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1. A9« v =FH— MSE static mixer
B =Y 7))L A 7 Nipple-Type B 75234594 7 Flange-Type

XSN-8A 8A 1/4B 50mm SUS316 XSF-25A-[]K 25A 1B SUS316
XSN-10A 10A 3/8B 50mm SUS316 XSF-32A-[IK 32A 1.1/4B SUS316
XSN-15A 15A 1/2B 60mm SUS316 XSF-40A-[LK 40A 1.1/2B SUS316
XSN-20A 20A 3/4B 60mm SUS316 XSF-50A-[IK 50A 2B SUS316

¥ Zy T ILDOFUEE(EJIS sch4018HTY S Rl =
The specification of nipples are equivalent to JIS sch40. CIENE XSF - 25A - [J[K [fl]ex. XSF-25A-10K
==

Ordering form
[ > > BRMIFRIF S ETELIEE L), See leaflet of the Nipple-Type mixer. ]
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Specify the nominal pressure of flange.

2. }ﬁ}':li% MSE agitation impeller 3. }ﬁﬁ‘:¥ MSE rotator

XRA-60 60mm | 2mm 8mm 5# |sus3ie XRS-20 20mm 2mm 3% 2T
uoroplastic

XRA-80 80mm | 2mm 10mm 5% | SuUs316 XRS-30 30mm 2mm 448 7V SRHE
Fluoroplastic

XRA-100 | 100mm | 2mm 12mm 5% | SUs316 XRS-40 40mm 2mm 448 gvﬁmﬁ
uoroplastic

¥ BEHBLCVFE A BERICTFREZSELLET . = = =
Shaft is not included. [ o> HHIFRIF SV ETELIEEL, See leaflet of the MSE rotator. ]
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A pump mixer is provided by installation of
MSE agitation impeller with shaft in a casing.
The pump mixer can suck and mix a fluid in a
casing and discharge it continuously.
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Mixer with Stacked Elements
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I XY MABE=F+Y— (MSE) &l

What is Mixer with Stacked Elements?

I
e\ »=X= Principle

. 5E'I§l.a)b<af Mixing mechanism

The MSE (Mixer with Stacked Elements) consists of
mixing elements, a ring plate and a blind plate. Two or
more mixing elements with small through holes and a
large through hole are stacked and sandwiched between
the blind plate and the ring plate with a large through hole.
The small through holes of mixing elements are arranged
to communicate with the small through holes in the
adjacent mixing elements and communicate with the large
through hole of the ring plate.

Fuids from the large through hole
of the ring plate are mixed by
distribution and joining with
turbulence and vortex flow by
passing through the small through
holes and discharged from a
circumference of the MSE.
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[ MSE*EEE Configulation
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Mixing element A

Blind plate
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Mixing element A
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Mixing element B EEIUXVEB
Mixing element B
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Plane view of each mixing elements
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Stacked direction

#%E Features

Mixing elements A having opening holes on the
outside and mixing elements B having opening holes on
the inside are stacked alternately and are held between
the blind plate and the ring plate. Walls between holes in
mixing elements A and B are arranged so as not to
overlap each other. According to this arrangement, a
fluid can flow in the radial and the stacked direction.

A fluid flows into inside MSE through the inner circum-
ferential surface of stacked mixing elements, passes
through the stacked mixing elements and flows out from
the outer circumferential surface of stacked mixing
elements. The fluid is well mixed, while passing through
the small holes of the stacked mixing elements those are
complexly communicating with each other, by repeatedly
dividing and combining in the radial and the stacked
directions in the MSE.
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Radial direction
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e Variety of application
Applicable to a dynamic and a static mixings such as a static
mixer and an agitation impeller.

e Flexible design for operating condition
A number and a pattern of mixing elements can be
changed to adjust an operating condition.
Outer and inner dia., size of small and large through holes
and thickness of mixing elements can be designed to adjust
an operating condition.

e Easy manufacturing
The MSE consists of only mixing elements, a ring plate and
a blind plate.

e Flexibility of material selection
Plastics, steels or stainless steels are available to make
mixing elements and other plates due to its simple shape.
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MSE application to static mixer

197_-4 ‘y QE:FU-_W_ Static Mixer
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The MSE can be used as a static mixer. The MSE static
mixer requires only a short distance to mix fluids by its
effective structure since it has an extremely simple
structure with only stacked mixing elements and other
plates. The MSE static mixer can be applied as a gas mixer
and a liquid mixer.
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Features
e Mixing in a short distance.
e Easy installation by inserting between flanges.

e Flexible installation according to an operating condition
by changing a number and a pattern of stacked
elements.

Configuration of MSE static mixer
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Mixing elements
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Blind plate

MSE static mixer is completed by holding the stacked
elements between the blind plates and the middle plate
with a through hole and being fixed by bolts and nuts.
A fluid can be mixed by installation of this MSE static
mixer between flanges. Nord-Lock washers that can
safely secure bolted joints are applied to protect from
vibration and dynamic loads.
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Blind plate R
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Middle plate
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Washer
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Mixing elements
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Installation
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The MSE static mixer can mix a fluid only by installa-
tion between flanges in pipe line as shown in Fig. (a).

In the case of installation of the MSE static mixer into
an existing pipe line, the MSE static mixer can be
installed easily to a straight pipe line or an elbow with
the mixer arranged on only one side of the middle plate
as shown in Fig. (b) and Fig. (c).
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Pressure loss

Pressure loss data by MSE static mixer is indicated
below. Mixing can be controlled by pressure loss due to
the number and specification of stacked mixing elements
and arrangements of stacked elements.

BOEEA{R Pipe i.d. : 27mm (eq. SUS 25A(1B) sch40)
FID#HICMSEZEE LI5S MSE on one side
MSE: MS - 25A - S2-C12-T1-0x []- S/Fluid: Water at amb. temp.
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Velocity in pipeline [m/sec.]

BREEA{R Pipe i.d. : 27mm (eq. SUS 25A(1B) sch40)
MIICMSEZERE UT-I%E MSE on both sides
MSE: MS - 25A-82-C12-T1-0x []-D/Fluid: Water atamb. temp.
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Press. loss [kPa]
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EREEA{E Pipe i.d. : 41mm (eq. SUS 40A(1.1/2B) sch40)

FAID#HICMSEZELE LTS MSE on one side
MSE: MS - 40A-S2-C12-T1-0x []- S/Fluid: Water at amb. temp.

BCEEAR Pipe i.d. : 41mm (eq. SUS 40A(1.1/2B) sch40)
mRIICMSEZEE LTcI5E MSE on both sides
MSE: MS - 40A-S2-C12-T1-0x []-D/Fluid: Water atamb. temp.
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W ERG Applications
H 2R & HARBERE. BRERY—IVRARSSEE Gas mixing : Conc;:entt_ratl]?n conILr_oI, shield gas
. : - g N production for welding
BB A BROBR. FURKRIE. B0, e e A
= : Liquid mixing : Dilution of concentrated liquid, waste
=REBO/RR, THEF water treatment, dispersion
e EE A N = b e S Gas-liquid mixing: Steam mixer, aeration, hot water
RKEESE production
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MSE application to agitation impeller

]:E#IEEPAT. Agitation Impeller
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. MSE}%#?% MSE Agitation Impeller
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Ring plate
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Mixing elements
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MSE agitation impeller

MSE agitation impeller can mix a fluid mildly since a
power distribution is more uniform than existing impel-
lers due to its surface area much larger than those. A
fluctuation of the liquid surface is small.

The MSE can be used as an agitation impeller by
installation of the MSE with a rotation shaft in a mixing
vessel. A liquid in the mixing vessel is absorbed from an
opening portion of the ring plates and discharged from the
outer circumference of the MSE agitation impeller. The
liquid are mixed by distribution and joining with
turbulence and vortex flow by passing through the small
through holes of the stacked mixing elements.
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MSE impeller can mix a fluid as shown in figures below
due to its unique structure.

® Swirl agitation

A swirl agitation is possible since a fluid is swirled
from only the bottom of the mixing vessel by installation
of a blind plate at the top of the MSE agitation impeller.

@ Uniform agitation for deep mixing vessel

Uniform agitation is possible in the whole vertical
direction even for a deep mixing vessel by installation of
a plurality of the MSE agitation impellers.
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Swirl Multistage
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Power consumption

Power consumption is important for an agitation
impeller to show the amount of transportation energy
from the impeller to a fluid. MSE agitation impeller has
the following characteristics as an example.

1) Power consumption increases as the number of
stacked mixing elements is increased.

2) Power consumption changes by a hole size, the number
of walls in radius and circular direction and etc.

BEEHBUC K BEEE Comparison of nos. of elements
Vessel: 200mm idx250mm H/ Buffle: 20mm Wx4 / Lig. height: 200mm
MSE: MA -100-S3-C18-T2-0x[]/Water
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ERBUC KB LEE Comparison of nos. of stages
Vessel: 200mm idx250mm H / Buffle: 20mm Wx4 / Lig. height: 200mm
MSE: MA-100-S[]-C18-T2-0x 10/ Water
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(Blade height: 10mm)
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Mixing performance

Mixing performance of MSE agitation impeller at
400rpm with flat blade disk turbine (FBDT) at 500rpm is
shown below in comparison under the condition of the
same power consumtion. The trend of an electric
conductivity was measured for 90% glycerol solution
after adding an appropriate amount of NaCl. The MSE
agitation impeller can reduce the mixing time by 20%
and the dimensionless mixing time by 38% without the
effect of rotation speed.
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RS IFR Mixing time
Vessel: 100mm id x 150mm H / Baffle: No / Lig. height: 100mm
MSE: MA-50-S83-C18-T1-2x 12/90 wt% glycerol solution
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Features

e Mixing in a mild condition.
e Easy set up by sandwiching mixing elements with
two plates.

e Flexible design by changing only a number and a
pattern of stacked elements.
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