KIRHE Re £
HORBCBVWTED TREMEDEL L DEB
AT, (ABEPRETRDPEELET. NS
ZBH L TEHIC MR210 o RS (FEFDERT
DAH 258 T Blcs. BEYIH DKRIEK Y
U7 SURERIFTTVET, BEED NS
2 TS D S bENCRREN LIER
ERBERAMESNZ T ENEFHDA RS
TY,

SHHOHFT, BHDTHRIADED EHDIE
BRRZEEULD. T4 EIURNIVIHRERLE
TBHIEDARETT, ETHIC. ERIRERICH
WCHBRCREZFDCHICEFEAIIS
BRI ZEZRHIAHIENGDFIRITH O
1 IVEEDRE - CRATROFEREEDHE
BHOET, COXDIBBZHICACIVZEE
RAEY. BEBFZGREEUVCHATS
MR210SL-C 1 NS EHH DX T,

BEHZEH CHVREDIERNERETNDRIN
R (UFPO5—) v B NONBZEHEHSER.
AN EERRT DIEHIGELTVLERT,
ETESE

Unlike conventional large - scale impellers,
the MR210 Impeller produces large volume
circulation flow by discharge converged from
tank bottom and gives good liquid fluidizing
effect and mixing action despite its small
blade-area and simple structure. It's suitable
for reacting system which requires several
different actions with changes of liquid level,
and appropriate for mixing which dislikes
attachment of the content to the blades
or puts much importance on detergent

performance.

Patent registered in Japan
(PAT.No. 4187579)

BC.F.D. [C&BPMMEVZaL—Ya ViER

H Flow Pattern of the MR210
Impeller

P.T.V. B TR

P.T.V. flow analysis result

i
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High Performance Impellers:

MR205 1UNS (th < {§ Re #}#) MR205 Impeller (Medium and low Re number range)

C.

By |

- weticde
-

—ERPRELDOABLIEE T,
FEEEOIEEBEMBEROEESD D
BICKEFENENEL. ZOEHNEICKD
EERIA CHFEA[ICRNDELHRDS
SNEY, e, TRMLTFHOBEZAEL
BREEETDHILET. BEH,SEKREICED
SBUEFERBEENE T, 5IC. X&)
bREERZ / JEIRICT DI ETEERRER
GBI R—F YUV D) ZRECHRVIE—ER
BZERRELF U

BICHBEECHEZDS DREDES. KU
BREAS U —DFEEFEECHELTVET,

SRMERSE (BF)
TS (B%F - 83%)
BEES&EE (BF)

The MR205 Impeller is a large, wide-blade
impeller with a double-blade structure. The
large pressure gap generated between the
positive pressure in front of the main blades
and the negative pressure on the auxiliary
blades produces a strong discharge flow
in the radial direction, even with a highly
viscous liquid. The main blades, which feature
a trapezoidal shape at the lower section,
generate a powerful upward stream from the
tank bottom toward the liquid surface. The
serration on the notch of the main blades
eliminates incomplete mixing (known as a
donut ring) and ensures thorough and uniform
agitation.

Registered utility model
Patent pending in Japan and Taiwan
Design registered in Japan

CFD.[CkD¥EY=Z2L—Y 3 VER
C.F.D. numerical simulation result

BiRERIGIC & DRSIRBOLEE (MR205 : AUAILUKRYR)

H Comparison of mixing time by decoloring reaction of dye (MR205 vs. Helical ribbon impeller)

MR205 € >/A"5 MR205 Impeller

wineeT" 1
A
BZK AF—h (i)
Blade shape Start (decoloring)
v

C SRR | i il = i .
IRHRSRME | BUBED D DATEENS] Pv=1.1kW/m?® const LA /L% (Re) =10 4 —5—

AU AJIVURVE Helical ribbon impeller
e h

*5&‘" (.L-J-)_=-5_,(-JO¥pa~s

B MR205 4 INSD70-IN5—>
H Flow pattern of the MR205
Impeller

! o

il
P.T.V. REMETIER & C.F.D. [CKD#IE
VZab—YaVEROHR

Comparison of P.T.V. flow analysis result
and C.F.D. numerical simulation result

BOER A0 —>» EOEAE — >
Anti-direction rotation Anti-direction rotation

e
MR205 —E 22U
Cross section of double-blade
structure of MR205 Impeller

IRAE R B EHE
Cross section of standard
large wide blade

P.T.V. RENRTHER

P.T.V. flow analysis result

o mr )

A

100 # 9 150 # » 200 #
100 sec. 150 sec. 200 sec.
v v v

Agitation conditions: Required power per unit volume Pv = 1.1 kW/m?3 constant Reynolds number (Re) = 10 order Viscosity (u) = 5,000 mpa-s
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M R 52 4 1UN35 (I Re #i5) MR524 Impeller (Low Re number range)

‘Lhﬁ:

|
R

R, EHETOREGNEH#E TH o8BS
Bl (I8 Re 211 LIT) TORSMREZ KR
[CALEEE DT EZAMREICUIRDEE LE
REDEIRHETT, SRICIEREERERL
ERBICKD., OB LETFRERESE. &5
[CHERBOREZ®ET DI, IRELIX
URERERDEDFIFFE U, SEOIERE
[CKD, 78 - 5IEMIFIULIERZMA. 8L
BEMEZERULFUR. T, BREDE
Ehid>THZEDFENMFLTO—/NF—
VHESN, REICEATNSZ EDIELVE
BHEENESNE T,

HETINSE (B7A PAT. No.3648279)

EliBRILICLDES

The MR524 Impeller has overlapping blades
and no center shaft. It offers substantially
improved agitation performance for liquids in
the extra-high viscosity range (agitation Re
number of 1 or lower), which are normally
difficult to mix in a mixing tank. The multi-
stage, inclined blades generate powerful
vertical currents. The specially designed
bottom-side blade creates a stream near
the tank bottom for thorough mixing. The
multi-stage, inclined blades add chopping
and stretching actions to realize high mixing
performance. This impeller maintains a
steady flow pattern even when the liquid
volume fluctuates, and offers high agitation
performance regardless of the liquid surface

level.

Patent registered in Japan (PAT. N0.3648279)

BSRDLEE: (MR524: AU AILUKRVR)

B MR524 £ INSDO70-IN9—=2
B Flow pattern of the MR524
Impeller

N L
I
ROEAIFRALS

Comparison of agitating effects of blades

hEEFRHETOTO—/F—2 BETITE
HTREREOTO—/F—UDERENE T, 1§
HENICLOTELEDFT,
Shown here is a flow pattern in up-flow condition.
Note that an inverse flow pattern results under
down-flow condition. The suitable flow pattern
varies depending on the purpose of mixing.

\\\ /
\ g ez~
Tank wall Tank wall

MR524 A VRS ANUAIVYURY

e DDBA +5IEMEAL « DOBR + FIEHEL
o Dl + 5IEMIFEL
MR524 Impeller
eRunover + Stretching
eSeparation + Stretching

Helical ribbon impeller
eRunover+ Stretching

H Comparison of mixing time by decoloring reaction of dye (MR524 vs. Helical ribbon impeller)
MR524 4J'\°5 MR524 ImpeIIer

A
BIZIK AF—h (i)
Blade shape Start (decoloring)
v

AU ABIVYURVE Helical ribbon impeller

| B . . i |
R BABRED D DFTEENS Pv=0.6kW/m?® const LA /JUA%E (Re) =1 4 —5—

A
40 9 80 #
40 sec. 80 sec.
v v

» 120 7
120 sec.

Y57 (1) =15,000mpa's

» 160 74
160 sec.

v v

Agitation conditions: Required power per unit volume Pv = 0.6 kW/m?3 constant Reynolds number (Re) = 1 order Viscosity (u) = 15,000 mpa-s
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High Performance Impellers: Super-Mix Series

RB E -"-F':J’Ja“'.JZ;' A RB Mixing System

Quper-mix
Series

BUERBDIRFAT

H Conventional mixing system

BRBEFYVIVATLA
B Super mix RB system

fﬁ,r"é
¥
L
'lII
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P
{ N ~J
i ] :)-,
b -

3] ]
- k .}'

REIE—MEICIE. A IRSICK>TRZREN
LB TTVET, RBEIFIYVIVRTLAIC
BIF A RS DRBF. BENTRHTIE
HOFRB BV MNEBARFDFN EEETIER.
ZUTREBZBMRL EIFTLERIBEICHD
FUle. [ZDOBRMERALEEZRIFIEATE
DHUESESEDDN] EZEXcDTY,
INSICR O TRIFEAICIERIFZEDH L.
BHEEIRCTHOCEDL SIEER (GRFEM
) ZNERRLBEBERDLERICHET D 1
SR T L — Rl ' SEBRE N, (EROERFICH
AP S EEZSNFEVWTO—/\F—
ZMRT DY AT LEUTHIILE U, TEM
RDERDICD. INICK>TEIEFE TOHEX
HBEEZERUDIEICKD, AT ZIFUHE
@ KR ST Z R LTS

DERET T, Fle. BI—DDREFHCTHH DR
WEFV VIV v TR BRI FICER O
BOEE NI Z DT DUEESHDE A

ETESA (B4 PAT. No.3578782)

Generally, agitation is achieved by an
impeller, which causes fluidization of a liquid.
In the RB mixing system, however, the
impeller does not play an active role. Inspired
by natural flows and rectifications and, of all
things, tornadoes that are powerful enough
to lift a house, special efforts were made
to create rectification and a tornado in the
agitation tank. The RB system consists of
an impeller, which generates a swirling flow,
and radial blades that convert the current
(boundary layer effect) swirling towards
the center on the bottom of the tank into
an upward, tornado-like flow. This system
provides a flow pattern radically different
from that envisioned in the conventional
concept of agitation. Since the swirling flow
is a main current, it reduces the relative
speed difference of the flow near the blade.
This provides an effective low shearing
force, thus making it ideal for agitation of
biochemicals and pharmaceuticals, and
for water treatment. The RB mixing system
features a short mixing shaft to assure that
starting torque is not inhibited by solid

particles adhered on the impeller.

Patent registered in Japan (PAT. No.3578782)

Bl E
B Application

O NAATOEADEH
@ KBTO R DEH
® EFAEDRS Y —1F7#
@ MREOE—ER

(D Bio-process mixing

@ Mixing in water treatment process

® Slurry mixing in continuous treatment
@ Uniform mixing in a longitudinal bath

BFIREI AT LOLLERR
H Table of comparison of mixing systems
s BRALFRERY | B RAEREE R NETAEFTE m
®# SR gGimkest)| omeEnE) |0 Donet ¥ E
i Maximum upflow speed factor (%)| Relative speed difference factor of ) )
bAlEITE) el o (th rato o the wing tip speed)[uing and quid (shearng speed ati)|  Mixable Z/D ratio LN
A—)\—=wIR N " {EBIRT G387
RBIF3UIYRT L &7 " SIL Erre BEA
SUPER-MIX ’ 5 or more Formation of strong circulating
RB mixing system flow with low share
ATSRARHR AT s . , J— S
%m%%;ﬁﬁg;evgth ’ Up to 2 approx. | Strong sharing force
ERELHEYZT s | BEEE iﬁ“ﬁffﬂ?ﬂiﬁ“
Mixing system with 2 0.4 Up to 1.5 approx. circulatini:j flow\i,¥1 both
no baffle plates directions (up/down)

ERB =EFYVIVATLIEA
Z0-I\59—=Y

B Flow pattern of the RB mixing
system

RERICHEVBVEER
Powerful upward flow
not generated in any
conventional system

RERDMERD 5 B0 70—/\F—
Flow pattern with liquid having depth five
times greater than the tank diameter

CFD.[C&PHEVIaL—YavER
C.F.D. numerical simulation result



BRWEDLEICOE—LTIFALESY, SHEET ( / )
HHEBEHEKRCTEE FAXA) FAXGE(E 4
OMR:- - - A—Hh—1) AR (B HE) -
s % % i ErtEEmIERXS
EBEWH 1 A 5t Di;)fﬁs%;gsm
JOB No. A i X OmERiREY —ER eV 2 —
ITEM No. A | EYE % 052-331-2162
WP NE-E 30
TEL No. - - FAX No. - - 06-6998-4947
A ERE | Btbky  OFY (4TOB. No. ) OfEL
BB N&ENH: BTETESIMOOICETFIILIZEL,
O — e OB —i@: 0K it OK— BB
ORe ORIE O DES OFE OEm Dl OSF Owsbie O( )
NE D4 Pk [EBARMS] [ BE[C] [KE[mPa-s)] & [ BifE[um] JEEwvol%] Zofh
RG5E T IR HERREN
E iR E | MAX. m® NOR m®  MIN. m°
1B B B [ | i ( Hr/YEAR: gt yA) Oy F( Hr/BATCH: BATCH/DAY)
MR | ORIFREL DHPRSZT RS OfIRAY GRA R min. L)
TEdx (RTEREBEBESR) | UAY DEL TERERSZ (T | W (M| ) O
BE#gmaAAE | D770 VERA (O OVAF OFRbL) O7707EA OZEAEA
& ES #
R K| Dy Oal Ofaeys O ) | & K = m’
FERAK | O¥k OFF O35k O¥4EH Oz—o( FE) OA4—7r O( )
ESRRK | OFE ORF OSoK OFMI O=—( & OEgC © o ) |
I W~ ITEN ] mm X B mm (B mm X ¢ mm)
R E | (Des. /Ope. )C |J:T: 7J| (Des. /Ope )MPa-G
WRHZER | OEL O-F O°FE OFESA OMEBEE O( )
BAEE| Ofo OFOUROE  mm) EX XIS
Fx & B
REBAE| ORAN DREHSA DRNRE CERIMEE 'sﬁﬂi%#|ﬂ@f¢? O OV D ( m)
s & R| DEH D0 C~mil O [BAGEBRSHE |
HHEEMEREIE
EHEE| OMR < O O fdEE: Oe—x8) 7 ( kW) PV ( KW/ m®)
B & M| OMR DR min) [BF75 2] OMR (115.10K) DI ( )
# # ¥| OMR 3P [4PP [O6FT [6PT [OAN [ORibbon [OSuper-Mix (OHR COMR) [ ( )
_| Osus3o4 Dsusste ~OLkF 0SS Offie O=F474 OFRP 07 7m( )
il B P CoowEG T e T [ 3
Ox—7v OFAny— OFFURRyF (0 K) OA=hrs—(OR74 Overn OF7L)
@EB® | OFor OWES O®ES OoPUGHE ) Oovv—n
OrIsRsvxs () OwAsoMEC ) Dzom( )
gy | EOE DFT—w—s DWEE-—y OB OWEE O ) DA
A= —4EE OAVORE-=ZE-HL- HARERE: ) DL
i O« O/ OF4 O%l Omg O=U7( )
I e 3
BIRMAMK | (O¥HM D=/ (0O50Hz [60Hz) ([J100V [1200V [1220V [1400V [1440V [ )
X4 & | OF—% O&EERK DOoru O( ) | ZE £ & | OMR O#EHHEE( )
T W S| O O1Y P O2Y P O ( ) | B & | O OmABN OFAZyh Ol ( )




—— BEHFIHRL ROLTHEATES #EDIVIEHT S

SA 'AKE PRV R B TRAXS:
SATAKE CHEMICAL EQUIPMENT MFG., LTD.

KB EER-LH 70035 KBRMAFOTRNXE2-18- 8 T(06) 69920371

HREBEM-ILHF TR0 H F BB F HMH S 6 6 W04 48338

FEEE T —ER A~ T BHELHEHHRXTEMI-21- 9 B052) 3316691
HMHEEMARATN FFEFRFHBHTH S 60 08 4190

Osaka Of fice 2-18-8, T oko-cho, Moriguchi-shi, Osaka 570-0035, Japan
and Plant: Phone: 81-6-6992-0371
Fax:  81-6-6998-4947
Tokyo Office 66, Niizo, Toda-shi, Saitama 335-0021, Japan
and Plant: Phone: 81-48-433-8711
Fax:  81-48-433-8541
Chubu Sales 1-21-9, Heiwa, Naka-ku, Nagoya-shi, Aichi 460-0021, Japan
Service Center: Phone: 81-52-331-6691

Fax:  81-52-331-2162

Mixing Technology 60, Niizo, T oda-shi, Saitama 335-0021, Japan
Laboratory: Phone: 81-48-441-9200
Fax:  81-48-444-1042

URL: http://www.satake.co.jp
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FE BT (BB E2BRATE
T0000  LETEAXARESSSSHEPEABOSE  Tel.86-21-6437-7101 Fax. 86-21-6437-7102
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TI6052  AETRIBEERRR S EGEEHES  Tel86-411-3936-8689 Fax, 86-411-3936-8690
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T80 AZ)IIEEE T AEEGajaeul-ro 95 Tel. 82-32-583-6321 Fax. 82-3-583-6329
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T EMEILNHERIERISS Tel. 886-5-551-7858 Fax. 886-5-551-7921
T BRI B R ED
TU8Y  HFALTEEFEEA T =BR86E215E Tl 886-2-2298-4880 Fax, 886-2-2298-4881

(Overseas affiliated company)

China  Satake (Shanghai) Trading Co., Ltd.
Room 9002, Yong Xin Building, 887 Huaihai Road (M), Shanghai 200020, China
Tel. 86-21-6437-7101  Fax. 86-21-6437-7102
Dalian Satake Chemical Equipment Co., Ltd.

No.8 Qingdao Lu Jinhua Street Lvshun Economic Development Zone 116052, Dalian, China
Tel. 86-411-3936-8689  Fax. 86-411-3936-8690

Korea Hado Co., Ltd.
95, Gajaeul-ro, Seo-Gu, Incheon 22830, Korea
Tel. 82-32-583-6321 Fax. 82-32-583-6329

Taiwan Kwan-Tai Machinery Co., Ltd.
15, Kegong 7th Rd., Douliou City, Yunlin County 64001, Taiwan
Tel. 886-5-551-7858 Fax. 886-5-551-7921

Satake Asia Sales & Services Co,,Ltd.
No.21, Ln.86, Wugong 3rd Rd., Xinzhuang Dist., New Taipei City 24889, Taiwan
Tel. 886-2-2298-4880  Fax. 886-2-2298-4881
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UKAS
74 SGS MANAGEMENT
SYSTEMS

ISO 9001 SRS
KFRESRFR - RREBRFA

ISO 9001 Certification Granted to
Osaka office and Tokyo office
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