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Agitating technology is another
word for Pfaudler
Agitating and mixing in processes?
Chemical engineers all over the world
immediately think of Pfaudler. For many
a decade, our name has been standing
for a functional, individual agitating 
technology - especially in the scope of
glasslined reactor systems.

The right solution to each task
Different industries and applications
make different demands on agitator
systems. Therefore, the special features
of the chemical, pharmaceutical and
food industry have to be accounted 
for without neglecting an efficient 
production. These influencing variables
are satisfied by the concepts of our 
agitating technology. We find a solution
to each substance and heat transfer
task, which is individually combined
from the broad range of our hardware
and software systems.

The engineering plant - theory and
practice
Our engineering plant is of particular
importance. It has the facilities for an
initial quick, efficient analysis of need.
Furthermore, practical laboratory tests
can be carried out, which also take our
customers specifications into account.
Their results can then be transferred 
to the very production by way of a
scale-up. We prepare computer and
video logs and records of the agitating
tests and make the results available to
our customers.

From the individual element to the
complete system
Although agitating and mixing is the 
largest division of Pfaudler, a more
detailed look at “the whole” is obviously
worthwhile. We are the market leaders
worldwide in the production of glass
lined process systems. We supply the

GLASSLINED

REACTORS FOR

MANY INDUSTRIES

AGITATOR DRIVES

FOR ALL

PERFORMANCE

RANGES

BAFFLES

AND THE

QUATRO PIPE SYSTEM
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entire product range, from individual
elements for reactor systems up to
complete turnkey plants. Our offering
includes the entire equipment, such 
as reactors, agitator drives and
systems as well as measuring and 
control technology. On the software
side, these plants are complemented
by our open- and closed-loop control
and safety technology.

Pfaudler glass - highly resistant and
smooth
Above all, you find the probably best
known “speciality” of Pfaudler: our 
glassteel material. With its extreme 
corrosion resistance and smooth 
surface, glass is particularly suitable
for processing aggressive substances
in the chemical industry, highly pure
products, chemical and pharmaceutical
substances that react with metals, food
products as well as tough, sticky 
substances of any kind.



Agitator drives DIN VSO 8/80 
to 130/160
for reactors to DIN 28136 with a 
volume of 1,600 l or more, with five 
different power/speed ranges.

Construction
A coupling between the gear box and
the agitator shaft provides for time
saving installation or removal of a
mechanical seal to DIN without 
removing the gear box. The agitator
remains in the reactor and is supported
at the agitator flange by a special 
fixture. All parts are easily accessible,
and additional accessories, such as
assembly tools for easier performance
of all works, or monitoring devices for
the drive can be attached without any
problems. Rotating parts are equipped
with machine guards.

Design
The VSO agitator drives are supplied
as standard drives with a single-step
Pfaudler spur gear. The different drive
modules that can be attached include
three-phase current motors with con-
stant rpm, pole reversal or frequency
control, or hydrostatic control gears. 
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A conductive V-belt drive transmits the
motor power. It may be used to adapt 
the speed precisely to the operating 
conditions in order to prevent overload 
of the unit and increase its useful life 
and reliability.
■ Low-maintenance, safe construction
■ Efficient maintenance through open

design
■ Accessories easy to attach
■ Possibility of implementing customer-

specific options
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T H E  C O M P A C T  P O W E R  P A C K S

Agitator drives VSO 1, 2, 3, 4
for reactors to DIN 28136 with a 
volume of 63 to 2,500 l, with four 
different power ranges.

Construction
The drives are available in 4 perfor-
mance ranges. You may choose 
between motors with constant rpm,
pole reversal or frequency control. 
The agitator drives are supplied in
compact, space-saving design (inline).
The agitator and gear box are directly
linked by a disc clutch. The drive support
stool is based on the mechanical seal. 

Mechanical seal
A double-acting mechanical seal to DIN
28138 has been integrated. Its bearing
is located above the seal fluid chamber.
Therefore, this component is not 
subject to the customary restrictions
concerning the seal fluid choice. 
If necessary, the mechanical seal can
be directly cooled through the cooling
jacket, a standard component. The entire
range of Pfaudler mechanical seals has
been designed for the VSO drives.

Sealing pressure system
A static sealing pressure system is
available as a standard. The pressure is
generated manually, and is kept inside
the system by a pressure store. 
On request, we also supply a seal 
lubrication system with circulating seal
fluid, a so-called thermosyphon system.

■ Compact design
■ Expandable
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Construction 
The Pfaudler VL drives are available in
three sizes and power ranges with a
maximum agitator speed of 180 to 800
rpm. The in-line arrangement provides
for a compact, space-saving design.
A robust shaft coupling with a rubber
core links the gearbox and the motor,
offering benefits in mass acceleration.

Mechanical seal
Each VL drive comprises the gear box,
mechanical seal housing, and seal fluid
reservoir. The mechanical seal unit 
consists of the external and internal pair
of mating rings. A static thermosiphon
system (SAM) is an integral component
of the drive unit.Water-lubricated drives
are available as special designs.

■ Compact, space-saving design
■ Extremely high pressures (up to 40
bar in standard design) possible

VL AGITATOR

DRIVES FOR SMALL

REACTORS UP TO A

VOLUME OF 800L, IN
THREE POWER RANGES.

SPECIAL DESIGN VLH

FCR PRESSURES UP TO

100 BAR.



H U  B O T T O M  D R I V E S

H I G H E R  S P E E D  F O R  L A R G E  R E A C T O R S

Construction
Long agitator shafts are not suitable 
for high speeds due to the vibration
and shaft excursions produced. The HU
drives solve this problem from below
using a short agitator shaft. In this way,
both optimum speeds and a high opera-
ting reliability can be achieved in large
reactors, e.g. of the type used for poly-
merization. For use with aggressive
media, the HSU drive is additionally
available.

Mechanical seal
The drives are equipped with a double
mechanical seal. In the event that both
seal faces should fail, the secondary
seal will ensure tightness long enough
to complete a batch. Continuous 
lubrication protects the seal faces
against direct contact with product. 
We recommend using our static lubrica-
tion system for lubricating the seal.

HU AGIATOR DRIVES

FOR LARGE AND

HIGH REACTORS

WITH HIGH TORQUES

AND POWER, IN
FIVE POWER RANGES
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Rinsing equipment is available in standard
design or in customized versions that
match the individual requirements.

■ Variable agitator shape, also in 
Cryo-Lock® design - easily adjustable
■ High speed range, advantageous 
torque, easy speed change - powerful
■ Easy replacement of mechanical seal

through gear box swiveling device - easy
maintenance
■ Double mechanical seal with secondary
sealing – safe
■ Emergency seal; the reactor need not
be emptied to change the mechanical seal



T H E  P F A U D L E R  A G I T A T O R  D R I V E S

N U M B E R S ,  D A T A ,  D I M E N S I O N S

AGIATOR DRIVES

VSO 8/80

TO 130/160

LOW-MAINTENANCE

AND HIGH SAFETY

VSO 1, 2, 3, 4

COMPACT, SPACE-
SAVING INLINE DESIGN

The right combination
This table lists the suitable combina-
tions between drive types and reactor
sizes in a summary overview. Please
note that specific processes may require
other combinations. Our application
engineers will be pleased to assist you
with finding the optimum combination.

Reactor Drive

Type  Size Type

AE 63 VSO 1

AE 100

AE 160

AE 250 VSO 2

AE  400

AE/BE 630 VSO 3

BE 800

AE/BE 1000

BE/CE 1600 VSO 4

BE/CE 2500 VSO 8/80

BE/CE 4000 VSO 16/100

BE/CE 6300

CE 8000 Ø2000

BE/CE 8000 Ø2200 VSO 32/125

BE/CE 10000

BE/CE 12500

BE/CE 16000 Ø2600

BE/CE 16000 Ø2800 VSO 64/125

BE/CE 20000 VSO 64/140

BE/CE 25000

CE 32000

CE 40000 VSO 130/160

h

e1

h
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VL - 
FIRST

CHOICE FOR

SMALL

REACTORS

HU - 
POWER

AND SPEED

FROM BELOW,
SPECIFICALLY FOR

LARGE AND HIGH

REACTORS

VL

VSO 1-4

VSO
(with V-belt
drive)

HU

Connection sizes to DIN

VL 1 40 0.75 1” 835 - 56

VL 4 160 3 Special 2” 1180 - 100

VL 6 400 5 3” 1420 - 260

VSO 1 100 4 125 40 1200 60 75

VSO 2 200 6 200 50 1400 60 110

VSO 3 400 8 250 60 1440 80 250

VSO 4 600 16 300 80 1500 100 320

VSO 8/80 600 8 300 80 1200 500 380

VSO 16/80 1250 16 300 80 1320 500 500

VSO 16/100 A 1250 16 400 100 1430 570 650

VSO 32/100 A 2400 32 400 100 1480 570 850

VSO 16/100 1250 16 500 100 1430 570 650

VSO 32/100 2400 32 500 100 1480 570 850

VSO 32/125 2400 32 700 125 1620 660 1100

VSO 64/125 5200 64 700 125 1870 660 1420

VSO 64/140 5200 64 700 140 1870 660 1700

VSO 130/160 11500 130 900 160 2000 750 2150

HU 80 4700 59 132 1020 300 1650

HU 160 9400 118 132 1020 300 1750

HU 250 14600 184 Special 132 1020 300 1850

HU 350 20500 257 140 1040 300 2000

HU 450 26300 331 140 1040 300 2200

  Drive type max. max. Agitator Agitator shaft h Space for Weight
torque motor output support diameter  removal e1 without motor
[Nm] [Nm] [mm] [inch]/[mm]  [mm] [mm] [kg]
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Safety comes in the first place
Safety has top priority when operating
any process plant. The agitator 
assembly is no exception to this 
rule - just the contrary: since it works in
the middle of the process, it should
also be in the focus of safety monito-
ring. Pfaudler offers a comprehensive
range of systems and components that
make the agitating process even safer.
But not only safer - it also becomes
more transparent. That means: You
have more insight into the agitating 
process. You may even use this data
for optimizing this process: To save
energy, or simply to ensure a faultless
quality of your products.

Agitator torque becomes a 
measured quantity
Monitoring the agitator torque used to
be a difficult technical task.
Nevertheless, the agitator torque 
provides a lot of information concerning
the condition of the agitating process:
The product level can be derived from
the agitator torque, as well as the 
different viscosity stages of the product
in the course of the process steps. And
last but not least, the agitator torque 
is also relevant for safety. Exceeding
the permitted values may cause an 
agitator damage and hence result 
in processes that can no longer be 
controlled.

S A F E T Y  F I R S T

T R A N S P A R E N C Y  F O R  Y O U R  P R O C E S S

Pfaudler BelTorq 
This system measures not only the 
torque of the Pfaudler VSO agitator
assemblies, it also serves for 
monitoring the belt drive tension.

■ Monitoring only if it is necessary. 
■ Cost and time savings, increased
safety

Pfaudler TorqControl
Pfaudler TorqControl continuously 
measures and analyzes the voltage and
currents in the electrical supply lead of
the motor and determines the motor
and agitator torque on the basis of
highly sophisticated algorithms.

BelTorq

TorqControl



Monitoring at the mechanical seal
The mechanical seal is of utmost 
importance for the safety of the 
agitator, a fact that was generally
recognized even before the ATEX
Directive on potentially explosive 
atmospheres (94/9/EC) came into
force. After all, it often separates 
the toxic, aggressive and hazardous
atmosphere inside the reactor from 
its environment. Monitoring of this 
component is absolutely mandatory. 
Not only the sealing pressure inside 
the mechanical seal, which ensures 
the sealing properties, but also the
temperature of the seal fluid must be
monitored with respect to the admissible
surface temperatures. Besides, a 
sufficient gas supply to gas film 
lubricated or dry-running mechanical
seals with contact must be ensured.
Pfaudler offers suitable sensors and
systems for all applications (for more
information concerning Pfaudler fleXeal
mechanical seals, please refer to our
publication 653).
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Active process intervention 
In addition to monitoring, Pfaudler
offers comprehensive services for 
actively influencing the agitating 
process - for example, control of the
sealing pressure inside the mechanical
seal. In order to operate the mechanical
seal optimally, with minimum wear and
a maximum useful life, the sealing 
pressure should only be approx. 2 bar
higher than the current reactor pressure.
In order to comply with this require-
ment, Pfaudler developed the Seal
Pressure Controller - SPC, an 
absolutely autonomous, software-
controlled system with adjustable 
parameter settings for controlling the
sealing pressure depending on the 
reactor pressure. SPC can be retrofitted
to an existing process control system
at any time and without any intervention
- autonomous, stand-alone, and safe.
Refer to publication 141.

Even more safety requirements?
If you need process control by a 
complete distributed control system –
no problem. Monitoring of other key
data is also an issue for us. Core 
competencies within our company 
enable us to offer complete package
solutions. Agitator assembly, reactor,
the entire plant plus the process control
system including the necessary 
protective functions.

11
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M O R E  P R O C E S S  E F F I C I E N C Y

F O R  A L L  A G I T A T I N G  T A S K S

Aiming at the optimum
Our engineering plant is focused on
diversity. The complexity of our custo-
mers’ demands is increasing. Before an
agitator moves, flow simulations on the
computer screen or practical laboratory
tests help us find the most suitable
technical option and the most efficient
solution for new and existing plants
requiring optimization:
■ to improve the agitating efficiency,
e.g., through retrofits
■ to reduce the reaction and mixing
times
■ to minimize cost or maximize the
efficient use of energy
■ to optimize the product quality, yield,
and throughput.
Residual amounts or small filling 
volumes also have to be accounted for.

It is mainly four fields of activities
that require novel solutions again
and again:

Homogenization
Two liquids soluble in each other have
to be completely mixed. It is important
to balance different temperatures and
concentrations in order to ensure a
high degree of homogeneity. This 
requirement is satisfied by choosing an
agitator with a high revolving capacity.

Dispersion
- liquid/liquid
This task involves mixing of insoluble
liquids, e.g., extractions or emulsions.
A liquid (disperse phase) is distributed
in another insoluble liquid (continuous
phase) by this process which requires
agitating systems with high circumfe-
rential speeds and shearing forces.
A special incident of this application is
polymerization, which requires low she-
aring forces and constant flow rates.

- liquid/gaseous
(mixing fluids and gases)
Gas bubbles inside a liquid have to be
broken into very fine bubbles in order
to improve the substance transport.
This requires a long dwell time, while
bubble coagulation of the gas has to 
be avoided. This is achieved by very
high shearing forces and local sudden
pressure changes at the agitator. We
design the proper agitator for you with
respect to the type of mixture between
gas and liquid, and the viscosity. Our
GST turbine is the best turbine available
on the market for mixing external gases
and liquids.

Suspension
Suspension involves whirling up solids
in a liquid. For this application, the 
interphase has to be enlarged in order
to accelerate the solvent processes
and catalytic reactions. The optimum
choice are agitators that output a direct
impulse on the solids, thus ensuring an
optimum whirl and a maximum interphase
between the solid and the fluid.

Thermal transfer
The time required for heating up or
cooling down a reactor is basically
determined by the thermal transfer at
the reactor wall between the
heating/cooling system (e.g. double
jacket or half-coil pipe) and the medium
inside the reactor. A good thermal

transfer is achieved at high flow rates
along the wall and by thoroughly mixing
the reactor volume. Multi-step agitator
systems have proven to be most 
effective.

Combined agitating tasks
Especially in the chemical and pharma-
ceutical industry, additional demands
have to be accounted for:
■ Agitating residual amounts
■ Product incrustation
■ Foaming products
■ Floating solids
No problem: Our experience, combined
with the large number of our systems,
enables us to solve even these 
demanding agitating tasks in a 
convincing manner.



O P T I M I Z E D  T H E R M A L  T R A N S F E R  -

W I T H  H A L F - C O I L  P I P E  A N D  D O U B L E  J A C K E T

Double jacket
Reactors with a double jacket offer the
largest possible exchange area, and
thus normally the greatest possible 
heating/cooling power. The flow inside
the jacket can be optimized by using
circulating nozzles. Circulating nozzles
create a tangential flow inside the jacket
area, thus increasing the flow rate.
Thermal transfer is optimized by this
feature. 
■ Higher thermal output, shorter 
reaction times
■ Smaller pump performance required
■ Excellently suited for steam and
vaporous organic and liquid heat 
transfer media
■ Ideal steam condensation
■ Less sensitive to thermal shock
stress than reactors with half-coil pipes

Half-coil pipe
Reactors with a half-coil pipe are 
primarily used wherever high pressures
are required, but also for incompatible
heating/cooling media (multiple parallel
half-coil pipes). Their heat exchange
surface is generally smaller than that 
of a double jacket. In order to obtain a
larger heat exchange surface, therefore,
the half-coil pipes of Pfaudler apparatu-
ses have been welded on in smaller
intervals than stipulated in the DIN 
standard (exchange surface approx.
10% larger). 
■ Clearly defined flow, high flow rates
possible
■ Excellently suited with high jacket
pressures (PN 16 and more), smallest
wall thickness required
■ Easy separation of flow zones 
possible, e.g. for heating only special
reactor sections, multiple parallel pipes
for incompatible heating/cooling media

Heating/cooling system in proper
arrangement
The proper heating/cooling system is
decisive, especially in the case of
glasslined apparatuses, for the proper
thermal transfer and can therefore 
decisively influence the process times.
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Small opening, great safety
Before Cryo-Lock® was invented, the
agitator dimensions determined the
size of the principal opening of a 
glasslined reactor. To obtain the 
smallest possible opening, and thus
increased safety, was the motivation
and the objective of developing 
Cryo-Lock. Large openings (e.g. on
reactors AE and CE) offer disadvantages,
namely, the long gasket lengths. The
Cryo-Lock developed by Pfaudler turns
the manhole into the largest opening
(reactor BE), without having to split 
the agitator shaft, which in turn would
require complicated joining methods.
This method is both simple and 
convincing:

T H E  C R Y O - L O C K ® J O I N I N G  S Y S T E M

T H E  C O N C E P T  F O R  S H R I N K I N G  ( C O S T )

Your advantages:
■ Fully glasslined, liquid-tight 
connection between agitator and shaft 
■ Extremely short replacement times:
Shaft remains assembled, only the 
turbine is replaced. That means time
and cost savings
■ Suitable for reactors where the 
manhole is the largest opening (BE).
More safety! 
■ New agitator shapes are possible:
According to Pfaudler standard or 
process specific
■ No gaskets or connector elements
required
■ Identical hub diameter at all levels –
reduced warehousing requirements
■ Single- or multi-step

Connection without joints
A fully glasslined reactor shaft is 
strongly cooled with nitrogen (–196°C).
By this process, the shaft shrinks, so
that an equally fully glasslined agitator
can be fitted to the shaft. Once both
parts have warmed up to ambient tem-
perature again, they are firmly joined by
a nonpositive connection. But not fore-
ver: The entire process can be reversed.
Once it has been cooled down again, the
agitator can be removed without causing
any wear and replaced by another one –
e.g. if a different agitating process is
chosen.

Freedom of shape
In many cases, the effect of a single
agitator step is not sufficient for 
agitating the entire reactor contents.
Cryo-Lock provides for individual 
agitator designs. Several agitators of
any size and shape may be attached to
a single shaft. This possibility provides
for extremely customized agitator
assemblies for different applications
and processes. Our engineering plant
will be pleased to assist you with the
design and optimization.



EVEN MULTI-STEP

AGITATOR SHAPES

CAN BE EASILY

IMPLEMENTED WITH

CRYO-LOCK

THE TURBINE ALSO

MAKES ITS WAY

THROUGH THE MANHOLE.
MORE SAFETY LESS TIME

AND MONEY.

HOW THE CRYO-LOCK

AGITATOR SHAFT

FINDS ITS WAY

INTO THE REACTOR:
EASY AND QUICK

INSTALLATION
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TBF, Turbofoil
■ Produces mainly an axial flow with
low shearing forces
■ Suitable for all high-flow mixing pro-
cesses for low-viscosity fluids, suspen-
sion and thermal transfer tasks.
■ Low degree of disturbance required
■ Low torques, low power input

MSG, Multistep Countercurrent
Agitator
■ Can be used up to high viscosities 
(80000 mPas)
■ Good thermal transfer
■ Particularly suitable for homogen-
ization, suspension
■ Normally in multistep design, with or
without a baffle

All benefits of glasslined 
components
Using the diversity of the Pfaudler agita-
tors, you can equally benefit from the
advantages of glasslined components
and the capacity of ultramodern mixing
systems made from metallic materials
in any application area.

GST, Gas dispersion turbine
■ Particularly suitable for mixing gases
and fluids
■ Superior homogeneity of the
gas/fluid mixture
■ Increase in transition regime rates
compared to a disk-type agitator
■ Gas/fluid mixing rates three times
higher than with an impeller

T H E  F U N C T I O N  D E T E R M I N E S  T H E  S H A P E :

T H E  T U R B I N E  S H A P E S

MSG turbine

GST turbine

TBF turbine

CBR turbine

Through computer-based techniques,
we can propose you an optimum 
solution - independent of the complexity
or the degree of difficulty of your 
process demands inside the reactor.

CBR, Turbine for residual quantities
■ Agitating properties similar to CBT
■ Turbine for residual quantities:
Dramatically smaller residual quantities
can be agitated in connection with an
extended shaft (e.g. reactor with a 
volume of 630 l: Minimal agitating 
volume of approx. 3 l)



Cryo-Lock® at its best
You have the choice - depending on
your requirements, you can choose the
right shape with the most efficient
function, while benefiting from the
advantage of quick Cryo-Lock agitator
change. A greater efficiency is not
possible.

CBT, CURVED BLADE TURBINE

• HIGH SHEARING EFFECT

• CREATES A PRINCIPALLY RADIAL FLOW

• SUITABLE FOR MIXING GASES/FLUIDS,
LOW-VISCOSITY LIQUIDS AND THERMAL

TRANSFER TASKS

• HIGH DISTURBING EFFECT REQUIRED FOR

LOW-VISCOSITY MEDIA

MXT, MAXFLO TURBINE

• HIGH-PERFORMANCE AGITATOR

FOR MIXING SUBSTANCE WITH A

HIGHER VISCOSITY

• FOR AGITATING TASKS THAT CANNOT

BE HANDLED BY CONVENTIONAL

HIGH-PERFORMANCE AGITATORS (E.G.TBF)

ANC, ANCHOR

• PRODUCES MAINLY A TANGENTIAL FLOW

WITH LOW SHEARING FORCES.
• PREFERABLY USED FOR THERMAL TRANS-
FER AND FOR AGITATING NON-NEWTONIAN

FLUIDS

• HIGH TORQUE

FBT, FLAT BLADE TURBINE

• PRODUCES PRINCIPAL FLOWS IN

THE RADIAL DIRECTION WITH HIGH

SHEARING FORCES

• PATICULARY SUITABLE FOR MIXING

FLUIDS AND GASES, LOW-VISCOSITY

FLUIDS AND FOR THERMAL

TRANSFER TASKS.

RCI, RETREAT CURVED IMPELLER

• VERSATILE UNIVERSAL AGITATOR, 
PRODUCES A RADIAL FLOW

• INSENSITIVE TO DIFFERENCE

IN VISCOSITY

• SUITABLE FOR SMALL FILLING LEVELS

• RELATIVELY HIGH DISTURBING EFFECT

REQUIRED

PBT, PITCHED BLADE TURBINE

• PRODUCES AND AXIAL AND RADIAL FLOW

• INTERMEDIATE SHEARING EFFECT

• SUITABLE FOR SUSPENSION, EMULSIFY-
ING, MIXING LOW-VISCOSITY FLUIDS AND

FOR THERMAL TRANSFER TASKS

• RELATIVELY HIGH SPEEDS
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T H E  S U I T A B I L I T Y  O F  T H E  C R Y O - L O C K ® T U R B I N E S

F O R  D I F F E R E N T  P R O C E S S E S

Which agitator for which task? 
This page is designed to provide an
overview of which agitator may be
used for which task. Our complete
range offers fundamental advanta-
ges for all process requirements: 
■ Improved efficiency of mixing
systems
■ Improved agitating efficiency of
existing solutions through retrofits
■ Reduced reaction and mixing
times
■ Minimized cost
■ Optimized product quality, yield,
and throughput.
■ Maximum energy efficiency

HOMOGENIZING

LOW VISCOSITIES

HOMOGENIZING

INTERMEDIATE VISCOSITIES

very well
well

suitable
little

not

NON-NEWTONIAN

LIQUIDS

HOMOGENIZING

HIGH VISCOSITIES

DISPERSION

(LIQUID/LIQUID)

SUSPENSION

THERMAL

EXCHANGE

DISPERSION

(MIXING OF GASES

AND FLUIDS)

RCI Retreat Curved Impeller

MSG Multistep
Countercurrent Agitator

CBT Curved Blade Turbine



THERMAL

EXCHANGE

THERMAL

EXCHANGE

HOMOGENIZING

LOW VISCOSITIES

HOMOGENIZING

INTERMEDIATE VISCOSTIES

NON-NEWTONIAN

LIQUIDS

HOMOGENIZING

HIGH VISCOSITIES

DISPERSION

(LIQUID/LIQUID)

SUSPENSIONDISPERSION

(MIXING OF GASES

AND FLUIDS)

HOMOGENIZING

LOW VISCOSITIES

HOMOGENIZING

INTERMEDIATE VISCOSITIES

NON-NEWTONIAN

LIQUIDS

HOMOGENIZING

HIGH VISCOSITIES

DISPERSION

(LIQUID/LIQUID)

SUSPENSIONDISPERSION

(MIXING OF GASES

AND FLUIDS)

MXT Maxflo Turbine

PBT Pitched Blade Turbine

TBF Turbofoil 

ANC Anchor type agitator

FBT Flat 
Blade Turbine

GST Gas 
Dispersion Turbine
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A G I T A T I N G  I S  O N E  T H I N G

D I S T U R B I N G  A N O T H E R  …

1 Beaver tail baffle/Quatro-Pipe

2 Beaver tail baffles/Quatro-Pipe

1 C baffle

2 C baffles

3 Side-wall baffles

4 Side-wall baffles

Degree of disturbance (in a BE 4000 reactor)

0 0,2 0,4 0,6 0,8 1,0

Indispensable partners
The main function of the baffles is to
convert the tangential flow produced by
the rotation of the agitator, and thus of
the reactor contents, into an axial flow
and to avoid the formation of fluid
spouts to the largest possible extent.
This is the only way to achieve the 
desired flow patterns and mixing
effects in the reactor.

Top performance: The C baffle
This new development made by
Pfaudler is characterized by a consider-
ably improved disturbing efficiency. 
The cw value of its concave shape 
is approx. 75% higher than that of a
conventional beaver tail baffle.
Furthermore, the nozzle may still be
used for introducing product, or as a
vapor nozzle.

More freedom: Pfaudler BaffleRing
Although baffles are certainly important
– with small, two-piece reactors they
occupy one of the few large nozzles
available which is no longer available
for the process. The solution: The
Pfaudler BaffleRing with 2 C baffles. 
It is inserted between the lid and the
lower reactor body and fixed by the
reactor clamps. The result: The nozzle
remains free, plus an optimum agitating

THE CLASSIC

BEAVER TAIL

BAFFLE

THE LATEST

DEVELOPMENT:
C BAFFLE WITH

REMARKABLY HIGHER

CW VALUE

THE MULTITALENT:
QUATRO-PIPE

WITH AS MANY

AS FOUR

FUNCTIONS

result due to a high degree of flow
disturbance (corresponding to that of a
reactor with 3 side-wall baffles). The
BaffleRing may also be retrofitted to
existing reactors.

The BaffleRing - also available with tempera-

ture measurement and glass monitoring

One nozzle saved, and product can be 

introduced through the opening.



Q U A T R O - P I P E  -

T H E  B A F F L E  T H A T  C A N  D O  M O R E

Four functions in a single nozzle
A single nozzle is used for several purpo-
ses with Quatro-Pipe. This intelligent
solution has as many as four functions:

■ Flange-type baffle
The Quatro-Pipe has all the properties of
a baffle and the same flow-disturbing
effect. It can be removed without 
accessing the reactor.

■ Dip pipe
The glasslined internal tube of the
Quatro-Pipe opens up numerous 
additional applications:
• Introducing product
• Removal of product
• Mixing of gases and fluids

■ Probe carrier
Fused-in sensors turn the Quatro-Pipe
into a measuring probe, e.g. for

• Temperature measurement: 
using a fused-in TW temperature 
sensor, the temperature change inside
the product can be measured quickly
and precisely. The half-life value of the
measurement is only 2 seconds.
• Glass monitoring 
for the early detection of glass 
damages: the integrated P probe
detects glass damages in time, saves
cost and increases the availability and
safety of the system.

■ Sampling system
The Quatro-Pipe can be easily 
converted into a continuous sampling
system by fitting an internal PTFE tube
and an external structure. 
The representative sampling point and
high operating reliability are fundamental
properties of this innovation.

Quatro-Pipe
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Minimum volume [l]

Temperature
measurement TW

Nozzle
DN

ET  [mm] B [mm] Sampling Glass testing
P

1035

1250

1300

1550

1550

1750

1900

2100

2460

2660

2660

2600

2600

3300

3600

3300

135

180

180

180

180

180

180

180

180

180

180

260

260

260

260

260

150

250

300

300

380

380

580

580

660

660

1530

590

1310

860

900

1170

Quatro-Pipe

AE 630

AE 1000

CE 1600

AE/BE 1600

CE 2500

AE/BE 2500

CE 4000

AE/BE 4000

CE 6300

AE/BE 6300

BE/CE 8000 ø2000

BE/CE 8000 ø2200

BE/CE 10000

BE/CE 12500

BE/CE 16000 ø2600

BE/CE 16000 ø2800

250

390

620

620

800

800

1120

1120

1320

1320

2190

1390

2250

1800

2000

2440

230

370

590

590

760

760

1070

1070

1260

1260

2130

1320

2170

1720

1890

2330

150

200

200

200

200

200

250

250

250

250

250

300

300

300

300

300

ET

B



Y O U  H A V E  T H E  T A S K .

W E  H A V E  T H E  S O L U T I O N

Your address data
Company: Date:
Name: Telephone:
Department: Facsimile:
Street address/P.O.Box: Email:
Post code/Place: Desired date for proposal:

Necessary design data:
Pfaudler order number (if applicable)
Reactor type, size (e.g. BE8000, AE250)
Pressure [bar abs] Rating Operation
Temperature [°C] Rating Operation
Agitator speed [rpm]
Baffles (number, length, width, part no., if available)
Double jacket / Half-coil pipe (D/H)
Filling volume of reactor [l] or filling level [mm]
Note: For special designs, the reactor and agitator dimensions should be specified (drawing and/or order numbers)

Necessary process data: (Note: Several agitating tasks may occur simultaneously)

Product properties:
sensitive to shearing sticky toxic dilatant
foaming goes lumpy insoluble floats
abrasive difficult to wet viscous structure

Suspension
Liquid density [kg/m3]
Dyn. viscosity of liquid [mPas]
Mean grain diameter [µm]
Solid density [kg/m3]
Solid quantity [kg] or mass proportion [%]

Dispersion/Mixing of gases and fluids
Liquid density [kg/m3]
Dyn. viscosity of liquid [mPas]
Gas quantity to be dispersed [m3/h]

Gas introduction to surfaces         Pressurized gas introduction from above  Pressurized gas introduction from below

Dispersion/Emulsification
Density [kg/m3] and proportionate volume of component I
Density [kg/m3] and proportionate volume of component II

Homogenization
Liquid density of the mixture [kg/m3]
Dyn. viscosity of liquid mixture [mPas]

slight mixing intermediate mixing strong mixing



Thermal output
Thermal output to be introduced/dissipated [kW]
Desired heating or cooling time [min]

Required product data:
Designation
Density [kg/m_]
Dyn. viscosity [mPas]
Specific thermal capacity [kJ/kg K]
Heat conductivity [W/m K]
Temperature at the beginning of the heating/cooling process [°C]
Temperature at the end of the heating/cooling process [°C]
(Note: Normally calculated for nominal product volume)

Required heating/cooling agent data:
Designation (name/manufacturer of heat transfer medium, if possible)
Density [kg/m3]
Dyn. viscosity [mPas]
Specific thermal capacity [kJ/kg K]
Heat conductivity [W/m K]
Temperature when entering the jacket / the half-coil pipe [°C]
Temperature when leaving the jacket / the half-coil pipe [°C]
Heating/cooling agent quantity available [m3/h] or [kg/h]
Water vapor pressure [bar abs] or temperature [°C]
(Note: For steam heating, it is only necessary to specify the pressure and/or the temperature)

Other data
Explosion protection:       yes       no
Inside the reactor Explosion protection zone Temperature class
Environment: Explosion protection zone Temperature class
Group rating (e.g. IIC)

Motor
Voltage Output Manufacturer
Type of protection:       none EExe EEx de
Frequency inverter:      yes        no Manufacturer

Mechanical seal
Type of mechanical seal: single double-acting

Wet-running (oil/water-lubricated) Dry-running, with contact Dry-running, gas film lubrication
Seal lubrication system type: static Thermosyphon

Sketch of reactor - please attach sketch(es) for special dimensions or other different designs:

Copy both sheets and return them to fax no. +49 6202 85398
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Service means safety
It feels good to be in the best hands
whenever questions arise concerning
the process or the production. Pfaudler
accompanies you with a competent
team of specialists - in online service,
consulting service, and local service,
24 hours a day, all around the world.

Our service offerings
■ The spare parts service - downtimes
are times that cannot be invoiced. We
ensure expedient spare parts deliveries.
■ Reglassing service - a complete new
glass layer on worn or damaged
components and reactors
■ Installation and commissioning 
service - transport, installation and
start-up operation are carried out by 
an experienced service team
■ Retrofit service - older apparatuses
and components upgraded to the latest
state of the art 

T H E  P F A U D L E R  S E R V I C E

F O R  T H E  W H O L E  L I F E  O F  A  P R O D U C T
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Pfaudler Werke GmbH
P.O. Box 1780 · D-68721 Schwetzingen

Phone                            +49 6202 85-0
Main Fax                     +49 6202 22412
Fax Sales                    +49 6202 26151
Internet                        www.pfaudler.de
email Sales                sales@pfaudler.de

While every effort is made to ensure that the 
information given in this bulletin is accurate, due to
continuing development in design, plant and methods
of manufacture, we reserve the right to offer equip-
ment which may differ in detail from that described.


