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Pfaudler International

One single source responsibility with access to all Pfaudler
Technologies, Systems, Services worldwide
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Netherlands

Switzerland

«" South Korea

Brazil

Pfaudler is a global Group offering a wide
range of corrosion-resistant technologies,
systems and related services for the
chemical, pharmaceutical and food
industries.

Edlon, Interseal, Montz, Mavag, Normag
and Pfaudler are our Branded Product
Lines.

These product lines are specialized and
perfectly integrated to meet the most
complex Client needs. We are in the
position to offer a complete turn-key
package for each of the critical aspects of
chemical and pharmaceutical processing.

Technologies and process systems of
our Group are installed in more than 100
countries and across six continents.
Unique expertise and skills,
manufacturing capability, targeted
investments in strategic markets,
innovation and competitiveness allow
the Pfaudler group to be a landmark in
the industry.

Around the world our Customers rely on
the quality and performance of our supply
to obtain efficient, reliable, profitable and
safe chemical process systems.

Our network organization is designed to:

+ strengthen our local presence alongside
Customers and markets;

-+ accelerate decision-making
processes through a less-centralized
management;

+ improve Pfaudler’s ability to attract
new talent at the local level.

Interseal is a competent engineering
partner for sealing solutions.

With the development of the dry9000@
the weakest link in the production
process, the seal, became the factor for
success.



interseal dry@000®

Makes the weakest link become a success factor

Many agitators and mixers are still using
conventional sealing systems which require
extensive maintenance. Typically they are
vulnerable to the occurring axial and radial
shaft movements in your machines. Even
upon the intended use of conventional
sealing technologies there may also occur
contamination of your product.

This is avoidable!

Our patented dry?000® offers the
standardized solution for your

» Agitators

* Mixers

+ Thin film evaporators

» Screw conveyor

* Nutsche filters

« Filter dryers

+ Specific applications

Runs dry, is 100 % leak proof and ensures
that your productivity runs permanently
smoothly

The specially developed tribological system
between the shaft protection sleeve and the
sealing lips ensures that no liquid or gas has
to be used — the dry?000® runs completely
dry. This is why the interseal dry?000®
system has no need of any supply systems.
Due to the patented arrangement of
compensation parts, the dry?000@ sealing
lips are completely free of forces.

By being completely leak proof, our shaft
seal reduces the risk of a production loss to
an absolute minimum and protects people
and the environment.

Chadllenges are welcome -

the dry9000° follows every movement
Whether motion is abrupt, vibrating or
tumbling: With a conventional seal the
shaft deflections that are acting as forces
in the production process lead to gaps
between the sealing surfaces. This results
in wear followed by leakage through to the
failure of the seal.

This demonstrates the superiority of our
shaft lip seal, as the interseal dry9000®
follows the movements of the shaft.

Conclusion:

As there is no relative movement at the
dry?000® sealing components, gaps
between the sealing surfaces are not
existent and therefore no medium can
penetrate the sealing system.

DIN, ATEX, TA Luft, GMP and FDA -

Standards you can rely on

* Plug & play dry9000® cartridge for steel
and glass-lined vessels according to DIN
28136. The connecting dimensions of the
mounting flanges comply with DIN 28141
and DIN 28137, the shaft ends comply
with DIN 28154 and DIN 28159 Of course,
customized installation dimensions are
also possible.

» Meets all security requirements that are
summarized in the ATEX directives.

+ The sedling system is compliant with TA-Luft.

» The seamless production process
guarantees GMP-compliance for all
products.

» Dead space minimized design.

« All product contacted parts are available
in FDA-compliant quality.



interseal dry@000®

Advantages & Applications

Advantages

+ No additional cost: pharma design
included in standard version
CLEAR . .

REDUCTION + No loss of product: contamination
OF TCO free production

- CIP: Easy cleaning/sterilization

» FDA-compliant

+ GMP-Design

+ ATEX-conformity in all zones and
temperature classes

» No-start up requirements
FLEXIBLE - Easier to plan a revision

MOVEMENT + Reduced effort for installation

Save Cost & Time
+ No supply system needed
+ No loss of product because of

CONTAMINATION contamination

FREE + No continuous cleaning of contaminated

DESIGN
supply system

+ No constant monitoring necessary due

to patented dry running technology

Pharmaceutical Chemical Petrochemical Food
Industry Industry Industry Industry

B .

-

Maintenance Service

Service Contracts Trade




interseal dry@000®
for DIN agitators

Seals for drives according to
DIN standard for steel vessels -
dry90009° twin, dry9000® twin+

“Monitoring
Connection (L]

Grease IN

dry9000¢® twin without machine bearing

Seals for top drives according to

DIN standard for glass-lined vessels -

dry9000@ twin E, dry9000® twin E+

& - s Menitoring
rease IN

dry9000¢® twin E without machine bearing

Recommended applications
+ Refining technology
 Petrochemical industry

+ Chemical industry

» Pharmaceutical industry

Connection (L}

Patented axial-radial-flexible seal with
dual O-rings (dry?000®€ twin) and
integrated floating bearing for the
machine shaft (dry?000® twin+).

Y
Menitering

Grease N Connection (L)

dry9000® twin+ with integrated machine bearing

Patented axial-radial-flexible seal in
enameled design with dual O-rings
(dryQ000® twin E) and integrated
floating bearing for the machine shaft
(dryQ000°® twin E+).

.

Hanitaring

Grease IN Connection (L)

dryQ000® twin E+ with integrated machine bearing

» Food and beverage industry
» Agitators

* Mixers

- Filter dryers



interseal dry@000®
for custom sized solutions

The modular concept dry9000¢:

One system - unlimited options
Productivity has got many manifestations
but mostly totally different requirements.
Our motto is “yes we can”l Starting with
the standard solution which is available
within 24 hours or the customized
standard solution up to the custom-made
special product: the interseal dry?000®

is available in various formats of the
modular concept. This ensures that every
production benefits from all advantages
of our patented seal. The interseal
dry9000® can easily be integrated into
every machine, not dependent on a
specific manufacturer.

Available within 24 hours: our standard
solution

For agitators and mixers manufactured
according to DIN standards with shaft
diameters from 40 to 140 mm the
appropriate dry9000® is available
from stock.

’
s

Right for you: your customized standard
solution
For various reasons some machine

manufacturers waive the requirements
of the German industrial standards.

But this is no problem for us! interseal
simply customizes the dry?000® to your
requirements.

Develop advantage: our custom-made
special seal for your environment

Does your production occur in an
exceptional environment? We are ready
to take up the challenge. Upon request
we develop an adapted variation of the
dry?000@ that meets your individual
requirements



interseal dry@000®
for horizontal mixers

Horizontal mixer seal - dry9000® extend
Axial-radial-flexible seal with compensation
using an expansion disc or metal bellows for
machines with larger shaft expansion.

§

—

dry9000@ extend for axial expansions > 10 mm

Horizontal mixer seal - dry9000® extend
The seal is available as plug & play cartridge
and will be adjusted to the connection
situation of the machine.

4

dry9000® extend with movable stripper on the product
side - floating bearing side for axial expansions > 10 mm

The seal is available as plug & play cartridge

and will be adjusted to the connection
situation of the machine.

dry9000@ extend for axial expansions 2-10 mm

dry9000@ twin+ with movable stripper on the product
side and integrated machine bearing - fixed bearing side

7



interseal dry@000®
for filter dryers

Mavazwag® Agitated Nutsche Filters
and Filter Dryers

Interseal produces sealing solutions for
that kind of machines.

MAVAZWAG® ANF and ANFD are
versatile units for deep bed, solid-liquid
separation using a filter screen.
MAVAZWAG® ANF and ANFD perform
most effective in Pharmaceutical and
Chemical Industries where filtration and
cake washing is required.

For further infomations about these
machines we recommend to get in touch
with Mavag.

) e

DRYING




The innovative movable
stripper for the dry?000®

Protection concept for dynamic sealing systems
in demanding procedure environment

Practicable problems

Production of solid- and drying processes
demands higer requirements for the
dynamic sealing technology.

Products (like solid, crystalline parts), typically
are right in front of / touch with the sealing
parts. Products which molecular structure are
fitting to get into the sealing system himself
must be prevented to do so. Intruded product
damage the sealing elements and leads tot
he reduction of lifetime and on that way to
needless production losses and increased
production costs.

For the pharmaceutical production we do
have the additional challange for a GMP

- cleaness requirement — design for the
sealing solutions. For those applications it is
fundamental to reduce the dead spaces to
an Minimum. Target for a perfect design is

a solution where the product does not have
the possibility to stick in difficult areas,
without the possibility for cleaning.

The typically abrupt, vibrating or lurching
movements at the mixer shaft are the
reason for the main problem at a dynamic
seal. The deviation power during the mixing
process do reach the seal himself and
cause a split effect (mechnical seal) and
stress at the lip (lipseal systems).

The perfect solution is a design without a
relative movement of the actual sealing
components. That means no stress inside
the sealing system — no axial or radial
moments which could cause problems.

For some machines — especially horizontal
shafts- the effect of forces from the shaft
movements are moving ahead the primary
sealing elements.

Innovation vs traditional solution

A-A
W grss
— il ) T
50 -
- dih @ s =
90— m -
b
W T
—] = 2xM |
z;\N\ = _.;_TL. G
™ —— ]
m 1 —
% T —13 C
m._h__:h:: —12 =2
i i l 1 8 -~
== =, g - e
M L ~ b
m_ ] # 1 1
S — = = '
::"‘-—-_,__ e 02 A 7 -
T —— ] /;a
mig? J = = e 2
-] E NBES ; d
.o,%% i =11
e 4 L - L
é__ & -z 15 [y
S EE 8 = / '
u,_._*‘“ “: — y 4 !
:‘“\-. - w [ -] /
! CER =
H o0 F1ms [ o L]
e TUMBLING b

OUTSIDE

L]
dy s

INSIDE




10

Type

Design

Advantages

The innovative movable
stripper for the dry?000®

Development and high end solution

Target of the development was a protective
unit pursuit to create a solution which would
be able to protect the dynamic seal himself
against challenging products to enlarge the
lifetime and reduce the TCO.

The solution should fit into the modular
system of our dry9000 - ready to assemble
as a cartridge unit. Especially for horizontal
mixer the product is always on the way to
the sealing system and caused stress to the
dynamic sealing systems. The development of
the today available high end solution walked
through two stages of development.

First step consist of two — in arow - spring
loaded ,throttle rings”. Optional to flush
Nitrogen between the two throttle rings was
part oft he solution. This solution did have
some negative aspects. On the one hand
the self heating for a dry running seal was
not perfect and on the other side the dead
space was kind of not acceptable for the
pharmaceutical process industry. (pic. 1).
Based on the first experiences and feedback
from the users the decision was made to
change the design fort hat throttle ring. The
design was a based on a one piece solution,
what did mean that we machined the part
out of one peace. (pic 2). I[dea was to relive the
forces on a protection lip with an integrated

Throttle ring

(first step)

Movable stripper
(step forward)

support ring. In addition to that this part was
able to follow the radial movement of the
mixer shaft as well.

Problem for that solution was at the end oft
he day, that the product was still in contact
with the protection lip — what does mean

the complete front surface is in contact with
demanding product and causes damage.
More over — as a logic result fort hat

design — the dead space did not match the
requirements for a GMP design as well as the
possibility for CIP cleaning in place (CIP would
just destroy this solution).

Within the third step forward we succeeded

a design which full filled all requirements from
the pharmaceutical process industry. High
light is the so called shape of a “metadllic lip” -
which wokrs like a shield in front of the sealing
lip. The product is not able to get in touch with
the lip anymore and can not damage it. Of
course this high end solution is able to follow
the shaft movement what does mean that
we do not have any gap — even if the agitator
shaft vibrates. GMP design and CIP possibility
is just another great and unique result of this
innovation(pic. 3).

One nice option ist hat the user is able to put
additional nitrogen in between this scrapper
and the seal himself. Another option to
increase the lifetime and reduce the TCO.

Movable metallic lip stripper
(high end version)

§

Va7 /s

« Critical product can not reach
the sealing system
* Increase the liftime

piece

« Critical product can not reach
the sealing system

« Increase the liftime

» Radial movements are possible.

 Throttle ring machined as one

» Critical product can not reach
the sealing system

+ Increase the liftime

+ Radial movements are possible.

+ Metadllic lip design

« This design protects the sealing lip

» GMP-compliant

+ CIP compliant




The innovative movable
stripper for the dry?000®
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Product side movable stripper for dry9000@

A movable stripper that acts like a snow
pusher can be installed in front of the
dryQ000€® This stripper prevents that
media gets to the primary sealing package,
although the shaft is moving axially or
radially. The stripper with the metallic
protected sealing lip is radial flexible.
This avoids splitting between the sealing
lip and the protection sleeve which is
tumbling with the shaft.

Furthermore the movable stripper is

an optional protection against quickly
adhering product.

11



The three options
of the dry?000®

Hole for optional protective fluid

e [ Here is the possibility to protect the seal

Connection (S)
‘ over a protective fluid against crystalline

media.

A,

A 4 A

Hole for temperature control

Here is the possibility to check the
temperature inside the seal.

i

Temperature Connection (A)

Hole for monitoring control

et iy Ceneton (1 Over this hole you can check the tightness
of the seal. In case of a signal the sedl
remains fully operational through further
Y S lips. This allows an efficiently planned
review.




Get connected
to the dry@00Q0®

The dry9000® has three connections by standard

Protective Fluid
Connection (S)

Standard accessory

Purpose: - Protective shield in front of the seal
- Flushing / Sterilization
- Inertization

Monitoring
Connection (L)

Standard accessory

Purpose: - Service control

Temperature
Connection (A)

Purpose: - Monitor temperature of the seal
- ATEX (Explosion protection)

13
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Standard flange option

of the dry?000®

W

NW

\

Cooling flange

In case of higher
temperatures the cooling
flange is protecting

the dry?000®

Standard cooling flanges
for shaft diameters of 40
to 140 mm are available
on stock.

Flange with flushing
option Flange with integrated
hole for an optimal setup of
sealing media.

GMP-flange

Cavity minimized version for
the pharmaceutical variation.
Standard GMP-flanges

for shaft diameters of 40

to 140 mm are available

on stock.

Adapter flange

For connecting the dry?000®
to a non-DIN compliant
connecting situation.

N

\‘ﬁ
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Design parameters

Temperatures, pressures and what keeps

the interseal dry?000® together at its core

Design parameters

Pressure (p)

Temperature (t)

Sliding speed (vg)

Vacuum - 25 bar

- 40 °C to + 220 °C (+ 350 °C with cooling flange)

75m /s

Materials Standard materials Standard special materials
14571 [ Tantalum Hastelloy
Product contacted (Sl LEeln
metallic parts DLC 14539
Enamel -
14122 14404

Metallic parts
14301 -

SR EhiEl PTFE-PPS-compound * -

* also available in FDA-compliant quality

o

HIGH
QUALITY

COMPONENTS
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Services

INTERSEAL is part of the Pfaudler Group.

sales-interseal@pfaudlercom
www.interseal.de @
Pfaudler

05/2018 Defining the standard



