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1. Considerations in Centrifuge Selection

The selection of a filtering centrifuge is not only governed by product
parameters such as particle size distribution, particle shape, porosity,
hardness, solids concentration and density, but also by process and
operational parameters such as containment requirements, area
classification, washing requirements, vessel size, batch cycle times,
automation strategy and economics. To compare, we will follow a
systematic approach as shown in Figure 1. First the chemical process has
to be considered. Then the properties of the product and finally the special
features of the centrifuge under consideration (filter area, speed etc.) all
play an important role in determining throughput and dewatering results.

1. Process
-crystallization, precipitation
-containment, capacity
-manually or automatic
operation

-economic requirements
-vessel size, batch cycles
-temperature, pH, corrosive
elements, impurities

2. Product Properties

3. Machine Design
-particle size, shape, g

-vertical or horizontal

25?32‘;&']%;”&1“0“ -size, filtration area
densities ! -g-Forces, speed

bilit it -materials of construction
-cr::):tznee?allé Y, porosity -auxillary equipment

-costs of ownership
-type of solvent
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Figure 1: Systematic Approach in Centrifuge Selection
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2. Types of Centrifuges

SEDIMENTATION CENTRIFUGE

DECANTER. For continuous, high volume applications where cake
washing and very low residual moisture are not required, the Decanter can
be considered. This is a solid bowl (non-perforated) type of centrifuge that
does not use a filter cloth. The basic principle is to subject a two-phase
fluid to a centrifugal force thereby separating the phases due to the
difference in their densities via sedimentation; the heavy phase (solids)
settles out from the lighter phase (liquid) and concentrates along the wall
of the bowl. The liquid phase is clarified on top of the cake and flows out
one end of the Decanter while the cake is moved along the length of the
bowl via a screw and out the other end. Decanters can handle a wide
range of products of different particle sizes, shapes, hardness, and
porosity. Gravities generated by industrial models approach 3000 x G.
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Cross Section of a Decanter

FILTERING CENTRIFUGES

All the other types of centrifuges are known as Filtering Centrifuges
because they use a perforated bowl and a filter cloth to retain the cake and
allow the liquid to pass through. The following describes the different types
of Filtering Centrifuges and how they might be used.
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VERTICAL BASKET. For easy-to-filter products where containment and
manual operation are not an issue, the Vertical Top Discharge centrifuge
can be used. The cake discharge is performed manually by hand or with a
removable rim using a crane from the top of the centrifuge.

Vertical Top Discharge Centrifuge Vertical Bottom Discharge Peeler

If solvents or toxic slurries have to be processed and the centrifuge cannot
be discharged manually due to safety requirements, the Vertical Bottom
Discharge Peeler centrifuge with an automatic cake discharge can be
used. A peeler knife, which moves in both radial and vertical directions,
removes the cake. Limitations of typical vertical centrifuges are wash
efficiency and accessibility to the product contact area.

Special cGMP vertical baskets are available that provide total accessibility
and cleanability by using a hinged filtrate housing, highly polished
surfaces, and a fully automatic Clean-In-Place (C.I.P.) system.

cGMP Vertical Basket Centrifuge
with hinged filtrate housing
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HORIZONTAL PEELER. For easy to medium filtering products, better

wash efficiency and higher cGMP requirements, the Horizontal Peeler can

be used. Horizontal Peelers have the advantage of high capacity while

being fully automatic and totally-enclosed so they can be used where

higher containment is required. The entire product-contact area can be

accessi bl e -therwdaliltdhr ©@lugedhn Room i nstall ati o

Horizontal Peeler in Closed and Open Positions

They are generally provided in either a chemical or pharmaceutical design
depending on the method of discharge and cleanability. The chemical
design can use a screw to discharge the cake if cleanability is not a high
priority. The pharma design utilizes a discharge chute and a fully-
integrated C.I.P. system. A possible limitation of peelers is the presence of
the residual heel and its removal.

Chemical Design Pharma Design
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INVERTING FILTER: For the most difficult filtering materials, the Inverting
Filter Centrifuge should be considered. The Inverting Filter does not leave
a residual heel, as peelers do, allowing you to perform a Thin Cake
Operation that may be required for the most difficult filtering products. In
addition, the Inverting Filter can be fitted with the unique Pressure-Added
Centrifugation System (PAC) which allows the use of gas pressure as an
additional driving force to dry the cake inside the centrifuge beyond what
spinning alone can do. This can increase production by shortening the
overall cycle time. It also can reduce the load in a downstream dryer or
eliminate the need for one completely, thereby saving on both capital and
operational costs.

1300 mm diameter Inverting Filter Centrifuge in the open position

Air or Nitrogen
(Ambient or Heated) Pressure-Added
Centrifugation System

(PAC)

Rotating Feedpipe
Inflatable Bowl Seal
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3. Selection By Process Application

The table below shows the five basic types of centrifuges. They include the

Decanter, the Top-Discharge Vertical Basket, the Bottom-Discharge
Vertical Peeler, the Horizontal Peeler in both cGMP Pharma design and
Chemical design, and the Inverting Filter Centrifuge with the Pressure-

Added Centrifugation (PAC) System. Each has its advantages according to
the particular application. The table below gives a quick guide to the choice

of centrifuge appropriate to a process.

PROCESS

DECANTER

Gravities
Up to 3000 x G

VERTICAL
BASKET TOP
DISCHARGE

Diameters
200-1600 mm

VERTICAL
BOTTOM
DISCHARGE
PEELER

Diameters
630-1800 mm

HORIZONTAL
PEELER

Diameters
250-1800 mm

INVERTING
FILTER
With PAC

Diameters
300-1300 mm

-Continuous operation
-High volume capacity
-No washing

-Easy-to-filter materials
-Low containment
-Manual operation

-cGMP capability
-Automatic discharge
-High capacity

-Easy-Medium filtering
-Heel removal

-Medium containment
-More efficient wash

-Difficult filtering
-Higher g-forces
-No residual heel
-High containment

Figure 2: Selection of a Centrifuge by Application
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