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4 Central Mixers

4.1 Intro duction

Certral mixers are generally used when mixing °uids with low to medium viscosities.
Thesestandard mixing units consistsof a drive unit, an agitator shaft and a stirring unit.
Figure 6 shaws a standard unit. The illustration clearly shows the drive unit, agitator

Figure 6: Assenbly of an elemeniary Certral Mixer

shaft, stirring device,the cortrol box completewith the cortrol elemerns, aswell asthe
quick releasecoupling for easyremoval of the agitator shaft and the necessarysafety
protection in open position.

Thesecertral mixing units may be tted with respective sealsand bearingsto suit any
speci ¢ products or mixing tasks.

Certre mounted mixing units are employed amongstothers as clamp on mixers, tted in
vertical stand units, in mobile bowl mixers and standard mixing units.
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4.2 Standard Mobile Mixing Units

Smaller mixing units are often tted with rollers which ensuresa high and easymobility
when operating from varying locations. Figure 7 shavs a mobile mixing unit tted with
a mixing bowl of 200 litre capacity, models of this type are in generalusedin the phar-
maceuticalindustry. The surfacesof the mixing bowl and all other parts in cortact with

Figure 7: Mobile Mixer HRZ 200

the product are ground and electro-polished. The illustration on the right is a view of an
open mixing bowl which clearly shaws the safey grid tted asa protecting devicewhilst
the mixer is in operation. Below the grid the certrally located bottom discharge valve
and the eccettric located propeller mixer headis visible.

The cortrol box housingall electroniccomponerts is, for easyof operation, alsomounted
on the mobile mixing unit. The mixing unit is provided with a handle-barand in conbi-
nation with the rollers ensuresmaximum mobility.

4.3 Mixing Units

It would be neither impracticable nor indefensibleto build a mixing unit to be, in its
ertirety, completely mobile in combination with high bowl capacities. As a rule units are
designedwherebowl is the solemobile componert and the actual mixing unit is stationary
mournted either to °oor or wall etc.

A 200 litres mixing unit with two certral mixers is shovn on gure 8. The certrally
located andhor mixer and the ecceftrically mounted dissolvingmixing unit canbe clearly
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Figure 8: Mixing Unit with two certral mixers HRV-S 200

seenin the illustration. The anchor mixer is tted with additional product transport
devicesin order to courter act the poorer mixing action of the anchor mixer thereby
improving the mixing e®ectwithin the bowl. The high speeddissoher mixer is located
in sudh a mannerthat it can operate freely betweenthe slover moving andor mixer.

The main duty of the andhor mixer is to improve the heat transfer from the jacketed
bowl to the product. Through high shearforcesthe dissoler initiates the elimination of
agglomeratesn the product.

The jacketed mixing bowl is suitable for heating or cooling operation and tted with a
sideways located bottom valve.

The completemixing head can be hydraulically raised. To aid the feedingof larger solid
additivesa rectangular °ap hasbeenprovided.
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4.4 Special Mixers
4.4.1 Double Dissolver Mixer HRZ-S 20-ex

Figure 9 illustrates a dissolver mixing unit of wall mounted stand construction. The

Figure 9: Double Dissoler Mixing Unit HRZ-S 20-ex

conceptof the unit is the operation in an Ex-area 1 for the processingof highly viscose
pastesin the production areaof fuel cells.

The andhor stirrer and the eccenrically mournted dissoher is driven by a 3 kW and a 4
kW motor respectively. The andor stirrer preverts the product movemen towards the
bowl jacket and at the sametime transports it the direction of the certre of the bowl into
the °ow of the two dissoler mixing heads.

The doublejacketed bowl is connectedto an external cooling systemin order to dissipate
the heat generatedby the mixing process.
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442 Twin Shaft Dissolv er Mixer HRZ-S 200

The twin shaft dissoler mixer shavn in gure 10 is a wall mounted stand which also
is “oor supported. The level adjustmert of the carriageis hydraulically. The drive has

Figure 10: Twin Shaft Dissoler Mixer HRZ-S 200

an output of 15kW; the revolutions can be varied by a frequencytransformer up to a
maximum of 2500rpm. 200 litres standard bowls with an inner lining sere as mixing
bowls. The bowl is xed by meansof a tension belt and there is a safely cortrol via
sensors.

The distance betweenthe two dissoler shafts can be changedby meansof a hand crank
and in the following the mixer can be adjusted to varying products. Four dissoler are
being usedas stirring tools, i. e. two per shaft. They are arrangedin sud a fashionthat
they intertwine (without touching) at minimal shaft distance.

Dissoler discshave "teeth"on the circumference,and they result in high shearforcesat
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high revolutions on the product.

Dissolers are usedwhen powdery materials are to be mixed homogenouslyinto a liquid,
wherely the high shearforceshave an desagglomeratiore®ect.

Dissoler mixersare oftenin usein the paint industry besidesghe adhesie industry. They
may alsobe found in the chemicaland the food industry.

4.4.3 Container Mixing Units

Figure 11 shows a certral mixing (stirring) unit for cortainers. The mixing unit is tted

Figure 11: Container Mixing Unit HRZ-C 1000

with fork cut-outs for fork tucks which provide the meansof lifting the unit onto a 1000
| cortainer. The folding mixer-head is sized such as to allow for a trouble free tting
through the small cortainer opening. When in operation the mixer-head will unfold to
its full size due to the certrifugal forces (seeillustration bottom right). A frequency
transformer for speedcortrol purposesis tted directly onto the motor.
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4.4.4 Barrel Roll System HFR 200-ex

At times ready mixed products require re-mixing for further processing.If theseare de-
liveredin barrelsand areto be homogenizedhe socalled"Barrel Roll System”, asshowvn
in gure 12, thereby eliminating any additional product transfer. The barrel roll system

Figure 12: Barrel Roll SystemHFR 200-ex

allows for two barrels to be rotated simultaneously The rotational speedis adjustable
via a frequencytransformer.

It is of advantage that a repadaging of the product is not necessarybefore mixing.
This method of homogenizingpresupposesthat the product is suited for homogenization,
achieved by drum rotation only, without any additional mixing tools. This is normally
the casefor liquid products of low or middle viscosity and free-°owing powder mixtures.

4.45 Magnetic Mixing Units

With magnetic mixers the torque transfer takesplacevia a magnetic eld, thus eliminat-
ing the necessiy of providing a shaft penetration through the bowl jacket which would
normally be placedeccetrically into the bowl bottom.

Magnetic mixers are employed for mixing low viscosiy liquids, which in most casesare
mobile bowl mixing units.
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45 Mixing Tools

Figure 13 shows seeral typical mixing tools for certral mixers.

Figure 13: Standard Mixing Tools for Certral Mixers

Due to the wide rangeof it's jet streamthe prop eller stirrer is beingusedto suspgend
and homogenisdow viscosity liquids. It is suitable for a certric aswell asfor an ex-certric
installation and to circulate the contents of a large vesselby meansof even low powered
engines.

The dissolv er or geardisc permits through it's shape high local energyinputs and is con-
sequetly usedin dispersingprocessesf low and middle viscousproducts and furthermore
to disagglomeratepowdered solids. Due to it's low output, other stirring processese-
main unsatisfactory In orderto improve the product circulation the dissoher discis often
combined with a secondstirrer device.

The trap ezium stirrer consistsof two blades,reducedat their ends,arrangedin a 24
degreeangle, which mainly produce an axial and radial stream. It is mostly applied for
homogenisingof low and middle viscousliquids.

The oblique blade stirrer is beingusedmainly with 4 or 6 bladeswhich are xed at 45
degreeand resulting in an axial aswell asradial stream. It is being applied for dispersing
aswell as homogenising.

The disc stirrer e®ectsa locally concertrated energysupply and this is why it is mainly
usedto dispersenon-mixableliquids. It's vertical bladesproduce mainly a radial stream
with two large whirls underneathand above the blades.
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The anchor stirrer belongsto the slow motion stirrer devicesand it's assetis the inten-
sive renewingof the wall bordering layer which resultsin a good heat transmittance. It's
main streamdirection is tangertial with whirls at the andor bars. There are zoneswith
rather low stream speedsbetweenthe andor bars and there is only a fairly weak mixing
result. Howewer, this may be cured by meansof additions.

Of course,alsoproduct related special designscan be applied. A helical mixer is shavn
on gure 14. The bottom section of the mixing shaft of the outer helical mixer is tted

Figure 14: Helical Stirrer for certral mixing units

with spirally mounted °utes which ensuresan upwards °ow of the product, in addition
Polyamidewall scraperscanbe tted if sorequired. The illustrated mixing unit hasbeen
specially designedfor cylindrical bowls tted with a conically shaped bottom.

Designcriteria of the various mixing tools are shavn in table 5.

Note the power factor N e is not a constart, the indicated value refersto a turbulent °ow
pattern (see g. 3 on pagel8).
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Table 5: Designcriteria of various Mixing Tools
Prop eller Dissolv er Obliqgue Blade | Disc Anc hor
Stirrer Stirrer Stirrer Stirrer Stirrer

Diameter of 0,1 0,5]0,2 05| 0,2 0,5 0,2 0,4 0,9 0,98
the Stirrer

d=D
Plate 03 .. 3 03 .. 3 03 .. 3 03 .. 3 0,025 0,028
distance

h=d
Circum- 3 15 8 25 2 10 4 10 05 .. 5
ferential speed

u[m=g]
Maxim um 10.000 10.000 15.000 12.000 30.000
Viscosit y

" [mP as]
Performance 0,35 0,5 1,2 55 11
factor Ne
(turbulent)
Primary axial radial axial/radial radial tangential
‘ow
BaZes 3 2 4 4 -

(turbulent)

d Diameter of the Stirrer, D Bowl diameter, h plate distance of the Stirrer

4.6 Application

46.1 Vacuum Central

Mixer

Examples

HRZV-S 1-2 with rotating bowl

The vacuumcertral mixer, asshovn in gure 15, is wildly usedfor the mixing of dertistry
products, i.e. pastes,plaster or ceramicsetc. The mixer is tted with one mixing bowl
into which two additional bowls of max. 800 ml and 1.600 ml capacity may be inserted.

A special bearing arrangemen allows the respective inner bowl to be rotated in the xed

outer bowl. This arrangemen permits an independer variable speedrotation by means
of an electric motor tted with a frequencytransformer. This di®ersto a planetary mixer
operation in as much that the mixing tool revolves around its own axis, with the wall

scraper remaining stationary. The relativistic velocity between the inner bowl to the
mixing tool and wall scraper is achieved through the rotation of the inner bowl. The
rotating speedof the mixing tool is cortinuously variable.

The outer mixing bowl is jacketed and can be heatedby meansof the integrated heating
elemen, wherely the heat transfer is e®ectedvia the contact surfacebetweenthe inner

and outer bowls.

The mixer is suitable for vacuum operation. The cover for the outer bowl and the mixer

head have beendesignedto accommalate this type of operation.

The mixer head has a manually height adjustmert, a respective courter weigh is tted
into the lifting column.
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Figure 15: Vacuum Central Mixer HRZV-S 1-2 with rotating bowl

46.2 Vacuum Central Mixer HRzZV-S 3-12-ex

The certral mixer showvn in gure 16 is designedfor the usein ex-zonel. This mixing
unit is provided with two mixing bowls of varying capacity (3 & 12 litres).

The top illustration shownsa 3 litre bowl; the larger bowl! (seethe bottom illustration) has
a capacity of 12 litres.

In order to permit vacuum operation of both sizedbowls an adaptor is provided on the
smaller (3 litre) bowl.

The elewation of the mixing headis adjusted hydraulically. The bottom illustration shows
the hydraulic aggregatewhich, together with the main cortrol cabinet, is located outside
of the ex-proof area. An ex-proof cortrol cabinet housingthe necessarycortrols for the
mixer operation is located in closevicinity of the mixing unit.

From the illustration it can be seenthat the mixer speedis adjusted by meansof a
medanically operated variable speedgearbox.

The mixing bowls are securedto the baseplat, and the fasteningsare being scannedfor
safely reasons.
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Figure 16: Vacuum Central Mixer HRZV-S 3-12-ex
Top: usedwith a 3| bowl
Bottom: usedwith a 121 bowl
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4.6.3 Centrally mounted Mixing Unit HRZ-S 4 with rotary mixing bowl

This unit (see g. 17) is generallyusedin the product dewelopmert areaof the cosmetic
industry. The internal bowl is rotary pivoted and is easily removed from the outer bowl

Figure 17: Centrally mounted Mixing Unit HRZ-S 4 with rotary mixing bowl

jacket which is tted with in/outlet connectionfor an external heating/cooling system,
thus providing temperature cortrol meansof the product in the inner bowl.

The rotary motion of the inner bowl can be e®ectedeither manually or electrically.
Through the rotational movemen a mixing condition similar to that achieved of a plan-
etary mixing unit; a wall scraper is also provided.

4.6.4 Vacuum Central Mixer with Homogeniser HRzZV 15-7 HO

This mixer shown in Figure 18 hasbeendesignedfor the laboratories of two hair cosmetic
companies.This designis basedon the Planetary Mixer HRV 15 HO, howewer, a 7 litre
mixing bowl is being usedin conbination with a circulation Homogenised| 35.

Another important di®erenceébetweenthe two mixing units is the installation of a certral
mixer, this easeghe transfer of the laboratory test resultsto the existing certral mixing
units in the production area.

The bowl elewation adjustmert manually operated by meansof a hand lever.
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Figure 18: Vacuum Central Mixer with HomogeniserHRZV 15-7HO

A Tling funnel is placed into the circulation system of the homogeniserwhich allows
for the introduction of °ow-able powdersinto the system. To support the homogeniser
operation a menbrane pump may be introducedthereby providing the possibility using
the homogenisemwhen processinghigher viscousproducts.

4.6.5 Vacuum/Pressure Central Mixer with Homogeniser HRZVD-S 40 HO

The unit shavn in Figure 19 hasbeendesignedfor the production of low viscoussolutions
in the pharmaceutical eld. The bowl is designedfor a max. working pressureof 10 bar
and has,amongother things, a free dead-spacéottom dischargevalve.

A certrally located anchor mixing unit is tted with product lowering conveying elemens
on the agitator shaft and on the outer anchor, PTFE-scraper elemens for the bowl jacket
and bottom are xed to the anchor. A °ange in the bowl cover makesan upgrading with
an eccerric dissoher mixing unit possible.

Two separateair-lock vessels(2 and 15 litres) with a swing pipe allow the feeding of
liquids and powdery solids.
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Figure 19: Vacuum/PressureCertral Mixer with HomogeniserHRZVD-S 40 HO

4.6.6 Mobile Bowl Mixing Unit HRZ-M 60-ex

The bowl mixing unit, shown in Figure 20, is being usedfor pharmaceuticalsemi- nished
products and is designedfor the operation in Ex-zone 1 area. In order to allow the
operation of the mixing unit also with products requiring the Ex-Zone 0, a nitrogen
blanket is applied over the product in the bowl. A special "T BV"(T echnical Surveyors)
singleinspection is necessary

The mixing unit is tted with an ex-proof cortrol gearin order to adjust the revolutions,
which cuts out a frequencytransformer and consequetly a cortrol box outside the ex-
zoneis not necessaryThis is of great importance with mobile mixing units, asotherwise
the handling becomesa problem for safety reasons.

Attention is drawn to the fact that bowl illumination and electric heating of the double
jacket are both supplied in Ex-proof. A level sensoris installed to ensurea minimum
liquid quartity in the double jacket when using the electric heating.
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Figure 20: Mobile Bowl Mixing Unit HRZ-M 60-ex

4.6.7 Mobile Centrally mounted Mixing Unit HRZ-S 200 HO

The mixing unit shavn in Fig. 21is generallyusedin the food industry in the production
of soft cheese.This unit is equipped with a heatable double jacketed bowl, a circulating
homogeniserand a product pump. The cortrols are laid out to handle up to 50 di®erert
recipes.

The Anchor designis tted with forwarding transport elemers and wall scrapers of
Polyamide.

The entire mixing head complete with the bowl cover can be lifted and lowered in its
entirety by meansof electro hydraulic motor.
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Figure 21: Mobile Cenrtrally mounted Mixing Unit HRZ-S 200HO

4.6.8 Vacuum Central Mixer HRZV-S 250

Figure 22 shaws a °oor stand version of a vacuum-cetral mixer. The double jacketed
bowl is tted with an additional heat protective insulation and can be heatedelectrically
up to temperaturesof max. 140 degreeCelsius. The bowl cover cortains, among other
things, a CIP-cleaninghead,a large dosaggunnel and a connectionnozzlefor compressed
air. Compressedair easeghe discharge operation of the mixing bowl. A pressurerelief
valve limits the max. excesgressureto 0,3 bar.

A frequencycortrolled certral mixer with a three-winged propeller mixing tool is used
for the stirring processof low viscousproducts, i .e. herbal winesetc.
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Figure 22:Vacuum Cenral Mixer asFloor Stand designHRZV-S 250

4.6.9 Vacuum/Pressure Mixing Unit HRZVD-S 150-300-ex

Figure 23 shavs a mixing unit which may be operated with both a 3001tr. or a 150Itr.
bowl. In orderto obtain this °exibilit y an adapteris provided (seeillustration- tted onto
a 150Itr. bowl) and the mixing headhasto be changedto suit the size of bowl.

To achieve a suitable mixing a slov moving andhor designcompletewith corveying trans-
port elemens and a dissoler mixer is used. For the 300Itr. bowl two dissoher mixersin
combination with an andior mixer are used. A motor is usedto drive the two dissoher
by meansof a cog-kelt.

This mixing unit is usedfor the production of pastel paints. The bowl discharging is
assistedby a discharging station tted with a hydraulically operated discharge plug.
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Figure 23: Vacuum/PressureMixing Unit HRZVD-S 150-300-ex

46.10 Bowl Mixer Unit HRzZ-B 400

Figure 24 shaws four 4001tr. bowl mixer units. Theseunits are usedto hold the nished
adhesivesin motion by meansof an anchor designmixer tted with forwarding transport
elemen whilst awaiting further processing. The jacketed bowls are heated/cooled from
an externally located heating/cooling system. The bowls are, for safey reasonsand to
minimise heat lossesprovided with heat insulation.
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Figure 24: Bowl Mixer Units HRZ - B 400

4.6.11 Coaxial Mixer HRZ-S 400 KO
A coaxialmixer is shavn in gure 25. The designis of a self-corained stand construction
with a hydraulically operated mixer head height adjustmen.

The slow rotating scraper mixing tool and the coaxial high speedrotating blade mixing
tool are independerily operated by two separateelectric motors.

The bowl cover is tted with a hydraulically operated height adjustmert thus allowing
the mixing operation to be carried out at various ele\ations with a closedbowl! cover.
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Figure 25: Coaxial Mixer HRZ-S 400KO

4.6.12 Mobile Mixing Bowl HRZ-M 500

Figure 26 shows a mobile mixing bowl with a total volume of 500liters. The gearunit is
‘tted with a stainlesssteelhousingto enablean easycleaning. The shaft sealingfor the
product spaceis a®ectedby tandem medanical seals. The mixing tool is a pitched paddle
stirrer with a variable speed cortrol. The insulated bowl jacket is heated with steam
provided by an external steamgenerator. A magneticvalve steamsupply is cortrolled by
a temperature regulator.

Processrelevant parametersare printed by a multi-p oint recorder.

4.6.13 Vacuum Central Mixing Unit with Homogeniser HRZV-S 600 HO

Figure 27 shavs a 600 | mixer, wherely the actual mixing unit is designedas a wall
mounted construction; a self-coriained °oor stand versionis also possible. The mixing
unit consistsof the following main componerts - stand, mixing bowl, homogeniserCIP-
device,vacuumunit and cortrol box.

The elewation of the bowl cover is cortrolled and adjusted by an electro-tydraulic system.
The bowl is of a triple jacket designwherely the inner jacket is electrically heated.
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Figure 26: Mobile Mixing Bowl HRZ-M 500

Figure 27: Vacuum-Mixing Unit with HomogeniseHHRZV-S 600 HO
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The rotor-stator systemenablesan e®ectiv emulsi cation and, furthermore, it assiststhe
cleansingprocessof the CIP-system. The cortrol box cortains the operational cortrol
equipmen as well asthe frequencytransformer and all the necessaryelectronic compo-
nerts. The programmablecortrol systemprovides an optimum °exibilit y for the mixing
of various products.

An ancdhor stirrer with °exible scraping and additional conveying elemerts is used as
stirring unit.

4.6.14 Vacuum Central Mixing Unit with Homogeniser HRZV-S 1000 HO

The 1000litre vacuum-cetral mixing unit, as shavn in Figure 28, is being usedmainly
for the production of di®erer cosmeticproducts, suc aslotions etc. It is tted, among
other things, with an electrically heatable double jacketed bowl, a vacuum unit, a CIP-
cleaningunit, a product thermometer with infrared data transmission,a product pump
and an inline-homogeniser.In addition it is tted with a rotor-stator-systeminside the
mixing bowl, and therefore the mixing unit can not be designedas a planetary mixing
unit. The mixing tool is a low speedandor mixer with additional conveyor elemets.

The designof the mixing unit is a selfcortained °oor standwith hydraulic level adjustmert
of the machine head. The bowl is tted with rollers.

Figure 28: Vacuum Certral Mixing Unit with HomogeniseHRZV-S 1000HO
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4.6.15 Vacuum-Coaxial Mixing Unit HRZV-S 1250 K O-ex

Figure 29 shavs a vacuummixing unit with a 1.250litres bowl capacity. The unit is used

Figure 29: Vacuum-CoaxialMixing Unit HRZV-S 1250KO-ex

in the production of cleaningagerns and is tted with a two motor coaxial drive, which
provides power for a low-speedandor mixer and a high-speeddissoher mixer.

Furthermore the unit is tted with a vacuum operation, a CIP-cleaning possibility, a
product pump and an inline homogenizer.

The freestandingsupport structure has an electro-tydraulic drive for an easyelewation
adjustmert of the mixer head. The bowl is tted with rollers and entry guides.

The completemixing unit is designedfor an Ex-Zoneoperation, wherely the bowl interior
is suitable for an Ex-ZoneO.
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4.6.16 Vacuum-/Pressure Magnetic Mixing Unit HRZVD-B 1300 MA-ex

The pre-mixing vesselfor the pharmaceutical industry, which can be viewed on 30, is

Figure 30: Vacuum-/PressureMagnetic Mixing Unit HRZVD-B 1300MA-ex

a single jacket 1.300 litres stainlesssteel bowl with a magnetic mixing unit, which is
installed ecceirically in the bowl bottom. Power is transmitted by a magnetic eld, thus
avoiding a shaft penetration, asis the casewith corvertional certral mixing units.

The mixing unit is designedfor vacuum as well asfor pressureoperation and can alsobe
operatedin an Ex-Zone.

The bowl cover of the magnetic stirring unit cortains a large lockable dosage®ap and
various nozzles.



