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Fruit Higy Quality as a top manufacturer

of glasslined equipment
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Glasslining has long been used as an ideal composite material constructed v :

¢

of steel and glass in a wide range of fields of the pharmaceutical, electronic
materials and chemical industries. Where products of high chemical resis-
tance and high purity are being demanded. KOBELCO ECO-SOLUTIONS, as
a top manufacturer of glasslined equipment, provides the most advanced
technology and products at all times.

A wide variation of glass including high corrosion resistant glass 9000 as a
main material. and abundant accessories including fully glasslined sensor
series such as pH meters and thermometers. Reliable products are the fruit
of KOBELCO ECO-SOLUTIONS' high quality.
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Our Harima Plant, as a production base Process Equipment Division, for pursuing high product quality, is not only
utilizes the most advanced manufacturing facilities, but also is authorized under ISO 9001, ASME CODE U, and
China Stationary Pressure Vessels Quality Certification Registration for its quality system having a function of
systematically assuring product quality. KOBELCO ECO-SOLUTIONS has both technical and production abilities
responding to the increasingly diversified needs.
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CTOR
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In the fields of medicine, fine chemical
and electronic material, the basis of
manufacturing is creation of high gquality
products aiming at high purity, safety

of production, labor saving and efficiency.
KOBELCO ECO-SOLUTIONS’
glasslined reactor will support
the basis of manufacturing.
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The standard color of
glass is blue.
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It is easy to use and is a
clean manhole.
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Compressible insert made of aramid fibers are CLTN MAX. 230°C #1
substituted for asbestos joint sheet. JSP AN, NS MAX. 0.83MPa (8.5kgcif)
Asbestos free compressible insert
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As for the case of the temperature exceeding 2007C, the life of PTFE CRTN Wave shape MAX. 2.1MPa (21kg,cif)
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and should arrange spare parts. Asbestos free compressible insert

‘ ﬁ‘altyﬂ'— (P24) (F¥L<IFP.24%ZE T XU\, For details, please refer to p.24.)

0 EBREBHIDEWNTZATAZ U TEDBES AT LTT .
This is the glasslining measuring system with no metal part to be exposed.
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We provide the optimum
agitation system, which
fulfills your application.
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V/S shows the relation of (s), area of lined glass exposed, and (v), volume of corrosive liquid in corrosion
resistance tests. The greater the V/S value is, the greater is the corrosion rate of glass per year. When the V/S
value exceeds about 20 the corrosion rate remains constant.
Since in many cases glasslined products in service at users are used where the V/S value is 20 or higher, the
V/S=20 is adopted as the practical test condition close to real service environment. In case that V/S is lower
than 20, it is not recommended to evaluate the corrosion rate.
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High Corrosion Resistant Glass

9000
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This is the highest grade of glass developed by
KOBELCO ECO-SOLUTIONS, having excellent corrosion
resistance to alkalis, let alone acids, and meets all
needs associated with glasslining. Glass 9000 is
developing the new potentiality of glasslining.
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Pfaudler Pharma Glass

PPG
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Being bright and clear light blue, this glass is suited for
pharmaceutical applications. Product adhesion on glass
surface and contamination are easily viewable, and the
glass has excellent water resistance. In addition, alkali
resistance is improved more than 20% over the
standard glass 9000, making alkali cleaning effective.
¥PPG is a product of Pfaudler Germany.
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Electrically Conductive Glass

ECOGLII
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Cover coat

L7<dh)
Ground coat

FheE
Base metal

H White

BERI IR

(REEEHREE]
¥ 4223456

PElge. FBLERBYIOOREISRVNEW S ERRZIFS. GRD
HWETOADRLEEZISIIEHET . AN—TF A B HBEMHITSAB
ECOGLI has been developed to avoid discharge breakdown oy

of glasslining. Our surface-electroconductive structure (#9000) »

exhibits higher anti-static performance by surely releasing £EBM

static electricity to the ground through the surface layer. - = . .

ECOGLI has corrosion resistance equivalent to the standard

glass 9000, and possible to confirm non-pinhole property.
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Caution Against Static Electricity Please contact us in case of agitating solvents such as Hexane, Heptanes, Benzene, Toluene

and Xylene as glass damage may be caused by static electricity and a spark discharge.
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High Thermal Conductivity Glass

9000HTIIL
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Glass 9000HTIO has been developed for high thermal
conductivity by improving heat conductivity of cover-coat glass
with addition of anti-corrosion thermal conductive filler and
decreasing glass thickness.

The corrosion resistance of 9000HTI is equivalent to that of
standard glass 9000.

By using FULLZONE impeller, 9000HTI is capable of providing
higher heat conductivity.
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Hybrid GlassLining

HYX-HE, HYX-HP
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Our glasslining technology enables 9000HTI hybridize with
ECOGLI or PPG.

This is multifunctional glass, which has not only high thermal
conductivity but also has electrically conductive or high
visibility.

In addition, it contributes to the enhancement of productivity
and safety of the manufacturing process.
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Glass 9500 has been developed for minimizing the 0 , N.D
possibility of metal-ion contamination by implementing Na Li Ca K

the redesign of glass composition. It has 3 times higher
resistance to water, 1.5 times higher resistance to acid
than the standard glass 9000.
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Elution test result in pure water
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Ultralow Temperature Resistant Glass

3800 4300 »
509 NaOH
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Developed to meet particular needs by the  EHRESUKERYTATT, 803 4300~
recent pharmaceutical fields, where progress Generally the alkali-corrosion 5 ’ /
toward lower temperature is being made, this is resistance of glass is inferior to its 0.2
the ultralow temperature resistant glass enduring  acid-corrosion resistance. This {‘zﬁo 1 //
such a low temperature as -200°C. This glass is glass, having twice the resistance of =

lined on stainless steel which is required for use
in an extremely low temperature range due to
brittleness fracture problem on the materials.

THEAEEYI S A
Thermal Shock Resistant Glass

HO901
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Inheriting the excellent corrosion resistance of our standard
glass 9000, further higher thermal shock resistant glass is
developed. Thus, the glass can be reliably used in an
extended range of allowable differences in service

temperature between reactor inside and jacket. It may also
reduce process time necessary for heating and cooling.
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Wear Resistant Glass

8500
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This is an epoch-making glass, having three times higher
resistance to wear, seven times higher resistance to impact
and 20% higher thermal conductivity than the standard glass
9000. Glass 8500 has been produced by our high capabilities

of developing both lining glass and crystallized glass, and by
our excellent firing techniques as well.

#f Blue

the standard glass 9000 to alkalis, is 0 510
best suited for the environment
where corrosion by alkalis prevails.

Alkali Resistant Glass
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Adhesion Resistant Glass

9000Ag,8100Ag
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This is a new surface treatment glass developed to enhance the
anti-sticky characteristics of the glass surface. Substituting Na ions with
Ag ions contributes to removing alkalis, thereby promoting non-adhesion

property inherent to glass (for applications to CPVA, SB, Latex, etc.).
Significantly antibacterial effect with Ag ions is also available.
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Impact Resistant Glass

8100
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This is the unigue combination of our standard glass 9000
having high corrosion resistance and crystalized glass,
thereby providing the advantages of both high corrosion
resistance and excellent impact resistance. Glass 8100,
which is hard to crack or has 4.5 times the mechanical
strength of the conventional glass, has broken the concept
“Glass is fragile.”




AGITATION
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It is very important to select the optimum agitation system which meets the
intended purposes (mixing, dispersion, mass transfer, heat transfer, etc.) when
designing reactors and polymerizers. KOBELCO ECO-SOLUTIONS has estab-
lished the engineering system which meets all needs with respect to agitation,
through years of research, experiments and a wealth of experiences in manu-
facture, such as chemical engineering problems including the selection of
impeller type, estimation of agitation power, flow pattern, discharge and shear-
ing force as well as mechanical problems including the strength of agitator,
speed reducer and seal, and scale-up of a pilot unit to a large unit.

EIRE)  Agitation Power
ERWRITBROFRIHIREICK > TRELLTEIN.
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ﬁﬁiﬁjj’&?k&)é—ﬂ’iiﬁP:Np-p e aoleRLS % \\ @ Oval Section Three-blades retreat impeller with beaver-tail baffle
B HENplE. L1 /I A ReSIBIR R DIESE ‘\\ @ Turbine Agitator with two baffles
ICE-TEARYEY . IDONp-RefiRid. /57X Z . | @ écv?:éﬁgtﬁgii;igevrvith no baffle
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Although the agitation effect is influenced greatly by 05 S ;@__
the state of the liquid flow which varies with liquid Sl 3
properties, configuration and size of the agitation OSEE S S
system and agitation speed. In the case of a given 0.1
agitation system, the state of the liquid flow is 5 10 5x10 10° 5x10°10° 5x10° 10°  5x10° 10° 5x10° 10°
governed by both Reynolds number and required Re= "HL" (0 E(kg/md) nEIERE(r.p.5) d:BRA/S>/(m) uAsEPa - )

agitation power per unit volume. In the general
equation P=Np-p-n°d for calculation of agitation
power, Np is agitation power number which varies in
relation with Reynolds number (Re), depending on
types of agitator. The curve given on the left shows
the Np-Re relation of typical glasslined agitators.
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IATA 0 BUEBOFEFE  Types of Glasslined Agitator
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TWINSTIR impeller

This agitator has 2-plate impeller with retreating tip and has realized mixing at a level as low as 3%
of the vessel volume. It offers excellent discharge performance and also 1.4 to 2 times better mixing
performance compared with 3- blade retreat impellers.
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FULLZONE impeller

The FULLZONE developed by KOBELCO ECO-SOLUTIONS is a high efficient - multi-purpose agitator
that is suitable for gas absorption and emulsification reaction by which efficient mixing over a

substantially wide range of viscosity by means of an epock-making flow pattern produced by a three
dimensional form of two wide paddle impellers arranged vertically crosswise.
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Three-blade retreat impeller
This is an all-purpose agitator with blades having a oval section. Flow pattern and agitation
performance can be controlled by adjusting the installation angle of baffle.
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Turbine impeller
Used together with baffles for a powerful agitation of low viscosity products, this type of agitator is
especially suitable for gas absorption and emulsification.

7oHh—8R
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Anchor impeller

This is a low-speed large-span agitator, suitable for mixing and promoting heat exchange of high
viscosity liquids and crystallization process.
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SWINGSTIR impeller
SWINGSTIR is the swing-based agitator developed by applying flexible seal without a sliding part,
suitable for pharmacentical, fine chemical and electronic materials process.




TWINSTIR
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TWINSTIR is an impeller developed by KOBELCO ECO-SOLUTIONS
S0 as to replace the conventional 3-blade retreat impeller.

This is a highly functional agitator capable of coping with both needs
of contamination-free and low volume agitation, which have been
incompatible with conventional impellers.

24K shape
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4’#5 Features
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© 2-plate impeller with retreating tip
® Positioned low at bottom to match the vessel bottom profile.

© Adaptable to mounting on a contamination-free closed type agitation vessel.

© Capable of mixing from a level as low as about 3% of the vessel volume.

© Mixing performance 1.4 times higher in the low range viscosity and 2 times
higher in the mid-range viscosity than 3-blade retreat impellers.

© Capable of suspending solids uniformly with only 50% of the mixing power
required for 3-blade retreat impellers and disperse liquid droplets uniformly
with only 80% of the mixing power required for 3-blade retreat impellers.

@ Interchangeable in shaft size with 3-blade retreat impellers.

BEEBE  Comparison of Impeller Position
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3-blade TWINSTIR
retreat

impeller
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Sufficient mixing performance is not obtained at 10%
volume or below and at the volume down to 3% mixing
falls into an untenable condition with impellers exposed.

BRI e

Solid-Liquid Agitation Characteristics  Particle Suspension
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Sufficient mixing performance is obtained at low volume
of 10% or below and at the 3% volume the blade tips
are submerged making low volume mixing possible.

RABREERFE BEeos
Liquid-Liquid Agitation Characteristics  Liquid droplet dispersion
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BEHEME  Mixing Characteristics
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Evaluation of mixing
by decolorizing chemical
reaction

SR REZ LA DI HiERE
FlEHT EHIC.3%HEDDR
ERPICOERTEET.

TWINSTIR brings forth dis-
charge performance exceeding
3-blade retreat impellers and is
applicable to low volume agita-
tion at 3% level and above.

u=0.001Pa - s u=0.5Pa-s u=05Pa-s

Pv=0.1kW/m3 Pv=0.5kW/m3 Pv=0.4kW/m3
H/D=1.25 H/D=1.25 H/D=0.20

E&RIEIEEM  Solid-Liquid Agitation Characteristics

K/ XIVEBAT ) —DiFELEH

Comparison of suspending slurry stagnant at the bottom nozzle.

K/ XIETDOAZ) DB 2B B RBELEFOEERICEMLET .

TWINSTIR reduces slurry remaining at the bottom nozzle and contributes to draining operation.

TWINSTIR J
400

N
90

$25

7 A N

ABER K

BEFNTF : 71—
Test condition

Content : Water
Solid : Granulated sugar



FULLZONE

l— h ‘ A1)

= 7 4 A
SNEREFEIILY—
T —=lF #REV ) 12— 3> PR LUAEEBRD TILUVEESEE TO%
ZEVEBERMEEZHRERAENDEGZ e L= 5= ZHEERIDIE
HEBTT 2MOTARNNIVEZ L TICOARE LI A BIIAD T <
NzE S ZRIEBELET,

The FULLZONE is a highly reliable, efficient and multifunction agitator devel-
oped by KOBELCO ECO-SOLUTIONS, which makes it adaptable to various
applications such as efficient mixing and crystallization in a substantially wide
range of viscosity. Excellent agitation performance is achieved by a three-
dimensional form of two wide paddle impellers arranged vertically crosswise.

-~
7 OABES /21D
74 R/INRIVE
ROEHIC & W RET B LRI
ETBRREBOENENAL— IR
TO0-NE—VEERLET,

Crosswise arrangement of

two wide paddles

Pressure difference around the

upper and lower paddles caused

by the impeller rotation, provides
L a smooth flow pattern.

-
ETRORRE LR 1>

EBREETREOE A DOHHT
MEL. BARBICEXIKREZR
BERREMHRLET.

Spacing between the upper
and lower padles, and upper
paddle fins

This arrangement merges streams
discharged respectively from the
upper and lower paddles to form a
single large loop of flow circulat-
ing throughout the vessel.

BBk EL

TER7A1 K/NRIVR
LTROMHNNS Y AEERL
TREICERRERM. HRED
HHEERLET,

Retreating lower paddles

In consideration of the balance in
pumping capacity between the upper
and the lower paddles, retreatingis

adopted for the lower paddle.
_




SMEFEIRVF-)
HRRI<BAPVIBR—CRABBMORAAIIINET

High efficiency (Energy saving)
Mixing time is reduced by half at the same Pv value compared
with conventional impellers.

PV THFOH—FbEL
WA A a KR
FHRICHED OB A TERSINET . AT -8 . TTILD
IVRIGICIFRETY .

Uniform particle suspension and droplet

dispersion achieved with less power

Half the power on average can achieve this. Slurry agitation
and emulsion reaction are best suited applications.

LWHEE THEREIOE—EA D 0] EE
100Pa-sDOEEEE Tl g, 45(20.001Pa-s~30Pa-sTl&
RERKBEVEDRIVEEDITAET.

Uniform mixing efficiently achieved over a
wide range of viscosity

Applicable viscosity extends as high as up to 100 Pa-s. Especially,
in the 0.001 Pa-s~30 Pa-s range mixing is more efficient than

conventional impellers.

70t ARZEZRH Examples of process improvement

EBh/-izEitise
FERBERRHEDPKBICEA ELET . BPHhLREEEHHE.
EICEHERIE,

Excellent heat transfer performance

Internal film coefficient improves significantly. Coupled with
slow rotation, crystallization is also best suited.

REEDH AU
84F 2y BT O— N8~ HREH ARIR RS %
Ue. RAER G KRB EINERBLET

Outstanding gas absorption

Surface gas absorption is doubly improved by dynamic flow
pattern and makes chlorinating reaction, hydrogenation, etc.
effective.

?ﬁﬁziz F%E Agitation Testing Unit

A=—JV R 5 APEEE Cold Testing Unit

ZOtX E AN A AR
Process Substance of improvements Actual applications
O WHIEED (A7 F¥215 L) DREERR
Reduction of coagulum generated.
9,k B A | @EAHH. EREFROERE

Emulsification

Reduction of polymerization time and
cleaning time.

® ZTVI AN FEE—
Uniform particle sizes of latex.

SBR. ABS. PVC

[T AR
BEEREERL. FIHENIBORBIREERR T HIENTEET,

Testing unit specification
Using simulated liquid enables you to observe fluid condition
in the agitation vessel.

60L (AfFAE400XEE800)

AR U

Crystallization

O 2RREICLDREBRBEER
Reduction of abnormal crystallization due
to the generation of secondary cores.

© #ERENNERM L. BEKEFEIAEHE . S7KRIEHR
Improved recovery of crystals, shortened

dewatering time and reduced water
content of crystals.

1EReh. EEM.
BRI
Chemical and
pharmaceutical
products, food

: (vessel inside diameterx height
Capacity "460mmx800mm)
# B PMMA(FI#4E)
Material PMMA (transparent vessel)
ERgpIEE  2.2kW. EER#H3~600rpm

Drive 2.2kW, rotation speed 3~600rpm
TN =2 OGR=" IV AE—, =HiEIR.

additives g ﬂg K &_E\/s $%~ 24971&—@4‘#‘33
© FItIEEEADORERNEZHLE Impeller type  FULLZONE, LOGBORN, TWINSTIR,3-blade retreat, turbine,
Prevention of adhesion of crystals on the SWINGSTIR,and other custom-designed types are available.
vessel walls. -
T AN CREKIFFE. REHARINEF
© IREEDEE S AIRAE &) RSB ResaiE Testexamples  Mixing, p_article suspension,surface gas absorption, etc.
Reduction of reaction time by excellent gas (@ NS B ¥ 2HISIERE
IKERINRS absorption performance from surface. Chemical and No.ofunits 2 unit arranged in parallel
Hydrogenation | @ i D5—5 811K AbiE AR pharmaceutical
Reduction of catalyst usage through uniform | Products
dispersion of catalyst.
AR | eRmERmE1/2LTICEN T/ — LIRS

Dissolving tank

Reduction of dissolving time to less than half.

Phenol resin reactor

a4 &l

Control of foaming

© RE CHORMEEHICKLFEIIHNFI
Surface renewal at the liquid surface holds
down foaming.

© SUTMALINHNC KB 3T
Restrained breakage of bubbles holds down
foaming.

71 /- IVBE R s

Phenol resin reactor




CRYO-LOCK AGITATOR

93547300V I7I5—4H
I72A4F0Y Y- 7OT—RE HMREY ) 1— 3> HHE
RUEHERNT THB [ APUIED JICKYERLEA—IL
TIATA DM IRFE T iE L. RIGHED
T EFEAERBICTRIAFA0VT-TIOT—4
(&, O ZIDOBGIE. FRFEOEHE. EAEEDEHIR. K
ISR O EHEZPIREEL . RO EMEL. (ERIRIEDH
E.OANEIUNCEBLET,

Cryo-Lock agitator is completely glasslined built-up type
agitator realized by the ‘cooling fit' process developed by
KOBELCO ECO-SOLUTIONS. Cryo-Lock agitator, generally
eliminating the structural need of main vessel flange as
with a solid agitator, improves service condition such as
contamination prevention, cleaning time reduction,
in-vessel maintenance work saving, and reaction time
reduction, as well as contribute to high purity production,
improvement of work condition, and finally cost reduction.

T NVEREE
AT RFERTT 5. RISHORAAT TP 24— A= B TETT,

Simple structure
As it is a built-up type agitator to be assembled inside the vessel, a vessel flange or large center manhole is not needed.

ACRELIWXDTF A
TSV IERING BT EDTIRAI D SRR BRAESER TORRERD T HTENTEET.

User-friendly maintenance
The down-sized flange results in reducing cleaning time as well as work inside the vessel which may entail danger.

EEEORE
TR ORIEICKY . A= DN FREEDEREIND D Ny FRZBINTEE T, £/, I8HRICIREZHA . HitmEld
PERD A —/NIVEREICKENTT 4~2FLL EICRVET . RICEFE OREHEPIREOMR L&l £ERZR ELET .

Productivity improvement

Due to reduced cleaning time and resultant shortening of total batch time, the number of batches increases. In addition,
the plate type blade increases agitation strength up to 1.4 to 2 times the conventional blade of oval section,
contributing to shorter reaction time and higher yield and subsequently total productivity.

BEOHY UAE  Detaching method
4 4

BESLLICIE, EPRMERZESL MOERIIEIC K > TRABH W HEIYaryy—hDLEICRZ 9&2;:%’&7‘/#\—»@533(‘)&2

BHE8RICRABREEALET BHETY HBELETY

For blade detaching, first remove Blade connection loosens due to Drop down the disengaged Then, lift the dropped blades
the reducer and then supply liquid cryogenic shrinkage of the shaft. blades on cushion sheet at the out through the manhole.
nitrogen into agitator hollow shaft. bottom.

14



CMART-LOCK AGITATOR

AV—pMNOvI7PI57—4

AN—NAVITOT—=RIEISAAQVITS

ou VIt

T—RERUL RIGED T Z> DR BELE PTFEU VS
B REHRTT, RHE PTFE ring
I54A0Y s ERBTOEEIEREY . &KW Y with O ring

OXOVAIDOER. KREFRE . IR BRI
FOEBEHIRINET . AV— AVYIF7IT—4& agitator
ISR LZEEN R EMEIIRERT
Jo

“Smart-Lock agitator”, like “Cryo-Lock agita-
tor”, is Glasslined built-up type agitator elimi-
nated the need of main vessel flange.

It is the structure of the assembly of “Cryo-
lock agitator” are different. More reduction of
cross-contamination, wash time, and shortens
the stirring blade exchange time. “Smart-Lock

agitator” is a revolutionary new type of built- RUEEAR
up type agitator developed by our company. Screw fixation

method

StEHm E
AT RFRRICE ABTT2T, B~ A— U TEEL B0 SRR TR T,

Productivity improvement
Because vessel flange and center man-hole is not need by built-up type agitator type, it can reduce the cleaning time.

BHEIHES
XVBEESRRAICE AR CHRICRAR MU TEET

It makes it easy to assemble agitator.
By adopting a screw fixed, you can easily agitator disassembled and assembled in a short period of time.

ORI %K
BIEGZBYORIMEICEKY .. 70X XI&ERLET,

Reduce cross-contamination
By minimization of reservoir agitator connection part solution, to reduce cross-contamination.

Eo)ﬂiﬂ l/ji 5§ Detaching method

HEEMARU
1BDHEFR

ERAEO I SAMDELESE. BRI L O%EMRH EBREEEZ AR, —ILE—@®RTHELE it EMHOSREERAR LU ERED. BEZERY
ZITVVET, ZEXD HUET,

Perform the curing, etc. of the glasslied Transmission mount and reduction gear Loosen agitator fixing screws from agita-
surface of vessel, to prepare to remove and the seal of the integral is lifted. tor shaft top, remove agitator.

the agitator.

®



SEAL TYPE

EDELE

RISHE . EEHOEEIRS —IWEABRPHADERICEI O OTREEVWRBEDIERENET  HHTIEINT A= ZT IR
FAT = ETIWADZ AN = TIURD = /AR —ILDOSERD S — IV Z R E L THEY ERADES.
BE.RETDHAOWIR FHMORGHLEEEERL. ThETNOERICIEU /R EEELET .

Seal closures for rotary shafts in reactors and polymerizers call for high degree of air-tightness, depending on
the properties of contents and gases in the vessels. Five types of standard shaft seal are available, among which
an optimum type is selected to satisfy each individual specification by taking into consideration the pressure,
temperature and characteristics of generated gases and agitator speed into consideration.

RSA4—=Ib
Dry Seal

BEEBIIPTFERE > J &I IV I AT — hOHEARHEDIRETT.
BEDSEHETHBR. SAKPRBEDODX T FYATY—=T. NvF
CEPHEBRIEAODRLHY A,

The Dry seal consists of combination of the PTFE ring and ceramic
seat.This has simple construction and requires no lubricant and
coolant, thus minimizing the maintenance. There is no concern about
the contamination coming from packing dust or lubricant.

IEERTEES B2 ~0.19MPa( BEZE~2kgf/ off ) X\O—X &1
CBz2~0.49MPa( EZE~5kegf/ cf ) O > F &1
1EHEETERE - —30~175C
Standard pressure selected : F.V.~0.19MPa(F.V. ~ 2kgf/ cn)
- F.V.~0.49MPa(F.V. ~ 5kgf/ o)
Standard temperature selected : —30~175C

1 3t A — ~
SITIWRSAI—)b
Double Dry Seal
ATIWRTA—INIERTADHEBISRNZDZRFED DI —ILEDER
IRATAZEZHEOIBAICAVLN. RSAI—IWEEZTIXAZHILY
—IORVWVHZRYHA/ZIVEAILAELT—BREAZY—ITY,
Double dry seal is effective for preventing inside gas from leaking out
and sealant from mixing into the vessel. Double dry seal is an

advanced seal for non-contamination combining both merits of dry
seal and double mechanical seal.

EEEEELS 522 ~0.49MPa( EZ2~5kgf/ )

EERTERE - —30~175T

Standard pressure selected : F.V.~0.49MPa(F.V. ~ 5kgf/ o)
Standard temperature selected : —30~175C

PhEFeS0E

oYy a47

NO—X&A 7

HARN—I

S Dust Seal

FIUIAIN—
Acrylic Cover

(=%
Pin

Seal Remodeling  asmi Examples of remodeling

oo gV T
Clanping Ring

A7V > Spring
Y7—7 Retainer
~NO—X1 > J(PTFE)
Bellows Ring(PTFE)
=NMEFZIVY)
Seat(Ceramic)

PTFE@Q&HHAT Y b
PTFE Enveloped Gasket

H] =7
]

sleeve

7YY
Bearing

=k (EZ3IvY)
Seat(Ceramic)
AT

Springs

=K (E53v7)

j—Seat(Ceramic)

I

JIVRIERPA VT FH AT Y —ICElT = BE % @ BOEE DB w E M R

= SEE [ Existing seal Seal after remodeling Effects of remodeling

AR DBEBOEICHIE L E T, ;
s ] IS5 Ro—I KSAS—I | AvE <KTORABE LY, /Ny + RBETEER D,
Services are offered to remodel seals of Gland seal Dry seal Mixing of packing dust into vessel and packing replacement were eliminated.
existing reactors for reduced contamina- | &7 xH=hL>—i NS >—I - VEDBADES LY . S~ BRIHTEE RS,
tion and maintenance-free benefits. Double mechanical seal Dry seal Sealant prevented from mixing into vessel, eliminating make-up feed.

®

ZDMICHRRLRIELEICHIEA L TULET, In addition, other various needs are served.



JA50 =)
Non-contacting Seal
J2aAv BRI R =L, S— &Y Y —IVEICNH A% A5

TBRIEKN. =W TZHEETOT. —IVEAT
DBEPHVEEA TDIDEFRBOREED B ATR

DAT)=BY=ITY, JIATZAZV TERBEICRER AU IUF—F_ 1

Spring retainer

X))y OEETAVAIT)—ERBLET,

Non-contacting seal has no rubbing face because supply-
ing N2 gas floats the seal ring.This construction generates
no wearing particles and minimizes the maintenance.
BERFERES B2 ~0.2MPa
EERERE | —30~158T
Standard pressure selected : F.V.~0.2MPa
Standard temperature selected : —30~158TC

STIWABDZAILY—=Ib

Double Mechanical Seal

oY
Set screw

ATV Y

Spring

HANT—I

Dust seal

HIN—

Cover

=W (EZIvY)

|
-«
NeAAHO
N2 gas outlet

N2HAADO
N2 gas inlet

IR Seal ring (Ceramic)
Ul e
i = bM(H—RY)

BITWANZANS = DT —ILENRBHEICTSAHALS
HY). BE-BEZE - BREGZRICTNIEEEZRELET, BEHEM
BH—RYI—WNI TSIV II—bDEAEDEEREELT 27U

WETS

The double mechanical seal offers more air-tightness and durability
than other type of seals and is suited for high pressure,high vacuum  0U>%
and high rotating speed applications. The rubbing portion consists

of a combination of the carbon seal ring and ceramic seat.

BREREES | BEZ2~1.3MPa(EZE~14kgf/ o) (EE) (7> /NZ > AR

1.3MPa(14kgf/ onf) Ik (EE) UNT > AE)
Standard pressure selected : F.V.~1.3MPa (F.V.~14kgf/ c)

I
|

[ _

| Seat (Carbon)
PTFE@#H RS Y k
PTFE sheated gasket
o
I

A=
Qil Seal

Spring

I8 97 ==
Set Screw | |

- >— k(53 v ¥)Seat(Ceramic)
o¥—IL&RED Seal Liquid Outlet
—— 0U>7% O-Ring
—SHKHEO
Water Outlet
)7 —7 Retainer
—B#KAO O-Ring
Water inlet
oIy > J(PTFE)

1

Wedge Ring(PTFE)

O-Ring [ [

(Differential pressure)(Unbalance type)

Over 1.3MPa (14 kgf/ onf)
(Differential pressure)(Balance type)

IS5V RI—=Ib
Gland Seal

NSLET S RY—IUE, RY TADZDEIT. 7V KN F2D
RMDPBRZERBEEE L > TOE T BAIIFTEREEICT ChERlt
JZA8500 BT ZJENTEY . BHARBIEIANT/ X&)
YIBETY .7V R—IILIBELRERTFBIIAFTEZELEA,
T =IO EBAEEMICZDENE LA ==X VT FUAER
17HAELTVET,

The NSL type gland seal casing is designed to be of a two-
piece construction consisting of the upper and lower
segments.This facilitates replacement of gland packings.The
shaft is coated with crystallized glass 8500 which is superior
in resistance to abrasion, and all gas-contacting parts are non-
metallic.However, gland seal can not assure complete
air-tightness due to its construction. An easy-to-maintain type
with its upper body vertically split into two is also available.

EEREES : 3.8kPa(abs) ~0.19MPa(25Torr~2kgf/ cii)
Standard pressure selected : 3.3kPa(abs) ~0.19MPa
(25 torr ~ 2kgf/ cnf)

ATV Y
Springs

Ny EARR

Follower

AHEKALO Water inlet -

71 ZFAD Grease inletc)
3148y *>  Coil Packings ———

L& >—J/AAO Seal Liquid inlet

| =W (H—KRY)
Seal Ring(Carbon)
L Y—hEZIVY)
Seat(Ceramic)

PTFE@#A AT Y b
PTFE Enveloped Gasket

2—3— Sealer Ring

PTFEY)>% PTFERing

A
1 Oil Cup
e A8y T4 VIR YA (L)
Upper Stuffing Box
é O — AHKEO Water Outlet
Z>&2) > (PTFE)
Lantem Ring(PTFE)
i HAT v b Gasket
- 28y T4 2GRy Y A (F)
Lower Stuffing
—= PTFEG#HAY Y I

—/ E PTFE Enveloped Gasket




HEAT TRANSFER

& &

T 7RA71 = JTHRISHEDIEEERE
HEMELTDISATA =2 DERESIE. I 5 AEME
DEEMHENDT. FmHDEABOMELYET.,

Heating Performance of Glasslined Reactor

BIR(EEERE (V) OB Bifif: W/m2-k (kcal/m2-h-C)

Comparison of overall heat transfer coefficient (U) Unit: W/m?-k(kcal/m?-h-C)

REEREE IR, MR, 5525 = s | © 1 UKo m A0 W A dankssd a0 s

th, 24— L DRERERDPSLYET . FIIL. KDESI(E W (W | i s |G | Vi O

BENECMEEEOAZ\E0E . AF— LMMTRRSE [

BRAIE IIATI U IBROGRMERSTRIERYE | a1 . on

T, BREREEEORAREE. R —IC KRB | oo Mo @76) | (@) | (159) @81)

BIDGRIEF A ZERMEVET, LHL. FSAEERS—IL | wai tioses

DHESRIN N, RT — MK BERERSNE, |

AF UL ARHBBOEE CHREGERMARILIFEALEDBL saniess Steelfescer | 511 353 198 94
e (440) (304) (171) (82)

BYET. R s

Since the bonding between the glass and the steel is superior, the heat transfer resistance of glasslining as a composite mate-
rial is the sum of those of glass and steel. Overall heat transfer coefficient consists of heat transfer resistances respectively of
transfer resistances of the process liquid side, heating medium side, glass-lined wall and scale. For instance, when evaporating
the substances of low viscosity and high thermal conductivity like water by heating with steam, the heat transfer resistance in
the glass-lined wall will govern. In the case of organic substances of high viscosity, the thermal resistance on the process liquid
side will govern due to scale adhered. However, the glass surface is resistant to the formation of scale, making the heat trans-
fer resistance smaller, thus causing the overall heat transfer coefficient approximately the same as that of stainless steel
vessel.

IV =2 DENT-{EEMERE  Excellent Heat Transfer Performance of FULLZONE

JIAF4Z0 8 3md RIGHEY B W/m2-k(kcal/m2-h-C)

Equivalent to a glasslined reactor 3m®  Unit: W/m?-k(kcal/m?-h-C)

= L 8 AF—LICKBKOINE BUEHIC K DKDE KICKBEHRAEDSH IKICE B AEABRRADSHD
Type of impeller Heating of Water with Steam Heating of Water with Cooling of Organic Liquid Cooling of Viscous Organic
Heating Medium Oil with Water Liquid with Water
éﬁ}éﬁﬁ%ﬁﬁ (u% 492 343 291 200
INI-VR Y oetcient (423) (295) (250) (172)
(E=IN=FA I\ 7L
FULLZONE Impeller
(with Beaver Tail Baffle) ERRIEERGAE (i) 7,653 7,653 714 337
e (6.580) (6.580) 614) (290)
B T s 202 122
=R coefficient (401) (285) (174) (105)
(E=N=FA Ny TILHH)
3-blade retreat impeller
(with Beaver Tail Baffle) %mﬁutﬁﬁﬁ{%ig (hi) 4,187 4,187 343 163
e (3,600) (3,600) (295) (140)




WH ./ XJV  Agitating Nozzle

W/ DI OIBFOEE L. AR BRICH ARt ARERD
BIERKY) . Dy bPRDRFEERICL RDOEEERILET . A
HIZBEDHZEDOWE ) XY A XEFEFBRER KEELKOMEKE
NOBFRERLIZEDTY  RERICKNIE. AHE LD BEAETESY (m?)
ICDOVWTRAEPLLES0.055KENIFHBETT . LML 0.11KE
DU EZEZNISEFNBERED vy MIDRRIERGHDFONE
T U DIRERGHIEINZREICL. KICKDAADHE THRIRE
BRI H2325~3488W/m?-K (2,000~3,000kcal/m? -h-C) 74
BEDNCRE DY A X AB#EEEL TOET,

£(I/min.)Rate of Flow

P

The unique construction of the agitating nozzle introduces one
stream of the cooling or heating medium, increasing the flow rate,
thereby the entire jacket contents are set in turbulent motion,
hence enhancing the heat transfer. The figure on the right shows
the relationship between the size of agitating nozzle and pressure
loss, and the relationship between flow rate and required water 01 0.19 029 039
horsepower. The result of experiment shows that at least 0.055 ’gggfi‘e“"&?s (4.0kg/cm’)
water horsepower is practically required per unit area of the

cooling area. However, when 0.11 water horsepower or larger is

given, economical film heat transfer coefficient on the jacket side I "

of the vessel is obtained. This criterion being incorporated into our ‘
standard reactors, the size and quantity of agitating nozzles are
selected so that a film heat transfer coefficient of 2,325~3,488
w/mz-K(2,000~3,000kcal/m?- h -C) can be maintained at the time
of cooling with water.

FENATO ¥y b Half-pipe Jacket

FENAT v ryME YT Y NREADPKEVEZEICEFT
TAERBDI YT YMLKORKAEIREZESTBHIENTE R
BNRZ LT RHZEDTEXRT HIZISIMEEAEL T3 . 1MPa
(82kgf,cm?) /235 CUTOREAF—LDPERATE.NED
EMBIRAEDBEEZAZLENS 20  INEARE D KIEICKE ( '
MECEET.—H AT BEETEHRRED v TN ERRED
BHENZRBOICET IRHEKESLOBELRR Y TEN%E
AIBICTFBZEDTEET . F IV T VN REBRRICER
SEBIENTER D (CEREDBFNEESIENTEET,

The half pipe jacket is advantageous when the jacket ,
internal pressure is high. The vessel wall thickness can be
thinner than that in the case of the conventional type of
jacket, thereby enhancing the heat transfer efficiency. For
instance, a high pressure steam of less than 3.1 MPa (32 kgf/cm?)/2357C can be used as a heating medium, providing greater
temperature differential between the contents and heating medium, thus allowing the heating time to be reduced substantially.
Similarly, for cooling applications, the half pipe jacket design also permits a substantial reduction in the required cooling water

flow and required pump pressure to obtain the same cooling capacity as the conventional type one.
Furthermore, the flow rate inside the jacket can be easily increased, which in turn prevents the heat transfer surface from

fouling.
®
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THERMAL SHOCK

===
M EET S
IIATFAZ T DEEEM  Thermal Shock Resistance of Glasslining
TJIATGAZV TS ABRKREEST. BEREDSHNBRETIT ZAEMDRFERFEHODEICEKY . T T AICEBSNDTZRYE
T COEMIEHICEY) . T RAFRIEEIN. SVRFRICHAE T LHAL. COBRBERBSHISERED ERICEHEO>TH
DPLEITDOT.BERED EDPDERERICH T AFAREEITHPLET .
ZDFv—N& BHDIZEET S A%EFHRL. B=15,000LE TOZERROHRICDOVWTCERLETY .
SENTIER K KRDHFRBEEDNDB0%ZEHRICL TLZELY,

In the case of glasslining, the compressive stress, unlike the case of a glass solid, remains in the glass due to the differ-
ence in thermal expansion coefficient between glass and steel during the cooling process after firing.

The compressive stress makes the glass stronger and more resistant to thermal shock. However, the residual compres-
sive stress becomes smaller with increasing temperature of the wall. Therefore, the allowable temperature differential
against thermal shock becomes smaller, as the temperature of the wall increases. This chart is applied to our standard
type of reactors lined with our standard glass up to 15,000 liters in capacity. For use on non-standard reactors, 80%
temperature difference of figures given in the table should be used as a guide only.

F+— KA Chart A

o
e AR F¥—bBA (95251 =2 IUBBNICREIAT 5HE)
- 01 (1% 5 Z290000iHE)
=zl VAR (1700) IC/7=WREZZEAT DHBEDR/NFRRE (th<tw).
- R JIWERET1TOCEMICEY . BUOMRERD S IEEZADIPDREZFT.
B ] tp min=40C  (H901M1E& : 0C)
200| I 02 (1B%4 5 Z290000iHE)
iy | 7 AWARR (B500) ICBRWVRAZIAT BDHEDRAFEFRE (to>tw),
= I - JAWERESOTCEMICE Y . FIMRERD 2 /2EZADIPDREEFT .
150 I tp max.=190C
B I »2 / ] CHART A (For charging liquids into glasslined vessel.)
// 100| | I ®Example 1 (in case of #9000)
[ C | v i Cold product into hot vessel (tp<tw)
I - I / - Known: Vessel temperature Tw=170C
| 50| Bt ] Unknown: tp min.
| :<—-I- 7 7 | . Start at 170°C on the abscissa (tw) and move vertically to the blue line.
| L * * i Read on the ordinate. tp min.=40C. (in case of H901 : 0C)
| R A I R R O B ||||/| L @®Example 2 (in case of #9000)
| B - o0 e =0 200 20 Hot product into cold vessel (to>tw)
| B 2 Known: Wall temperature tw=50C
| 45 , Unknown: to max.
Li N / Start at 50°C on the abscissa (tw) and move vertically to the red line.
Read on the ordinate. tp min.=190C.
tP=HERDEE BEVWBRRICRVRZEIATZHE(p>tw)
tW=EB X IERREE BOBRITSTEVREEIAT BHE(p<tw)
HOO 1A FEE

tp=Product Temperature

tw=Wall or Vessel Temperature Hot product into cold vessel
Cold product into hot vessel
H901 allowable range



RESISTANCE

F+—hpkB ChartB

%300||||||||||||||||||||

F v — BB (JFAF1=VIRBBEOTv4y MIKYINE, 437 5548)
Ofl1 (2% 5 X90000HE)

250 BE20CONBMEMEAT BHEDHEDRAHFREE.
CAPBE20CEMICE D FIOMRERD 2 /2EZADhDBREEFRD.

th max.=165C (H901MiF4 : 200TC)

2

opp[ ™ W N N 1 OFl2 (1B#45 5 A90000HE)
- i 1 SRE205C DRIFIEE CIET 3HADRENO B/ NEERE.
. ] - ANEE205CEMIC £ Y FBERD T &£ 2 B DIDREEFE.
ol 1 | 7 to Min=100C  (HO01D#2 : 40C)
o | i 1 @fi3 (E£5529000058)
4 i ] . SRE200COREYEANT 3HADRNEERE.
100 I 4 ADRE200C AR £ V) BB ETD T &£ 2 BDhDREEFHS.
- 1 i / 1 th min.=66C
%3 |

L

r——— — T — — — —— ™7™
T TT
— N .

e 4 I CHART B (For the heating and cooling of glasslined vessel from the jacket side)
@®Example 1 (in case of #9000)

| /
! ’ Known: Product temperature tr=20C
L1 | | L1l
200

50

o ,/ Lnn . Unknown: Permissible heating medium temperature th max.
-45 50 1 y 150 250 Start at 20C on the abscissa (tp) and move vertically to the red line.

o Read on the ordinate. th max.=165C. (in case of H901: 200C)

@®Example 2 (in case of #9000)
/ Known: Saturated steam 16 bars (1.6 MPa)/205C as heating

- ~ Unknown: Medium
Unknown: Necessary minimum product temperature tp min.
th=2EX (3 SEDRE hngk Start at 205°C on the ordinate and move to the right to the red line. Then
tP=ABRDEE BE proceed vertically downwards to the intersection with the abscissa. Read
th=Heating or Cooling Medium Temperature HOO 1 A5 on the abscissa. to min.=1007C (in case of H901: 40C)
tp=Product Temperature gssltiir?: @®Example 3 (in case of #9000)

Known: Product temperature tr/=200C

Unknown: Minimum cooling medium temperature th min.

Start 200 on the abscissa (to) and move vertically upwards to the blue
line. Read on the ordinate. th min.=66C.

H901 allowable range

IAFGAZTNEHEESEE  Working Temperature Range for Glasslining

HA YN (PTFE) DMEMEE KV TZADKBIEMRANICKREREMKL . JSATA 2 JRERORSEREEIT
230CERDTVET ., LOLEBOFERICY /- TIE. EBIC. IAY. FER. (2L RS MELEEZRBL T &
BREZREDBUEIHIET ARBDHEDFERBRRIEEMICEKOTERYET . OCUTORKEDHZEISERERIC
SOTERAMHEZRET DVBEDHIET . BMICA —ATFAMRAT VLA ZERALYHOBERRI 7 AZERT
HUE. —200°CETERTIEETTY .

The maximum working temperature for glasslined equipment is established as 230°C in consideration of the heat
resistance of gasket (PTFE) and residual compressive stress in glass. However, for practical use of the equipment,
the working temperature must be determined with further consideration given to the contents, environments, work-
ing conditions, materials of construction for accessories, etc. The application limit of glasslining for low temperatures
depends on base materials. For use at temperatures below OC, the materials to be used must be selected in accor-
dance the applicable codes. When austenite-base stainless steel is used as a substrate material, and when our
ultralow temperature glass is lined, then the permissible temperature can be as low as -200C



MANHOLE

E-XiR—IL - OS5V TUVAIViKk—Ib
E-vok—N

FELXRTFT L. I =217 27K—)b 1t iseasy to use and is a clean manhole
—ILERIE.QU J&FERL TWSED. 7570 7THED R AED DR EIR) SRR
ICTA ARG AT Y NARREHARETT £ LOVERTERESm ELET .

Since Oring is used for a seal part, it has few clamps and wiping of an adhesion thing
can also be easily performed in it. Troublesome gasket adjustment is also unneces-
sary. Moreover, detergency also improves in a large field of view.

EaELE®E Structure comparison

BME-<7>7k—JU E-Manhole WHERE > 7x5—Jb Conventionally Type

JZNDILBEFHENE . JANDUAULEFHH D7
B B REBRHOSDRAD LD = H RMEBDSDRRD IR
VoEetbm ELET. ‘ OHEFHEHE,

\ Since there is no stand up of a

nozzle, the field of view from a
window spreads, and deter-
gency also improves.

Since height is in a nozzle, the
field of view from a peephole
is narrow and detergency is
also bad.

DT VR2E—=N

bTﬁ‘ﬁ@T@ﬁEﬁb‘jﬁb Opening or closing completed in the matter of a few seconds
RO\ RIVRERE T TROMT -BRDEIEAET KD T TRICHART.
FEARF R Z EHAR B LE T .

The cover can be tightened and opened only with the operation of the central handle.
Opening and closing time is drastically shortened compared with conventional
clamped manholes.

957 L AEEME Clampless mechanism

LJt— Lever Zv2Z_Hook

E FEBONRIVIBEICKY . BESICIESARRD 7Y I D TICEDY HMUINRA T LUET . DT
BRI DB ICKYBEDMHTET . MBOEFERMLIL U FICEKY . FENLIDOBREZBFIELET .
When opening, hooks at 3 points move downward with the handle on the cover top being operated, and

- the cover swings outward. When closing, reverse movements tighten the cover. The special torque
wrench attached prevents excess or insufficient fastening.

HiR— b Rigid support fitting

WY >7-—Jb Applicable manholes

HEIFHEKY BEREERICHRYMN IR TT . B OMEIZRFMIOER) AT L AEHIS T .

This is used not only on new vessels but also existing vessels. Carbon steel and stainless steel are available as the base material.
T % Specifications

§£ ?1‘ E o FV~9.2MPaO Design pressure:FV~0.2 MPa

% &t )R & —30T~158T Design temperature: —30 T~158 C

&k R —E\:l:_t\_;"ﬁlfﬁ;‘f 1 Applicable code:Fire Defense Law

# # E.: K& AT L AMRS Quality of the material: Carbon steel

A Y1 X ¢400. p450. $300x400 Stainless steel correspondence

1 WGER —F. ZEI& E-X 2 R—IILOAA],

95 ILAR VK= DBE

ARELNTOZERDOBRIL. KRB RO In case of use except under the atmospheric pressure, it is recommended to
HATYNEANT ) —ADZBHEHRLET . apply grease on the gasket surfaces to secure airtightness.



CLEAN FLUSH VALVE

dU—=20T75v2al\IbT

BFEIFROD—_—XIHWG U7=45E  Futures meeting users’ needs

BEEYDHDEN

Reduced stagnant flow

PARDOABNEZERICADEDZE TR
BEhIKVWRETORBEY 22 KL
TWET,

As the valve head top comes level with the vessel
bottom at the close position, stagnant liquid directly
below the agitator, where agitation is poor, is
reduced.

ATV —DEEY ZF5I1E

I

PRETHARREE

Temperature measurable at low liquid volume

REORFICA YV ZIVEEEERMTHIE
T, DREFRTHREAENTRE. GLROEE
HERTEET,

With a tantalum thermometer well added to the
valve stem end, temperature can be measured even
at a low volume level. Glasslined thermometer well
is also available.

BE{ZRR

Weight saving achieved

T—=VIOREL. 779K X,
BEOTIIEHNY RILOFRAICEY ., B
2tzERRLELE, 80/50AFEE1 T
T#913ks.

Weight is saved through a review of casing and
adoption of flanged nozzle and aluminum handle.
80/50 mm manual type weights about 13 kgs.

Prevention of slurry clogging

BAREDATEDAMEZ EIFBHZ &K HiH
M THBDABEARKE/ ZIREEDOHOE
BaAREL LT AZ—DEEY ZRFLEL
£7,

By raising the position of the valve head, the
clearance between the valve head and the swaged
part of vessel nozzle, constituting the drain path, is
widened, thereby preventing clogging with sludge.

AVE3, RENZRRHE
Contamination and leakage dissolved
AEOEHIFICIE FHEAFKOPTFERERAN
O—XZ2HAB. Ny FVEOAVRIER
heElLEd,

Seal adopted for valve stem is new developed
PTFE, corrugated bellows, which eliminates
contamination from packing dust and leakage.

GMPICHE U= N=2 R - JoFE  outstanding adaptability in overhauling and cleaning to cope with GMP
ERETAE ARNER . TL—L - N\RIVEBICA R TEERT  FAEIIANO—X .0V JaAAATEE TAERNTEET,

The valve can be broken down in a short period of time to valve stem, body, frame, and handle. The valve stem can be washed without
disassembling bellows and O rings.

FEAR(FIEDE £

Improved opening and closing

FERIRNIEAR/N\Y NIVIEBICKY . BFEZ
7y 7 BBROITV) U A—dEFEE
BEFHPBIRTEZET,

Manual type improved operability through adoption
of a large handle. Automatic type offers selection of
single motion or double motion.

O RSy b, Fv b EEERYNT.
O RILIZED. TL—Lo N RIVEBERYSHT,
O NO—ADtvY b 7L—bRIFEVZRY AT,

@ Remove the hexagon cap nut, nut and washer.
@ Loosen the bolt and remove the frame and handle.
© Remove the threaded pin from the set plate of bellows.

BELR/INY I —3,3 > Wide variations
P4 X1E£50/40A.80/50A.100/80AD3TEFE, Y1 AT . HEAARN . BMMECRESTOBEICKY RD1I2BK K RIRTEXT,

3 sizes of 50/40 mm, 80/50 mm and 100/80 mm are offered. On each size the following 12 types are available depending on
opening/closing method, base metal material, and whether or not a thermometer is provided.

BFAA  Opening/closing method

% mEEET S L 1o (iEh i

Base metal |thermometer %MEJE% (Il\r;/ h;j)lb) BH= (17/'4 ~%—) Automatic (air cyl.lnder) .
anual (handie) I FEER Lo Tl spraion | $FBIL FRRERTE SREE TN 00 0

eeE %L No CFV-CM CFV-CA2 CFV-CAWN
Carbonsteel | 4% ves CFV-CM-T CFV-CA2-T CFV-CAWN-T
25vL% | &L No CFV-SM CFV-SA2 CFV-SAWN
Stainless steel | (3% ves CFV-SM-T CFV-SA2-T CFV-SAWN-T

% BUYHEAERETESD - FV/1.0MPa (FRES)
BUEAEREHEE « —35~158T %
I7Y) 2 E—4EES  0.4MPall
X RFMOBEITERERICE) RRAIOEREEHSEDYET D

T, ZBRELFEE,

JNVTBERERTUE/0.3MPa  Specifications : Vessel design pressure : FV/1.0 MPa (with valve close); ATM/0.3 MPa (with valve open)
Vessel design temperature : —35 ~ 158 T
Supply pressure for air cylinder : 0.4 MPa or above
#The applicable scope changes due to the can body code in the case
of carbon steel so please make references.

®



GLASS SENSORSERIES

IDSRASAZIVISUEI AT n
Glasslined Measuring System
JSAEY—=ST (FS5ARASA VI RERERE:)

Glass Sensor ST (Glasslined high-sensitivity thermometer)

F—=WISAGAZ D TRTRZIFYTHD
BEFKVENEERERRLET . TR
KO —ARRBAARE R BRDSEHRICT
A MERREERTT .

It is all glasslined and the responsiveness is
superior to thermometer with a tantalum chip.
Furthermore, it is easy to detach and is
explosion-proof like the previous sheathed
resistance thermometer sensor.

TIZHANT—42

BIERESEE : —100~230C

(EBR230CIRISATA =T DIERRERFICKIET)

B E 2 ZE:+1.0C

oYX —RBLEREFA (PT100Q at 0C)
B B B E:55CUT

B5 & 18 & WERHER (Exd Il CT6)
TLAVRR: VT BT IVIL X NS

Measuring temp. range : —100 to 230C

(Upper value 230C depends on allowable service limit of glasslining)

Measuring error: £1.0C

Sensor type : Sheathed resistance thermometer sensor (PT100Q at 0C)

Ambient temperature: < 55C
Insulation : Explosion-proof (Exd Il CT6)

Number of elements: Responds to single and double elements

HOSEEE

JIATAZ U JEBEL Y — RARIEMADOHEAESDE T A Z2ILF YT D250
DIEERFEIEONET,

A response time that is half that of one with a tantalum chip can be obtained with the
combination of a glasslined casing pipe and a sheathed resistance thermometer sensor.

100 ———————
| ® o o
80 | -
% B /E@/
[ - ,
< 60 I /
’
a0}
x | //
e
20
0 160 200
B¥fE (sec)
OFZAtEH—ST (DGlass Sensor ST
@& EINFYv Tt @With tantalum chip

RISERES 0%(#) | RISEEI0% ()
Reaction speed 50 %(sec) | Reaction speed 90 %(sec)

® 20 52
@ 27 106

AR AT —2IE 0 CREKEREEZAVTAELEZEDTTY .
% Measuring Condition: Measurements for this data have been
made with a 90°C hot-water circulation tank.

V=279 aNNVTICEERATEEY.

GS-ST can also be employed to clean flush valve

JS5 At —ST 7€ Sk 8
Glass sensor ST conventionally type




TIAEY—T (JFRFAZ VY RBEIREED

Glass Sensor T(Glasslined thermocouple thermometer)

IR —TIE. NV TR RETHEDT
SARDHICHRGREN EIEDAH . BAEX
FIREERNBARYEL TREZRAEY 5>
AT LTY  AIEBEEDESRVIGE CERLE
ERENFIRETT .

A special thermocouple is embedded in the glass
layer of a glasslined baffle or thermometer well,
from which the thermocouple lead wires are
extended outside the reactor for measurement of
temperature. A quick response and most accurate
temperature measurement are assured over a
wide temperature range.

T ZHIVF—4A Technical data

AIEBESEH:—100~230TC
(EBR230CIFIZAZA=Z VI DEREERRICKYET)

AlIERZE £3CTLIA

IBIA BE N AR EVE X

RBISFT EIRIBFT RO IR ISR

FEE;EE 55CUUT

BHIGIEE  ABREE(3aGs)

Measuring temp. range —100~230C

(Upper value 2307C depends on allowable service limit of glasslining)
Measuring error: = +3C

Embedded thermocouple: Special thermocouple

Location: Hazardous area and Non-hazardous area

Ambient temperature: < 55C

Insulation: Intrinsic safety explosion-proof(i3aGs)

JS5AtY—pH (JFRZ1=VJHpHBAE AT L)

Glass Sensor pH(Glasslined sensor for pH measuring system)

T2 2P —pHIE RIEEBEERICOHI T A%
FAZ I U BERPHAES AT LATY . &
TeHMAEEICT <h. BiR- BEEEDRKLL
FAT TREBERERTHIENTEET .

Glass Sensor pH is a high accuracy pH measuring
system with its electrode lined with pH glass.
Excellent in mechanical strength, it can be used
continuously for a long time under severe
conditions such as high temperature and high
pressure.

T Z_HIVF—A Technical data

BIEEE  pHO~pH10

BERE: 01pH(EH1I0~11DEEASGAETEE IV AEHBENETLET.)
BRI A :min.55mv/pH at 25C

REBAR - K2SO4£28 AR (PHO~M DEEFE ZAIE T 258 1& KCUZEELETS)
{EFBEEF:0~140T

HFRBEE At=max.60C

{ERENEE FV.~0.98MPa (> ¥ —REAIHAERMENLVHO0IMPam<EZELTTZELY,)
RERZ > T BRTZAF v 7 (HEIMPa. LLERE&R(T)

* AR Y —IEAREREHEEERF(ExiallCT3)

S WRIERDBE SIS DV TISERAIC TR T EN,

Measuring range : pHO~pH10(Measurable up to pH 10-11, but measuring accuracy becomes lower.)
Measuring accuracy : £0.1pH

Slope electrolyte : min.55mv/pH at 25C

Containing liquid : K2SO4 saturated solution (When measuring the range of pH 0 to 1, use KCl.)

Service temperature range : 0~140C

Allowable temperature difference : At60C max.

Vessel pressure : —1~0.98MPa(For in-sensor pressure, set about 0.1MPa higher than subject measuring pressure)
Electrolyte vessel containing liquid tank: Transparent plastic(pressure-proof 1MPa, with reference electrode)
*This sensor is authorized for intrinsic safety explosion-proof structure (ExialCT3)

*For adaptability of liquids to be measured, please consult with our company.

®



RETER (Vrv29-H]
STANDARD DIMENSIONS [with TWINSTIR]

NP:s/1)—X [NP Series]

(50L~500L) (NP0O050TS)

(iB#E~H%% Standard dimensions)
B FR
w~& D1 D2 SS © F A H E

N%minal mm mm mm mm mm mm mm mm
ap.

50 450 550 338 113 150 795 1474 280

™

AL 100 500 600 545 125 150 795 1693 280

SS

200 600 700 730 150 165 795 1918 350

0 300 700 800 785 175 180 866 2084 380

D2
B E NV RER=IV
J NdEp F 500 800 900 990 200 200 866 2334 440
~JL

NE3s/U—X [NE Series]

. (800L~1500L) (NEO100TS)

(iE#E~H%% Standard dimensions)

I
B X w~2 D1 D2 SS C F A H E
. Type Nominal mm mm mm mm mm mm mm mm
@ Ny Cap.

\[Z0llRfsl 800 1000 1100 980 250 442 1087 2847 550
(\[=0heiEsl 1000 1200 1350 810 300 434 1087 2719 600

@RIV =000 1500 1200 1350 1260 300 434 1107 3183 620

™

SS

(1Z#£~ti%3%k Standard dimensions)

ay = . I
R — RE D2 SS C F A H E
N yu Z [NR Serles] N?Cmﬁl rlan11 mm mm mm mm mm mm mm
ap.

. (2000L~20000L) (NR0O300TS) 2000 1500 1650 885 375 643 1107 3100 750
3000 1500 1650 1455 375 643 1255 3818 750

4000 1700 1850 1485 425 693 1255 3938 900

5000 1800 1950 1670 450 718 1689 4617 900

+ 7 i : (\ ST 6000 1900 2050 1805 475 773 1689 4832 1050
o1 90“ =@ e 8000 2000 2150 2220 500 798 1689 5297 1050

? R 10000 2200 2350 2270 550 848 1399 5157 1150
| E YL V- ‘ 12000 2300 2450 2505 575 933 1724 5847 1350
&% )V 15000 2500 2650 2645 625 983 1724 6077 1350

20000 2700 2850 3045 675 1033 1789 6642 1350
IFFRAE20,000L EICDWTHERERRETT . AAARICDOVTIEAETHERUVEDETE.



(kg XY A XX head nozzle size)

ity l‘ifu%( /%Ei; 15%1%% i ﬁff@ @ d’f{ﬁ? RS rom AR o MH/HH SG AG BF tOfeks/ b
cant| IR caosl M heattanconares eight ik Agitator Speed  Motor rated output other head nozzles
51 70 3 05 290 390 188 / 164 0.75 8A - O B50A 40AX3
101 128 54 0.9 380 560 188 /164 0.75 100A 404 O 50A 25AX3
202 243 79 14 500 830 136 /138 0.75 100A 504 O 80A 50AX3
301 362 102 19 670 1140 136 /138 0.75 150A 504 O 80A  50AX3.80A
504 588 147 28 820 1580 136 /138 0.75 2000 80A O B80A  50AX3.80A
MH/HH: %> 7&—JL Manhole/ /\>’K7—JL Hand hole SG:##% Sight Glass
AG:#i##$0 Agitation nozzle BF:/\y7)i0 Baffle nozzle
(L& XV H 1 X%k head nozzle size)
oty I%% /%Ei: E@ZV%% | e € (fjﬁ-?ﬁé’ SO rom R kw MH/HH SG AG BF COfER/ AN
Cn oo on heattgioraea Vet Peraine Agitator Speed  Motor rated output other head nozzles
802 1103 199 36 1300 2470 115/ 106 15 200A 100A O 1250  50AX3.100A
1001 1427 315 40 1850 3370 115/ 106 15 300X400A 100 O 150A  80AX4,150A
1510 1936 429 5.7 2220 4470 115/ 106 22 300X400A 100 O 150A  80AX4,150A
MH/HH: %> A—JL Manhole/ /\R7i—JL Hand hole  SG: 332 Sight Glass
AG:###$0 Agitation nozzle BF:/\vy7)L0 Baffle nozzle
(E8E/ XY A Xk head nozzle size)
%\Cﬁa]i %% /%Ei; 15%1%% m RES f{ﬁj‘g (50H;/66§Hﬁz?&rpm i kw MH/HH SG AG BF COfER/ XL
M. oap, Cap, ERER e Weight T Agitator Speed Motor rated output
2004 2447 499 6.8 2680 5500 100/106 22 300X400A 100A O 200A  100AX5. 200A
3012 3454 667 9.5 3450 7740 100/106 37 300X400A 100A O 200A  100AX5,200A
4013 4656 802 1.3 4100 9720 88 / 86 37 300X400A 100A O 200A  100AX6. 200A
5012 5776 931 13.2 5070 12020 88/ 86 55 400A 100A O 200A  100AX6.200A
6014 6913 1054 15.0 5560 13840 71/72 55 400A 100A O 250A  100AX6.250A
8021 9068 1277 18.6 7210 18120 71/72 5.5 400A 100A O 250A  100AX6.250A
10022 11416 1428 213 9550 23010 71/72 75 400A 100A O 250A  100AX6.250A
11999 13592 1599 242 11350 27350 60 / 62 1 400A 100A O 300A  100AX6.200A
15028 17074 1911 28.0 13800 33750 60 / 62 1 450A 100A O 300A 100AX5. 2004, 300A
20010 22587 2232 34.2 16800 43050 71/72 15 450A 100A O 300A 100AX5.2004,300A

Reactors of 20,000 liter nominal capacity and above are available.
Please contact with us for detail specifications.

MH/HH: %> 7&—JL Manhole/ /\>RKA—JL Hand hole  SG: A% Sight Glass
AG:{§#0 Agitation nozzle BF:/\v7JLO Baffle nozzle



EETER (2ILY—-VRE]
STANDARD DIMENSIONS [with FULLZONE]

NP:s/1)—X [NP Series]

(50L~500L) (NPOO50F)
|

(iE#E~H%% Standard dimensions)

WEFR
s D1 D2 SS C F A H E
N(())rgglal mm mm mm mm mm mm mm mm

50 450 550 338 113 150 974 1653 270

Ny 100 500 600 545 125 150 974 1872 280
200 600 700 730 150 165 1192 2315 340

300 700 800 785 175 180 1192 2410 400

=$ . NV RE—Ib 500 800 900 990 200 200 1192 2660 460

NE3s/U—X [NE Series]

(800L~2000L) (NEO100F)
|

(iB#E~H%% Standard dimensions)

I F/5
g s DI D2/SS C F A H E
Type Nomnal MM MM MM mm  mm mm  mm  mm
ap.

Cap
W [=0bsls 800 1000 1100 980 250 451 1192 2961 560

NI m 1000 1200 1350 810 300 436 1192 2826 700

1500 1200 1350 1260 300 436 1216 3300 700

m 2000 1400 1550 1200 350 474 1400 3512 780

Sooxao)< X 2BV

NR:/1)—2X [NR Series]

(3000L~8000L) (NRO300F)

({E#~1i%%k Standard dimensions)

R

w~2 D1 D2 SS © F A H E

Nomnal mMm mm mm mm mm mm mm mm
INY T Cap.

3000 1500 1650 1585 375 544 1600 4194 870

4000 1700 1850 1635 425 582 1689 4421 980

SS

5000 1800 1950 1830 450 612 1844 4826 1030

—<

6000 1900 2050 1965 475 632 1844 5006 1140

_]
[ e A

_Lj f) T e

8000 2000 2150 2380 500 661 1889 5520 1150
WA ES 000LLL EIC DOV THRIEAIRETY . RIS DV TIEHETHRVEDET I,



Cap. e o) e e Weight weight Agitator Speed Motor rated output
50 70 32 0.5 290 390 16~164 0.75

101 128 50 09 460 640 16~164 0.75

202 243 79 1.4 710 1040 14~138 1.5

301 362 102 1.9 880 1350 12~120 1.5

504 588 147 2.8 1070 1830 11~-106 1.5

(k8B XY A XF head nozzle size)

ZDftyE$g/ X)L

other head nozzles

MH/HH SG AG BF

80A - O 50A 40AX3
100A 404 O  50A 26A%3
100A 408 O  80A 25A X2, 40A
150A 50A O  80A 50A X 3,80A

2000 B80A O  80A 50A X 3.80A

MH/HH: % >7—JL Manhole/ /\’K#—Jb Hand hole  SG:#RZR Sight Glass
AG:####0 Agitation nozzle BF:/\v7)L0 Baffle nozzle

xaE B hE o o REE ke o
Coo. B B hemeeraea  VeE O
802 1110 199 36 1620 2790
1001 1423 315 40 2040 3560
1510 1938 429 5.7 2390 4640
2014 2638 512 67 2880 5810

et

SoR SR BE (EEE )
Co Cap . neawmgwaen  WoEM ORIEE
3004 3776 662 9.1 4130 8400
4002 5096 776 109 5200 10780
5000 6310 903 128 6050 12960
6001 7496 1025 145 6610 14840
8006 9702 1282 18.1 8650 19540

Reactors of 8,000 liter nominal capacity and above are available.
Please contact with us for detail specifications.

9-86
7-72
7-72

7-72

6-62
6-62
6-62
5-52

5-52

-4

(bo1D) kg o N
P=1.2) K8 (50Hz/60H2) rom  TEA&HITT kw
Agitator Speed

Motor rated output
1.5
15
2.2
3.7

-4

=12) k L
P=1.2) K8 (50Hz/60H2) rom  TEMEHITT kw
Agitator Speed

Motor rated output

3.7

5.5

75

7.5

1

(kg XY A XFE head nozzle size)

Z0fth sz X)L

other head nozzles

MH/HH SG AG BF

300X400A 80A (O 150AX2 50A.80A. 100A

300x400A 100A O 150Ax2  80AX3,125A

300X400A 100A O 150AX2  B8OAX3.125A

300X400A 100A O 200AX2 100AX3.150A

MH/HH: %>7k—Jl Manhole/ /\Kik—J)L Hand hole SG: IR Sight Glass
AG: #i##0 Agitation nozzle BF:/\w7JL0 Baffle nozzle

(k) XY A XFK head nozzle size)

MH/HH SG AG BF C(Ofek&/ 2L

other head nozzles

300<400A 100A 200AX2  100A%4.150A

400A 100A 250A%2  100AX5,200A

400A T00A 250A%2  100AXx5,200A

O O O O

400A 100A 250AX2  100A%5.200A

4008 100A O 250AX2  100AX5,200A

MH/HH: %>7k—JL Manhole/ /\>’K&—JL Hand hole  SG: TR Sight Glass
AG:####0 Agitation nozzle BF:/\v7)LO Baffle nozzle



RETER SHiBHE]
STANDARD DIMENSIONS [with Three-blade retreat in

NP:s/1)—X [NP Series]

(50L~500L) (NP0050)

(iE#E~H%% Standard dimensions)

il a
i %8 D1 D2 SS C F A H E

N%minal mm mm mm mm mm mm mm mm
ap.

50 450 550 350 113 150 785 1476 370

NV 100 500 600 550 125 150 795 1698 400
200 600 700 750 150 165 795 1938 500

o 300 700 800 800 175 180 795 2028 500

i 500 800 900 1100 200 200 795 2273 600

NE3s/U—X [NE Series]

(1000L~2000L) (NEO100)

(1ZE#e~ti%3%k Standard dimensions)

I
L "2 D1 D2 SS C F A H E
Nominal 'mm mm mm mm mm mm mm mm

Cap.
m 1000 1000 1100 1250 250 451 1087 3126 600
m 1500 1200 1350 1300 300 436 1107 3231 750
’ S m 2000 1400 1550 1250 350 475 1107 3270 750
e

N R:J U _Z“ [NR Series] (fB#e~TiRR l;’;:mdard dimensions)

=g DI D2 SS C F A H E
(3000L~20000L) (NR0300) R I I R

3000 1500 1650 1500 375 643 1255 3863 750

YT
L)

SS

4000 1700 1850 1500 425 693 1255 3963 900
5000 1800 1950 1700 450 718 1594 4552 900

6000 2000 2150 1600 500 798 1594 4582 1000

Ny
8000 2000 2150 2250 500 798 1594 5232 1000

10000 2200 2350 2400 550 848 1505 5393 1100
12000 2400 2550 2400 600 958 1725 5803 1270

o 15000 2500 2650 2700 625 983 1725 6153 1350
G
20000 2700 2850 3100 675 1033 1789 6717 1350

A E20,000LLL EICDWTHEIERTEETY . RIS DOV TIIBEHETHHOEDETEL.




peller]

(/) XY A XX head nozzle size)

%ﬁj %}é /%;i: ff?%% m R (:’f{?fkg RS rom  TEARMDH o MH/HH SG AG BF tORER/AN
. Gan, Cap, R Weight e Agitator Speed  Motor rated output
51 72 3 05 300 400 1367138 0.75 80A - O 50 40Ax3
100 129 50 09 340 510 136/138 0.75 104 404 O 50A P5AX3
206 249 75 15 495 820  115/120 0.75 100A 50 O B80A 50AX3
04 37 % 19 640 110 115/120 075 1504 50A O B80A  50AX3.80
506 593 137 28 79 1540 1157120 0.75 2000 80A O 8O0A  5OAX3.80A
MH/HH: %>7—JL Manhole/ /\’K&—JL Hand hole  SG: 877 Sight Glass
AG:####0 Agitation nozzle BF:/\v7)L O Baffle nozzle
(E#/ XY A XK head nozzle size)
%ﬁ&i %}é /J%{;i: ﬁ?&zv%%m’ L e (;’f%?fkg (50Hz%§l§z%irpm A ko MH/HH SG AG BF oMt/ Al
P G Cop. heat-ranefor area Weight eizht Agitator Speed  Motor rated output other head nozzles
014 132 227 45 1550 3000  100/106 15 300X400A 1004 O 150A  BOAX4,150A
1554 1983 403 58 2250 4520  100/106 22 300X400A 100A O 1504  80AX4.150A
2000 2713 480 6.9 2650 5640 100/106 22 300X4004 1004 O 200A 100AX5,200A
MH/HH: ¥>7x—JL Manhole/ /\>’RA—JL Hand hole  SG: R Sight Glass
AG:####0 Agitation nozzle BF:/\v7)LO Baffle nozzle
(E#/ XY A XK head nozzle size)
i %}é /%;iib ffﬁ%% | AR i{ﬁ?ﬁ S0 rom D ko MH/HH SG AG BF OfBLE/ AL
Cap. Cap. Cap. e Weight weight Agitator Speed Motor rated output
3223 3534 670 9.7 3140 7680  115/120 37 300X4004 100A O 200A  100AX5.200A
4216 4690 789 114 3740 9590  100/106 3.7 300X400A 100A O 200A  100AX.200A
5278 5852 899 134 4920 12160 100/106 5.5 400A 100A O 2004  100AX6.200A
6309 7120 1003 147 5440 14020 100/106 55 400A 100A O 250A  100AX6,2504
8351 9162 1254 1838 7380 18660  100/106 5.5 400A 100 O 250A  100AX6.250A
10517 11910 1528 222 10000 24150  100/106 1 400A 100A O 250A  100AX6. 2504
12666 14476 1393 247 12000 28600 88/ 86 1 400A 1008 O 300A  100AX6,200A
15200 17344 1540 284 13000 32890 88/ 86 1 450A 100A O 300A 100AX5.2004, 3004
20325 22902 2300 347 17500 44190 88/ 86 15 450A 100 O 300A 100AX5,2004,300A

Reactors of 20,000 liter nominal capacity and above are available.
Please contact with us for detail specifications.

MH/HH: ¥>7A—JL Manhole/ /\>Ki—JL Hand hole  SG: 382 Sight Glass
AG: ###£0 Agitation nozzle BF:/\wv7)L0 Baffle nozzle



RTRIRETER
STORAGE TANK DIMENSIONS

O RICEEBREMEMEI ZA90002Z1 =7 L TW\57/H . BEMDRBRVER. FEEDHEIRE. LORBIA >
ICKBBFLRZEFEOBRADETRISEL TVET,

Storage tanks are lined with the same high corrosion resistant Glass 9000 as are reactors and are suited for storing
corrosive liquids, adhesive liquids, or liquids susceptible to metallic or ion contamination.

B % Vertical Type # E Horizontal Type
OPEN#! CLOSEZ! L
1
\‘ T T
| |
| |
MRMEEHEA 72> TY.  Level gauge: Optional accessory
@%23<Ii%x%& (Dimensions of Vertical Type) @i#EI<Ti%% (Dimensions of Horizontal Type)
e ss L |wmEe mEske e e I ss L |wmase @EEke
(Norinal Cep) | ™™ | ™M | mm | Full Gap. Net Weight (NomnalCegy | ™M | mm | mm | Full Cap.| Net Weight
NV-50 450 350 505 69 130 NH-1000 1000 1200 1588 1140 440
NV-100 500 500 665 115 150 NH-1500 1000 1800 2188 1613 580
NV-200 600 700 896 208 210 NH-2000 1200 1650 2116 2210 690
NV-300 700 750 979 335 300 NH-3000 1400 1800 2344 3310 950
NV-500 800 1000 1263 577 450 NH-4000 1500 2050 2632 4280 1070
NV-800 1000 1000 1396 983 390 NH-5000 1500 2700 3282 5430 1330
NV-1000 1000 1200 1588 1140 440 NH-6000 1700 2500 3160 6650 1920
NV-1500 1200 1200 1666 1700 560 NH-8000 1800 3000 3698 8790 2350
NV-2000 1200 1700 2166 2260 710 NH-10000 2000 3000 3776 11000 2850
NV-3000 1500 1550 2132 3410 940 NH-15000 2200 3650 4504 15970 4310
NV-4000 1500 2150 2732 4460 1150 NH-20000 2500 3650 4620 21020 5840
NV-5000 1700 2050 2710 5620 1680 NH-25000 2700 4000 5048 26800 6880
NV-6000 1800 2200 2898 6750 1900 NH-30000 2700 4900 5948 31960 7890
NV-8000 1800 3000 3698 8790 2350 NH-40000 3000 5300 6464 42800 9550
NV-10000 2100 2650 3464 11010 3290 NH-50000 3200 5700 6942 52320 10900
NV-20000 2700 3200 4248 22220 5980 NH-60000 3450 5800 7138 62340 12200
NV-30000 3000 3900 5064 32910 7810 NH-70000 3450 7000 8338 63560 13900
NV-50000 3450 4950 6288 54400 11000 NH-80000 3650 7100 8516 83910 18000
NV-60000 3450 6000 7338 64220 12500 NH-90000 3650 8000 9416 93330 19600
NV-80000 3650 7200 8616 84960 18100 NH-100000 3700 8800 10236 104600 21400
NV-100000 4000 7850 9402 111300 25100 NH-120000 4000 8900 10452 124500 18300
NH-150000 4000 11300 12852 154700 21300
5 & Remarks :
- #EtEH  0.29MPa(3kgf/cm?) Design pressure 0.29MPa(3kgf/cm?)
- BRIDB00Lt EIFCLOSERIE R E T, Vertical 800Lt more type is CLOSE type.

- TERRICEHDOBVWEREICDVWTHEBBUOEDE LX), Please contact us for non-standard dimensions.

52



FILTER

GSASA = RiABs

U5 T ERERIR! EERREERIEREOXIRERZ R

The number of clamps has been greatly reduced. You can drastically shorten time to desorb the clamps.

1% FEm L
I 7EEE /LU IS A TEEE
\ERI S TERDRS
Improved operability
By significant reduction of the clamp

number to 1/3 or less, you can make it
easier to desorb the clamp.

2.FHESHM

NI =V SRBAREE (7> a>)
Quick opening and closing mechanism of ferrule type (option)

A=K
RGBS

Quick opening and closing
mechanism of ferrule type

S N AiRtEE
AHEHEYNLBVEET Filter plate structure

At DRREDBRS
Easy replacement of filter cloth

it is easy to set filter cloth, also, easy
disassembly and cleaning.

75 > TRBIER
Reduction of clamps

BREERY > T
(PTFE)
Resin ring
(PTFE)

3.3\ b&E 5%
HEIvYF T TN R RS lerclom s
B2V /NI TREERELERS Lifting
Compact design ovzo BiEm2 Y b ED vy
Simple lifting mechanism with Hydraulic orine esinnet T!é’&a“'“
Jack. Compact and lightweight. Easy g
swing operation. | y [ |
Z#E(H#%  Standard Specification
OIZEERRETER 1
Standard Desight pressure
F.V.~ATM/0.19MPa (JE£X)
== !
OIZEERREHRE
Standard Desight temperature
0~80TC -
¥E#<H%  Standard dimensions
. AR (D) 2 BER 28 (H) h—OBE IS
*i;ypiet 1.D. Filtration Area Height V:’nfnl‘ Cake Volume T;ffﬁﬁ;;aﬁﬁés
mm m mm L (conventionally type)
GL-F400 400 0.13 1400 800%650 7~22 4(16)
GL-F500 500 0.20 1500 1000800 17~50 6(20)
GL-F800 800 0.50 1650 1450%1200 50~150 10(32)
GL-F1100 1100 0.95 1750 1800%1700 100~270 12(44)

HPERICEHOBVBRICDOVWTEBBUVEDE LX), ¥Please contact us for non-standard dimensions

@




HEAT EXCHANGER

AT IAES

Z &I\ Shell and Tube Type

FEFIE D T LA 0.5MPa (5kgf/cm?2) Design pressure Shell side  0.5MPa (5kgf/cm?2)
Fa—7T8 1MPa (10kgf/cm?) Tube side  1MPa (10kgf/cm?2)
& Bt R E T Ll 180C Design temperature  Shell side 180T
Fa—7l 180C Tube side 180T
FREBEEA 100C Permissibe temperature difference  100C
RIBEERGREL U (K—7KR) 175~410w/m? - K Overall heat-transfer coefficient 175~410w/m2 - K
(150~350 Kcal/m2.h.C) (Water to Water) (150~350 Kcal/m2.h.C)

#%‘aﬁd‘;’fi Standard Dimensions

dA J5A54 =2 8F1—7(dpXN) Glasslined Tube(dpxN)
“in® dB /
L

8 / 0 8 a

< P Pl g

#HE1ROBFEMIEITIASA =V JEBILTVET, Remarks:1.Marked in blue indicate glass-lined part. @
2MEDIRETTH, MEBECRELET, 2. Horizontal type is standard design. B{rmm
Vertical type is also available upon request. Dimensions:mm
FRAMETA(EHL1E) s 5
% =t |Calculated heat-transter area D p) a b L dAn Ao dB dpxN R s Weight
Model $ESmE FOEAEAR | 7OLABHO | AEHAD kg
Outside surface of the tubes
H 3 3.5m? 300A 1400 380 150 2176 80 50 50A 25Ax24 400 600 405
H5 5.1m? 300A 2000 380 150 2776 100 80 50A 25Ax24 450 1100 510
H10 10.7m? 400A 2000 470 195 2956 100 100 80A 25A%50 450 1100 890
H20 21.3m? 450A 3500 500 200 4516 150 100 80A 25AX57 800 1900 1510
H20S 22.3m? 500A 2750 504 200 3774 150 100 80A 25AXT76 800 1250 1120
H30 32.9m? 550A 3500 614 240 4744 200 200 100A 25AX88 800 1900 2170

JEED) AZETERLUMEIERIIC ZBE < X0\, Note: Please contact with us for non-standard dimensions.

(RRIRIR(E AR OXIR

OCLUTDERIRIE TKET 1% EMT B5HEE. BIRE CORBEERHLEY 57D, Mgk LT 5ZENFIEETY

Applying polymer on the surface of tube-plate is effective to prevent freezing of water when using water and
coolant chiller lower temperature.

= | I
BRI ]

Low temperature
specification

-
HE T [ I—

Y55F 4567626

Patent number 4567626




FND{thiEFE Other heat exchanger type

ZEERIAVT Y — AN hAVF oY —
Double Jacketed Type Compact Type

0.5~2.5m? 3~20m? 1~5m? 0.5~5m?
=EEROVTIUY— mEEN VT Y —
Double Jacketed Type Triple Jacketed Type
A __f' A c:r\fl J_'_’__"auﬁj A e A
g g_i B é ﬁ
i ey
1l 15 i 1]
=i = i il
Ll £ Ll L L ’
= :
g ==
I |
S S 11 o]
A4 A4 ~ J A4 {F“ J;ii s} \ A4
———— < > = S —
A A —F A
— N . . .
RO F Y —0O<F;E Dimensions of the various heat exchanger
ZEANIVT Y — ZEEANIVT Y — ayNg AT — GHa>F >4 —
RS Shell and Tube Type Double Jacketed Type Compact Type GH Type
tNomi‘né‘l heat
ransfer areas
B WEE~Ti% iy EE~TiR B BIBE<Ti% B BB ~TIE
Type Dimensions Type Dimensions Type Dimensions Type Dimensions
0.5m = — - - = - GH-05 »255%x685L
1.0nf = = DC-10 »300x1697L C-1 $250%x1400L GH-10 $255X685L
1.5n = = DC-15 $500x1212L = = = -
2.0m = = DC-20 ¢500%x1392L = = GH-20 »300x930L
2.5m = = DC-25 ¢®500%x1612L = = = =

3.0ni H-3 ®300%x2176L DC-30 ¢700x1494L C-3 $400x1600L GH-30 ¢300x1165L

4.0m = - DC-40 ¢700x1794L - - - -

5.0m H-5 $®300%x2776L DC-50 ¢700x2094L C-5 $500%1400L GH-50 ¢$350%1260L

8.0ni — — DC-80 $900x2357L = - = =

10.0ni H-10 ®400%x2956L | DC-100 | ¢900x2757L - - - -

15.0m — - DC-150 | ¢1350x2800L - - - -

H-20 $450%x4516L
H-20S | $550x3774L

30.0ni H-30 ®550x4744L = - — — _ _

20.0m DC-200 | ¢1350x3500L - - = -

JERD) AZEELSMIMEBIICZIBA < /ZEL,  Note: Please contact with for non-standard dimensions



CONICAL DRYER

GMPWad=AIL RS1 Y

EXEFEDIFHE  STANDARD UNIT FEATURES

1) =DV INY MeE—Z—EiEERE)

F—R—%TF—LFREICERE L TAREZREESEETD T, HEONIL MPFTERED LS ICEFED. T1ILVOREDHY EFEA. HD. VT K
RETTHANR—=ATY,

Clean and compact, direct-coupled drive

As the dryer body is rotated by the motor directly coupled with warm gear reducer, the dryer is free from wear particles and oil spatters inherent in
conventional belt- or gear-drives. And the compact design saves space.

)=kl ks |E
ERIERERIC S — VBB D H ) EEAD T, I—IMOBREMOI X3, NEBEYOMEAALDHY) EEA.
Clean revolving type vacuum pipe

As there is no sealed sliding face in contact with powder inside, contamination with wear particles of seal and
from pinching of products do not occur.

¥A21T14 77 Various lineup

HEC-CDB
C-CDB [3—#hi#&E T . AARED EBEBERZE 7 ) —2 I — LRINC DT B ENTE AN—ADRIMED
BHg. R/EBRENEBZ V) — VI — LS ET DI ETHERBHIEDAIREICAY F£T,
C-CDB is uniaxial support structure. It can be minimized space by driving the main body part and drive

part into the inside and outside of the clean room. In addition, contamination can be prevented by arrang-
ing the driving part to the out side of the clean room.

BCDF
CDF (M0 338, 565 BB TI2E 1 BTHRD ZEH TR BEL S BEIETT, c-coB CDF
CDF is a vacuum filter/dryer which can perform the processes of filtering, cleaning and drying of powder
all in one unit.

BEN-CDB

N-CDB (EAFAICREIEDEN ) X &)y &SRR EOE L. O R IOBEPHAIREICE Y ET.
F 71N —THHPBEBTY

N-CDB is a non-metallic specification that there is no vacuum suction tube inside the tank. It allows to
|nr1]provef_tlthe cleaning properties, enables the reduction of contamination. In addition, it can be esey to
change filter.

IEAEREFE  STANDARD UNIT

GE)1. BEIBME - NATOAZREEL. ZOMETREEB TCOREN TEET.
2. HEWERDHZRAKBER. £BEN40%TY,

Notes: 1. Material for suction tube — Standard materials is Hastelloy, but other metals of high
corrosion resistance are also available. Manufacturing with another highly corrosion
resistant metal is also available.

2. The maximum capacity of revolving vacuum tube type is 40% of the full capacity.

JIAZAZV RO BAZAN R FA V-2 HEME L TERBLTOETOTIFIBLLZELY,
Glasslined Type 6 conical dryers are available for leasing to domestic customers only.

Vestel mnerial 7 adined, Stainlass (Staimiass a0 el S dad wesl
S 4] 6| 10| 11| 12| 14| 15| 16| 18| 21| 24| 27| 30| 33| 36| 39| 42 45
i 50| 160| 580| 800| 1000|1530 | 1760| 2170 | 2940 | 5000 | 7030 |10100|13400 [17700 |23300 [29400|37000| 46300
Maximur e B edtyoe) | 30| 100| 370| 480| 650| 900| 1100|1400 | 1900 | 3200 | 4500 | 6500 8700 |11500|15000|19000(24000|29000
Vaximum o ot (03 (BB BN ontype) | 20| 65| 230 320| 400| 610| 700| 870 1180 2000 2800 | 4000 5350
A | 00| 600| 1000| 1100 | 1200 1400 | 1500| 1600 | 1800 | 2100 | 2400 2700/ 3000 | 3300 3600| 3900| 4200| 4500
B | 255/ 255| 400| 400| 450| 450| 450| 450| 450| 450 450| 450| 450| 450| 500| 500| 500 500
C | 255| 255 205| 205| 205| 205| 205| 205| 205| 205| 300| 300 300| 300| 300| 300 300| 300
o= A D | 1300| 1100 1340| 1340 1340 | 1500 | 1500 | 1500 | 2135 | 2135 | 2250 | 2250| 70| 970 870| 1200| 1200| 1200
E | 1800| 1886| 2500| 2550 | 2600 | 2800 | 2900 | 3100 | 3850 | 4085 | 4385 | 4500| 3370 | 3560| 3830 4240| 4450| 4630
F | 2400 2500| 2900 3050 | 3100 | 3550 | 3800 | 3800 | 4250 | 4500 | 5050 | 5650| 6000 | 4880| 5160 6030| 6350| 6800
G | 1000| 1000 1400| 1400 | 1400 | 1400 | 1400/ 1500 | 1500 | 1700 | 1760 1800| 2000 1600| 1600| 1700| 1800| 1800
A L ERR . 06| 13| 30| 40| 51| 61| 68 80| 98| 14| 17.5| 224 265| 33| 40| 48 54 62
B e 3~30(3~30| 1~10| 1~10| 1~10 | 1~7.5 [1~7.5 | 1~75 | 1~75| 06~6 |04~4 | 0.4~4| 04~4| #4| 04| 4| 3| w3
B e OO 15| 15| 22| 22| 22| 37| 37| 37| 55 75| 11| 15 22| 15| 22| 30 a7 45




GLASSUINED EQUIPMENT

ISRA5A4 2 TRUMERDIEIT

kA%
WIPRENE

GLETA 7L VIE. AZEEly. &
B BEHAEBELTCGLEPTFED ./ X &
Dy VBEDEREARERTT . TOE
. BICEERY. B4, &
EMEYEONIE, £/, BRICHBLYE
PHRAOBEOVHNEDLIBICRETT .

Glasslined Wiprene is a film evaporator
having non-metallic construction of
glasslining or PTFE for vessel and all
parts in contact with liquid and gas. As
such, Wiprene is best suited especially
for processing of substances which are
highly corrosive, susceptible to metal
contamination or highly adhesive as well
as heat-sensitive or of high boiling point.

RETIE

Standard dimensions

74NV E—NK

FILTER DRYER

GLEET7A4ILE—RKZA
YIE—BDOBRHBEB/ANT
28 - r—U%% - &
g BERTRRE BEmIc
TOET,

Glasslined Filter Dryer
offers automatic operation
of filtering, cake washing,
drying and discharging in
a single closed vessel.

=

1

12#<1%  Standard dimensions

]

=

Hfﬁ%ﬁDi\Dj\L\A\B 87
Type Heat ansfer Power|
YPE | eime) (mm) (kW)
12-4 | 04 350 450 800 110 | 615 812 12,353 | 1.5
12-8 | 0.8 350 450 (1,220 | 110 | 615 812 |2,773| 15
24-15| 15 600 700 | 1,140 | 340 | 998 | 1,350 (3,844 | 1.5
24-30| 3.0 600 700 | 1,990 | 340 | 998 | 1,350 4,694 | 15
36-50| 5.0 900 | 1,000 (2,150 1,005 | 425 | 2,160 |5,751 | 2.2
36-75| 7.5 900 | 1,000 | 3,050 |1,005| 425 |2,430|6,921 | 3.7
48-100 | 10 1,200 | 1,300 | 3,050 | 1,500 | 470 | 3,100 |8,136| 7.5
O128, 248 @36%, 488
w
w
1
/ — <1
<
<
T Di \
- Dj e 2
Di
- Dj
ot
 ——
o
R 2 m \/\3
3

1. 8A0 2A—/1—0O 3.FEREO
1.Feed 2.Vapor outlet 3.Residue outlet

o FD3 | FD6 | FD10|FD15 [FD20 | FD30 | FD40 | FD50

Z @ BB 202506 | 10| 15|20 |30 4050
B z D mm| 600 | 900 | 1,200 1450 |1,650 2,000 2,300 | 2,600
& Hé‘i%;m H  mm| 3230|3820 4,050 | 4,590 | 4,600 | 4,880 | 5,080 | 5,200
B & B L mm| 880 |1070|1150| 1590 1550|1680 1,780 | 1.800
2 & B L | o250 | 910|2170|2770 4330|6060 8170
T el BE B L | 60 | 180 | 320 | 550 | 720 |1,100|1,450 |1.860
rotat P X R/M|8~72| 5~45 | 4~36 | 3~30 | 3~30 [3~225) 2~18 | 2~18
RE®ANDZS mm| 250 | 300 | 300 | 350 | 350 | 400 | 400 | 400
Emptegn & 1,500 | 1,800 3,000/ 4,200 5,200 6,000 | 8,000 11,000

A mm | 1,300 | 1,500| 1,700 1,700 | 1,700 | 1,700 | 1,700 | 1,700

B mm | 1,050 | 1,250| 1,200 1,300 | 1,350 | 1,500 | 1,600 | 1,700

WiZ%EEH  Standard Specification

=HBE/Design temperature:135C

4

4

»le

[E71/Design pressure:F.V.~186kPaG (F.V.~1.9kg/cm*G)
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Comprehensive service system established for quick response.

MASNIeEZR CERELHISKEY —ERZHRDE U RS
Y—ERGHIZERIILU TVE T ALEHEDORAEAMTITEP IS bOD
BOETHE. EOICA—Y YA R feX VYT T VA BT — DR E

BHITOTVFRT,

Full service system including periodical inspection is established
to insure the use of our equipment for a long period. Our services
include carrying-in and installation of equipment, improvement of
existing plants and maintenance seminars for the benefit of

users.

=3mB PRODUCT LINE

E2IERTSY hBLUKSS - KB

O ISASA = Jsikes - kB

O AT VU AMBLUOEEMBEEREER - KB
O BERERDA TV

O SHERASERREKT N

O HERE - ZIBHSVIFY—, PVIFH—
O MIEEEZEEIZNILRS AV

O SHEEEBIDBRZIGH T4 LY —RSA T

O BRIFERAESRES

O KBRS EEE (KR, )\AF VR, A
O EzypaEssx (FEEYILE - BEYHE. PCBEE(LLIE)
O sififasepie (RIEKIMFSE. RREI)

CHEMICAL PROCESS EQUIPMENT

O Glasslined Equipment

O Stainless Steel and Other Alloy Equipment

O Thin Film Evaporator WIPRENE

O Thin Film Evaporator for High Viscous Products EXEVA
O SV Mixer, PV Mixer

O Conical Dryer

O Filter Dryer

O Food Machinery

[] Water Treatment
[] Waste Product Treatment
[] Technological Development

TOtAREZRE3EER PROCESS EQUIPMENT DIVISION e—

B IR 3%t T141-0033 FRBE/IRES-1-1(ERASEE-TY59-)
TEL(03)5931-3710 FAX(03)5931-5702
KPR X %t T541-8536 KRR EZIIA-1-3 EZH=HE)L)
TEL(06)6206-6754 FAX(06)6206-6758
LM 32 %t T812-0012 FEMESKIELEPRE] - HFRREEUI)
TEL(092)474-6565 FAX(092)441-4440
ZEEBXIE T451-0045 LHEMEXLERR-27-845E75LUSI57-)
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