








6.0 Pump Specification Options

Dependent upon application, various pump specification options are available on the ranges of SSP
rotary lobe pumps as follows:

6.1 Mechanical Seals

Due to the tendency for media containing sugar particulates to harden when in contact with the
atmosphere, the standard mechanical seal specification is a single flushed mechanical seal with hard
faced tungsten carbide seal faces and FPM elastomers.

The presence of a flush media will act as a barrier
between the pumped media and atmosphere
(acting as an interface film between the seal
faces). This will inhibit drying out and hardening
of the media, so avoiding seal face stiction (seal
faces gluing together).

The flush should be a warm compatible fluid e.g.
water at a pressure of 0.5 bar max.

Using a flushed mechanical seal will increase
overall seal life and enable pumps to run dry
without pumphead component damage.
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6.2 Heating Jackets and Saddles

SSP Series S pumps have the option of being fitted with jackets to the rotorcase cover and/or saddles
to the rotorcase. These are used for heating the pumphead so as to maintain the pumped media
viscosity and reduce risk of any crystallisation / solidification.

The maximum pressure and temperature of the heating fluid is 3.5 bar and 150°C respectively.

Heating jackets and saddles should be in operation approximately 15 minutes prior to pump start-up
and remain in operation 15 minutes after pump shut down.

Saddle

Jacket

Connections for steam
or hot fluid
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6.3 Wear Plates

Due to the abrasive nature of massecuite and magma in particular, a degree of component wear will
take place over time, principally to the rotorcase and rotorcase cover. Pump rotational speed plays a
key role in determining the rate of component wear, where put simply the faster the speed, the greater
the rate of wear. This factor must be taken into account at the time of pump selection, by applying a
maximum speed limit dependent upon the pumped media. Assuming correct pump selection,
rotational speed relating to pumped media, the rate of wear should be extremely low.

However, to increase abrasion resistance, SSP Series D and G pumps have the option of being fitted
with replaceable wear plates. These are manufactured from hardened steel and can be replaced in
situ with minimal pump dismantling.

Wear Plate to be fitted to
back of rotorcase bore

For all Series D pumps wear plates can be fitted to rotorcase only. For all Series G pumps wear plates
can be fitted to rotorcase and for G9 pump models wear plates can also be fitted to rotorcase cover.
Additionally rotorcase covers are hardened as standard on all Series D and G pumps.

If there is any doubt over the pumped media being handled at the time of pump selection, it is
recommended that wear plates are supplied on all massecuite, magma and molasses applications.
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6.4 Bi-lobe Rotors

On applications where the preservation of sugar crystals is highly desired, Series S and D pumps can
be fitted with stainless steel bi-lobe rotors in place of the standard tri-lobe rotors to further minimise
any potential crystal damage due to crushing. Bi-lobe rotors are typically able to handle solids of a
size 1.5 times that of the tri-lobe equivalent.

The majority of the small amount of crystal damage which does occur will take place either in the rotor
mesh (the clearance between the two rotors) or the radial clearance. With a tri-lobe form, the rotors
will come into mesh three times per pump revolution, whereas bi-lobe rotors only come into mesh
twice per revolution.

The extent and degree of crystal damage in the pump will be dependent upon the actual size and
volume of the crystals in suspension. Should the crystal be significantly larger than the clearances, it
will not be able to pass between the clearances, thus little or no crush damage will occur to either
crystal or pumphead component. Should the crystal be significantly smaller than the clearances, it will
pass between the clearances suffering little or no crush damage. Only when the crystal is
approximately the same size as the clearances will there be moderate damage to either pumped
media or pumphead component (dependent upon hardness of pumped media compared to
component material).

Fitting pumps with bi-lobe rotors should be considered on applications where the pumped media has
a high crystalline solids content i.e. massecuite and magma.

Stainless Steel Bi-lobe Rotor
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7.0

The SSP Advantage

SSP Rotary Lobe Pumps offers significant advantages over other pump technologies as follows:

Volumetric efficiency

SSP rotary lobe pumps have a high volumetric efficiency typically in excess of 95% on
applications where the product viscosity within the pump is 250 cP or greater. With most pump
technologies as product viscosity increases, the volumetric efficiency decreases. However this
is not the case with rotary lobe pumps, as efficiency increases with increasing viscosity, up to
around 500 cP, thereafter efficiency remains constant at around 98%. As many sugar
applications are related to media with a high viscosity, this means that to counter the loss of
efficiency, competitors offering alternative technologies either have to increase their operating
speed (if possible), which in turn increases pump wear rate, or more usually select larger
pump units. The selection of a larger pump unit increases cost itself and also means more
space required, plus an increase in absorbed power requirement, which results in larger more
expensive drives and higher energy costs.

Solids handling
The main factors contributing to rotary lobe pumps being able to handle solids are:

0 Cauvity size within pump head.
Rotor rotation produces a series of distinct cavities, which act to carry media from
suction to discharge. The SSP rotary lobe pump design and principle of operation
means the nature of these cavities are such that their size is constant throughout each
rotor revolution and do not compress the product.

o No rotor to rotor, or rotor to rotorcase / cover contact.
See section 6.4 Bi-lobe Rotors.

0 Pump port geometry (size)
Design of inlet port optimised to allow direct entry of media into rotorcase without
sudden restriction, which would otherwise contribute to adverse pump hydraulic
operation, leading to increased noise, possible NPSH/cavitation problems.

No contact between rotating elements
Benefits include:

0 Reduced crystal damage, thus optimising pumped media quality and therefore value.

0 Reduced media wetted component wear (rotors, rotorcase, rotorcase cover).

0 Reduced power consumption due to low friction/break out torque.
Dry running capability
As there is no contact between rotating elements, the possibility of heat build up due to friction,
which would otherwise lead to rapid component failure, is avoided. Provided the option of a

flushed seal is selected, to ensure seal face/seat lubrication, the pump is able to run dry
indefinitely. This in turn gives the advantage of increased process flexibility.
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Slow start-up speed capability
Benefits include:

o0 Ability to overcome pumped media yield stress in long pipe runs, thus providing greater
system design flexibility.

0 Ability to handle high viscosity media, where there would otherwise be a significant risk
of drive train overload, resulting in damage to pump shafts, bearings, drive/motor
gearbox, and/or flexible coupling.

Operating pressures up to 20 bar (range dependent)

Ability to handle high viscosity media over long pipe runs, thus providing greater system
design flexibility and being able to use one pump technology (supplier) over a wide range of
different media/applications, meaning a potential reduction in key supplier numbers and
spares inventory.

Operating flow rates up to 400 m3h
Benefits include:

0 Increased process flexibility.

o0 Optimised pump/speed selection, when considering pumped media integrity versus
pump component wear.

0 Wide range of flow rate options from a single pump technology, meaning a potential
reduction in key supplier numbers, leading to increased purchasing strength.

Compact size
Benefits include:

0 Optimisation of available space, providing potential for reduced costs.
o0 Easy maintenance through easy access.

Ease of servicing
SSP rotary lobe pumps are designed to be maintenance friendly by trained personnel.

Low overall cost of ownership

The combination of all the above provides a pump solution with low overall cost of ownership,
relative to other competing pump technologies.
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7.1 Other Technologies

There are several pump technologies which could compete with SSP rotary lobe pumps in this
industry, notably Gear Pumps, Sliding Vane Pumps and Progressing Cavity Pumps.

7.1.1 Gear Pumps
There are two main types of gear pump; internal gear and external gear. A comparison made
between SSP rotary lobe pumps and gear pumps is as follows:

In a gear pump (internal or external), there is no external synchronisation, i.e. one gear
drives the other gear. This means both gears are in constant contact with each other. A
lubricant is required to ensure there is no excessive heat generation due to the constant
contact. The lubricant is always the pumped media, which means gear pumps cannot run
dry, thus reducing process flexibility. Likewise pumped media with poor lubrication
properties also leads to overheating and wear problems. Both problems will lead to the
rapid destruction of gears which will in turn damage the pump head, leading to pump
breakdown, with associated pump rebuild/replacement costs.

Gear® Rotary Lobe ©

Due to gear contact, component clearances within the pumphead are either very small or
non-existent. When the pumped media contains abrasive solids, such as magma,
massecuite and molasses, depending upon the relative hardness of the pumphead
component to media solid, there will be abrasion. This abrasion will apply to both
pumphead components, leading to performance loss resulting in increased
maintenance/replacement cost, and to the pumped media with damage to the sugar
crystals, so reducing product yield and quality. The rates of abrasive wear and product
damage, due to the much smaller clearances, will be much higher than in a rotary lobe
pump.

Gear® Rotary Lobe ©

Due to gear contact, the pump may absorb more power during operation, to overcome the
resultant frictional force. Any increase in absorbed power will lead to increased energy
usage and therefore cost.

Gear® Rotary Lobe ©

Gear pumps typically have lower initial unit cost.
Gear ©® Rotary Lobe ®

7.1.2 Sliding Vane Pumps
A sliding vane pump consists of a slotted rotor or impeller supported within a cycloidal cam or
liner, which in turn is mounted within a housing. Two cover plates then seal the housing from
each side. The rotor is located close to the wall of the cam so a crescent-shaped cavity is
formed. As the rotor/impeller rotates and fluid enters the pump, vanes located within the slots
are pushed sequentially onto the walls of the liner, by a combination of centrifugal force,
hydraulic pressure and push rods located in the slot behind the vane. This creates a distinct
suction/discharge region within the pump head.

As the pump continues to rotate, the housing and cam force fluid via holes in the cam into the
pumping chamber, which then occupies the space created by the movement of vanes, rotor,
cam relative to liner and cover plates. As the rotor continues around, the vanes sweep the fluid
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to the opposite side of the crescent where it is squeezed through discharge holes of the cam
as the vane approaches the point of the crescent. The fluid then exits the discharge port.

A comparison made between SSP rotary lobe pumps and sliding vane pumps is as follows:

Abrasive media will cause abrasion to the vanes and liner, resulting in higher maintenance
requirements and increased life cycle costs.
Sliding Vane ® Rotary Lobe ©

The principle of operation means that vanes are in sequential constant contact with the
liner. Dry running over an extended period of time is therefore not possible as the vanes
need lubrication. High friction area between vane and liner will result in wear. Frictional
force resulting from constant contact will need to be overcome, leading to increase in
absorbed power requirement, therefore energy cost.

Sliding Vane ® Rotary Lobe ©

Vanes are self compensating for wear due to the action of the push rod behind the vane.
Should vane wear beyond the rotor groove, it will become lodged between the rotor and
liner, leading to pump failure.

Sliding Vane ® Rotary Lobe ©

Minimum rotational speed is required to provide enough centrifugal force to extend vanes
to liner. This means ‘slow speed start’ operation is not possible, sometimes being required
particularly on high viscosity applications (magma, massecuite, molasses), to overcome
product yield stress and allow product movement. To overcome this, product would need
either agitation/force feeding into the pump, or preheating or a combination of both, thus
requiring additional investment in equipment or increased operating costs.

Sliding Vane ® Rotary Lobe ©

Potential of vane to ‘stick’ inside rotor on high viscosity applications.
Sliding Vane ® Rotary Lobe ©

Sliding Vane pumps are uni-directional, thereby loss of process/system flexibility.
Sliding Vane ® Rotary Lobe ©

Sliding Vane pumps typically have lower initial unit cost.
Sliding Vane ©® Rotary Lobe ®

Sliding Vane pumps only have one shaft seal, compared to two on a rotary lobe pump.
Sliding Vane ©® Rotary Lobe ®

Self adjusting vanes keep volumetric efficiency approximately constant, even when wear
has taken place.
Sliding Vane © Rotary Lobe ®

Limited product ‘slip’ within the sliding vane pumphead, due to operation principle, provides
a better solution on clean low viscosity applications.
Sliding Vane ©® Rotary Lobe ®
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7.1.3 Progressing Cavity Pumps
A progressing cavity pump essentially consists of a single helix metal rotor which rotates within
a double helix elastomeric stator of twice the pitch length of the rotor. The circular cross
section rotor creates a continuously forming cavity as it rotates. The cavity progresses from
suction to discharge, advancing in front of a continuously forming sealing line, within which the
pumped media is transferred. The metal rotor is connected via a drive shaft assembly to a
geared electric motor. A primary seal is located on the drive shaft assembly, at the suction end
of the pump, to prevent media leakage.

A progressing cavity pump is sometimes mistakenly called a screw or eccentric screw pump.
A comparison made between SSP rotary lobe pumps and progressing cavity pumps is as
follows:

e Due to the rotor being in constant rubbing contact with the stator, component clearances
within the pumphead are non-existent. When the pumped media contains abrasive solids,
such as magma, massecuite and molasses, depending upon the relative hardness of the
pumphead component to media solid, there will be abrasion and excessive wear due to
both axial and rotational movement. This will result in performance loss and increased
maintenance/replacement cost. The rate of abrasive wear, due to zero clearances, will be
much higher than in a rotary lobe pump.

Progressing Cavity ® Rotary Lobe ©

e Progressing Cavity pumps have no dry running capability. If a progressing cavity pump is
allowed to run dry there will be severe pump component damage and probable
contamination of pumped media. A rotary lobe pump fitted with flushed mechanical seals
has continuous dry running capability without damage to pumphead components.
Progressing Cavity ® Rotary Lobe ©

Rotary Lobe Pump with flushed mechanical seals
enables continuous dry running capability without
damage to pumphead components.

Progressing Cavity pump not suited for dry running.
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For increased pressures, a large increase in physical size is necessary for progressing
cavity pumps due to additional stages required. This will also lead to large increase in
power required to overcome the increased friction from additional stage(s).
Progressing Cavity ® Rotary Lobe ©

Rotary Lobe Pump
e Up to 20 bar capability from the
same pump size.
e Power increase only required to
overcome pressure.

1 bar or

E—E
1 bar
- E—E
20 bar

Progressing Cavity Pump
e Largeincrease in physical size resulting from additional stages.
e Largeincrease in power to overcome increased friction from additional stages required.

Progressing Cavity pumps are uni-directional, thereby loss of process/system flexibility.
Progressing Cavity ® Rotary Lobe ©

Progressing Cavity pumps typically have lower initial unit cost.
Progressing Cavity © Rotary Lobe ®

Progressing Cavity pumps only have one shaft seal, compared to two on a rotary lobe

pump.
Progressing Cavity © Rotary Lobe ®

Progressing Cavity pumps with zero clearances have better suction lift capability.
Progressing Cavity © Rotary Lobe ®
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Due to its compact design the rotary lobe pump occupies considerably less floor space

than progressing cavity pumps, thereby providing potential for reduced costs.

Progressing Cavity ®

Rotary Lobe ©

Planning the space

Saving the space

[}
) uv

Major savings in time and manpower to change major

pumping components resulting in reduced lifetime costs
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A summary comparison of Rotary Lobe, Progressing Cavity and Gear pump technologies strengths
and weaknesses is given in the table below:
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Pump Technology i
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S i &
Strength
Ability to pump abrasive media v v
Compact size v v
Easy maintenance v
Easy re-start v

Low capital investment v v
Low energy consumption

Low shear pumping

Reduced lifecycle cost (versus others compared)
Reduced lifecycle cost (versus Progessing Cavity)
Single seal required v v

AN NI NN

Weakness
Ability to pump abrasive media v
Capital cost v
Dry running capability

High spares cost

Large size (versus others compared)
Material compatibility

Pulsation v
Pumped media contamination
Two seals required v
Whole life cost v v

AN NI NN

<
<

Bold typeface shows attributes that are considered relevent in this industry.
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8.0 Pump Selection and Application Summary

This section gives information as to pump selection for different pumped media found in the Sugar
Industry.

It should be noted that the information given in this section is for guidance purposes only -

actual pump selection should be verified by our Technical Support after the provision of full
pumped media and duty details.
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Viscosity applicable in pump
low =< 50 cP

med = 50 - 1000 cP

high = > 1000 cP

Sugar Applications Summary

Pump Speed
low =< 100 rpm
med =100 - 350 rpm

high = > 350 - max rpm pump speed (system conditions permitting i.e. NPSHa etc)

Pumped Media Viscous Viscosity Speed Pump Series Sealing Elastomer Compatibility
Behaviour Type NBR EPDM FPM PTFE
CARBONATATION SLURRY Newtonian med med D, G Single Flush X X X
GLUCOSE Newtonian high med S Single Flush X X X
GOLDEN SYRUP Newtonian high med S Single Flush X X X
HIGH GREEN SYRUP Newtonian high med S,D,G Single Flush X X X
LOW GREEN SYRUP Newtonian med med S,D, G Single Flush X X X
MAGMA Pseudoplastic high low D, G Single Flush X X X
MASSECUITE Pseudoplastic high low D, G Single Flush X X X
MOLASSES Newtonian high med D, G Single Flush X X X
SUGAR PULP - BEET Pseudoplastic high low D, G Single Flush X X X
SUGAR PULP - CANE Pseudoplastic high low D, G Single Flush X X X
SUGAR SYRUP Newtonian med med S Single Flush X X X
THICK JUICE Newtonian med med S,D,G Single Flush X X X
TREACLE Newtonian high med S Single Flush X X X
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