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PumpAction.........

Welcome to the 31st edition of Pump Action.

This issue brings you a story about how ‘outside the square’ thinking helped solve a pumping
problem in a wastewater pit. We also revisit a story published some time ago demonstrating
that while pumps are taken for granted in many instances, they do keep ‘surfacing’ from time
to time.

Pump Clinic this month focuses on the decision of where to use a positive displacement pump
and where a centrifugal pump may be more suitable.

Further to Kelair's announcement of being the sole distributor for Viking pumps and parts in
Australia, the transfer of all the Australian Viking stock is now complete. This will be supple-
mented on an ongoing basis, with weekly stock orders to minimise any potential stock-out.
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CASE STUDY

Kelair aboard Collins Subs

Sales Engineer Alan Bethell

The Australian Submarine Corporation (ASC)
imposed strict specification parameters on Kelair
to supply pumps for six Collins-Class submarines
being build in Osborne, South Australia.

Kelair was required to supply fuel oil transfer
pumps that complied with exacting weight, noise,
vibration and hydraulic pulsation restrictions for
76 metre-long, 2400 tonne submarines.

For the task, Kelair supplied six Bornemann Dou-
ble Screw W4.1ZK-36 pumps which will operate
with minimal pulsation or turbulence. Each sub,
the last of which will enter service with the Royal
Australian Navy at the end of 1999, has one
Bornemann.

“Bornemanns have a proven record for use in submarines in a number of navies around the world,
and were selected as being the most suited to the requirements of our new submarines,” said the
Sub-contracts Manager, ASC.

A further two pumps have recently been acquired (July 2006) to add to those currently operating.

® For further Bornemann product information visit our website www.kelairpumps.com.au
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CASE STUDY

Kelair’s Corro cantilever pumps

Sales Engineer Alex Calodoukas

As discussed in a recent newsletter (Issue 29), vertical
sump pumps are still widely used throughout many in-
dustries. When pumping wastewater from a pit there are
several options you may use, including verticals, and
also self-priming pumps, centrifugals with foot valves, air-
operated diaphragm pumps, and submersible pumps.

Typically Kelair's customers rule out some of those op-
tions in preference for a best-fit option that's the most
cost-effective, and in this particular application there
were several considerations:

«Compressed air was not available, so diaphragm
pumps were ruled out.

It would be an unattended pump, operated automati-
cally by high and low level sensors, ruling out the self-
priming centrifugal pump due to the possibility of evapo-
ration when faced with a lengthy, hot summer. This type
of pump always needs at least some water (process
fluid) within the casing to assist with creating a vacuum
(by creating a seal around the impeller) when the pump
is turned on.

«There was a possibility of solids entering the pit, such
as small sticks or even pieces of waste plastic bags, rul-
ing out the centrifugal pump with foot valve option. Once
the foot valve jams in the open position, the pump will
lose its prime. It will not pump water again until someone
physically attends the pump to clear the valve.

«A submersible pump may have been an option, but the
customer had a preference for the vertical sump pump.

Issue 29 also discussed the vertical column pump with
support bearings along the length of the vertical shaft
(joins the pump wet-end in the pit, to the motor mounted
above the pit). This type of pump would not suit due to
the presence of salts in the fluid. Salts crystallise on the
surface where the salt water has evaporated and are

abrasive. Vertical column pumps require lubrication of
the column support bearings and that is typically done

by the process fluid. It would not be long before the
abrasive, crystallised salts wore away the pump’s col-
umn bearings.

For Kelair's customer, the best option was to go with a
cantilever pump. The design has a one-only, sealed-
for-life, robust bearing sitting above the pump’s mount-
ing plate, out of reach of the process fluid.

The cantilever pump is a sealless design, and in this
case was made from synthetic, thermosetting, corrosion
and wear-resistant materials. The pumps are capable
of dry-running indefinitely and require minimum mainte-
nance and inspection, handling temperatures between
-200°C to +120°C. They will outperform and outlast
many, if not all, competitors supplying lined or unlined
pumps made from engineering plastics (eg PVC, PVDF,
PTFE, etc).

® For further product information visit our website www.kelairpumps.com.au
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PUMP CLINIC 5

CENTRIFUGAL OR POSITIVE DISPLACEMENT
Which pump to choose?

Firstly, let us take a look at the two classifications in question and define both classes discussing
the merits of individual types of pumps in each class.

1. Rotodynamic (which the main sub-classification is centrifugal)

2. Positive displacement

Rotodynamic

Rotodynamic pumps are rotary machines in which energy is continuously imparted to the pumped
liquid by a rotating impeller, propeller or rotor.

Self-Priming
Non-Self Priming
Radkel Flow Single Suction
Mixed Flow Double Suction Single Stage Open impeller
Muitista Semi-Open Impeller
[~ Centrifugal %* Closed Impefier
Single Stage Open impeller
Axdal Flow Single Suction Multistage Closed Impeller
Rotodynamic | Peripheral _E Single Stage
Muitistage
Jet (Ejector Boosted)
L Special __l: Gas LIift

Electromagnetic

For this discussion we will not consider the special category as they are rarely used and only
under very specific conditions.

Before going on to review centrifugal pumps which account for probably well over 95% of
Rotodynamic applications, when do we use a peripheral pump (sometimes called side-channel or
regenerative turbine pumps)? They are most definitely not suited to handling solids because for
efficient operation, they depend on close clearances between their impellers and guide plates
which also limits their viscosity-handling capabilities to under 20mm2/sec.

However, they are ideal for low capacities limited to 10 I/sec at quite high heads up to 310 metres
through multi-staging, plus they have a built-in self-priming capability. Finally, many peripheral
flow pumps have the ability to handle quantities of vapour mixed with liquid for substantial periods.

Back to what we would all consider true centrifugal pumps, we can, for the purpose of this
discussion, consider the following classes:

1. Closed impeller

2. Open Impellers
3. Slurry pumps

Pump Clinic 5 Centrifugal or Positive Displacement 04/05/06 Page 1 of 3



Ph: 1300 789 466 Fax: 02 9678 9455 Email: kelair@kelairpumps.com.au  www.kelairpumps.com.au

’ Kelair Pumps Australia Pty Ltd ~ ABN 28 001 308 381 215 Walters Road Arndell Park NSW 2148
\‘ QLD Fax: 07 3808 8758 VIC Fax: 03 9569 7866 TAS Fax: 03 63319102 WA Fax: 08 9248 2255

PUMPS STEAM TURBINES BUILDING & FIRE WASTEWATER SERVICE
KelairPumps

In considering these classes we must look at how they handle solids and viscous liquids. Closed
impeller pumps below 80mm for example, should not be used for liquids of viscosity greater than,
say, 50mmz2/sec because the viscous nature of the liquid creates too many internal losses to
operate efficiently, and likewise ‘lightly muddy’ water is about the worst solids they can handle.
However, the larger the centrifugal pump, the higher the viscosity it can efficiently pump, such that
at over 150mm for example, it can handle up to 800mm2/sec.

Open impellers can handle solids up to 5% provided that the individual solids can fit through the
impeller passage-ways and remembering that high velocities within a centrifugal pump encourage
high abrasive wear, if that is a characteristic of the solids. In these cases, a positive displacement
pump with its lower internal speeds could be a more economic option as appropriate materials
must be selected to accommodate the wear and this can be expensive.

For serious solid volumes, firstly these can be handled in sewage style pumps with single and two-
vane impellers that have passages able to pass solids the size of the suction connection,
generally beginning at 80mm.

Then we come to true slurry centrifugal pumps which can handle high volume solids, say to 50-
60% generally at under 100 metres heads. These are built with large clearances with internal
adjustment for wear, plus wear plates and components which are readily replaceable, including
rubber-lined parts.

Positive Displacement

Positive displacement pumps are rotary or reciprocating machines in which energy is periodically
added by application of force to movable boundaries of enclosed fluid containing volumes,
resulting in a direct increase in pressure.

Single Acting Simplex
Duplex
Pislon Triplex
Plunger Muttiplex
|_ Diaphragm Double Acting
[ Reciprocating ] Simplex
Machanical Diaphragm Duplex
_ Controlled Volume Piston/Plunger Triplex
Hydrauticafly Actuated Diaphragm Muttiplex
Positive Displacement v
g ‘ane
[ Single Rotor Piston
Flexible Member
— Rotary =] Screw *
Gear
~= Muittiple Rotor Lobe
Circumferential Piston
Screw

* = Helical rotor pumps

All positive displacement pumps can handle viscous liquids generally to very high viscosities and
most are capable of handling substantial solids with the exception of vane, gear, multiple-screw
and some forms of lobe pumps. For clean liquids of low viscosity, again many positive-
displacement pumps can handle these liquids. However, many rotary types do not do it
economically because of slippage of thin liquids (low viscosities) through their clearances i.e. gear,
lobe and multiple-screw pumps.
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For positive displacement pumps it should be remembered that in sizes up to say 50mm
discharge, the capital costs generally are similar to centrifugal pumps.

However, after that, the positive displacement pump rapidly increases in cost, such that a 150mm
discharge-type pump can cost many times that of a standard centrifugal water pump.

Conclusion
The above supports, in general, the basic conclusion that:

1. Centrifugal pumps are for low viscous clean fluids

2. Positive displacement pumps are for slurries and viscous liquids

However, there are some important instances which do not follow these basic conclusions:
a) Slurry applications, e.g. 80mm discharge and above and generally below 100m head
should be centrifugal.

b) For clean liquid duties below 3 I/sec and above, 180 metres total head positive
displacement pumps should be considered.

¢) For viscous liquid applications with up to 800mmz/sec viscosity and capacities above 70
I/'sec a centrifugal pump should be considered.

d) Generally, raw sewage applications should use centrifugal pumps

e) All applications below 0.5 I/sec should be positive displacement pumps
To conclude, every pump application should be individually considered as to the type of pump
most suitable.

If in doubt, consult your pump supplier.

Pump Clinic 5 Centrifugal or Positive Displacement 04/05/06 Page 3 of 3




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





