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Welcome to the 44th edition of Pump Action

In this edition we look at an application for a Sandpiper Air Operated Diaphragm
Pump on an aggressive chemical. We also have a feature on pumping diesel fuel
and the various issues that need to be taken into account when selecting pumps to
operate in this service.

The Pump Clinic article is titled 'Affinity Laws' and gives a brief outline of this quite
detailed subject. It discusses how the change in speed of a centrifugal pump affects
all areas of its performance and shows how to calculate these factors.

Case Study
Sandpiper and solid solutions keep aiding Accensi

Feature
Positive displacement pumps on diesel duty

Pump Clinic
Pump affinity laws
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FEATURE

Positive displacement pumps on
diesel duty

Sales Engineer Alex Calodoukas (NSW)

In pumping diesel fuel, we need to take into consid-
eration that it is a thin fluid with low lubricity. Now
water is also a thin fluid with low lubricity. And if die-
sel, transfer and feed duties were similar to water
duties, we could use centrifugal pumps as we do for
water. Diesel fluid would pump just as well as water
using a centrifugal. Diesel duties however, have cri-
teria that set them apart from typical water duties.

Let's look at generator duties to feed a day tank at a
particular flow rate. The flow rate required may be
quite low (20 I/min to 50 I/min) with a high head that
would vary from case to case. A constant flow rate
may also be required. For a centrifugal pump, to get
the flow rate spot on, you would need to re-design
your piping for each system so that the static head
and system resistance will give you the specific flow
that you need. That means every system needs to
be engineered individually. Why do that, when you
could use a positive displacement (PD) pump? Run
the PD pump at selected rpm and you will have the
perfect flow rate for every system, whatever the sys-
tem pressure. The Viking pump pictured is ideal for
that type of duty.

Let’'s have a look at another typical duty for diesel fuel
which is burner feed. When feeding the burners that
fire a steam boiler, high flows may be required. Not
only that, high pressures may also be required (could
be 20 Bar to 40 Bar). But that pressure won't stay
constant. As burners come off line, and then go back
on line, with the system still running, control valves
have to regulate the flow, and pressure spikes occur.
In some cases centrifugal pumps can be used, but it's
a lot easier to run a PD pump because they are pur-
pose-built for this type of duty.

Pictured are KRAL ‘triple screw’ pumps. They are
being used successfully on diesel fuels, at the pres-
sures mentioned. They are pictured in the horizontal
flanged configuration for a stand-alone pump. They
are also pictured in the vertical flanged configuration,

Viking pump

for skid mounting. This vertical configuration is excel-
lent for space-saving that lends itself well for skid de-
sign.

If you have an industrial feed or transfer duty for
pumping diesel fuel, contact Kelair Pumps, as we
have a range of industrial pumps well suited to this
application.

® For further product information visit www.kelairpumps.com.au
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Sandpiper and solid solutions
keep aiding Accensi

Sales Engineer Hem Prakash (QLD)

Accensi Pty Ltd is a leading national independent
contract chemical manufacturing company produc-
ing a wide range of formulation types for industry.
Typical products include timber preservatives, fun-
gicides, herbicides, insecticides, general agricul-
tural adjuvants and industrial chemicals.

The maintenance manager of Accensi, Dave Stritch
(pictured) has nearly 100 pumps on site to super-
vise maintenance and repair. They include centrifu-
gal, air-operated diaphragm, multistage, submersi-
ble, mag-drive and helical rotor.

Accensi had a recent application involving loading
and unloading of KOH solution. KOH is potassium
hydroxide sometimes called caustic potash. De-
pending on concentration and temperature, KOH
can be highly corrosive.

Dave had preliminary discussions with Hem
Prakash from Kelair's Brisbane office on various
pumping criteria and apart from compatible material
for KOH pumping, the following was established for
this application:

» Time available for loading and unloading KOH.

« Ease of operation.

« Ability to run dry when the operator is distracted
or unaware that the loading and unloading proc-
ess is complete so the pump might run dry.

« Less maintenance required e.g. changing seals,
bearings, o’rings etc.

- Simple set up without complicated seal flushing
arrangement or complicated electrics start/stop
and dry run protection.

Hem recommended a Sandpiper
S20B3P1PPASO000, which is a Polypropylene pump
with Santoprene elastomers. This addressed all
the criteria established earlier, for the following rea-
sons:

» The S20 has a maximum flow rate of 568 I/min
» Sandpiper’s flow and pressure can be regulated
simply by inlet air supply thus easy to operate.

» The pump can run dry without damage which is a
very useful feature especially when unloading,
and when it might be running dry and unknown to
the operator.

» Sandpipers require little maintenance since they
are seal-less and hence no complicated seal
flush arrangement required.

- Sandpipers can be easily set up with no compli-
cated electrics involved.

Finally, no expensive bypass or pressure relief
valves are required since discharge pressures
equal to, or greater than, air pressure stops the
pump without damage.

Dave Stritch says, “Kelair's Hem Prakash has been
our preferred pump sales engineer for more than a
decade with solutions that normally exceed all our
set criteria. And by adopting this recent solution
we have reduced our installation costs.”

® For further product information visit www.kelairpumps.com.au
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PUMP AFFINITY LAWS

There are occasions when you might want to permanently change the amount of liquid you are pumping, or
change the discharge head of a centrifugal pump. There are four ways you could do this:

e Regulate the discharge of the pump by using a valve or orifice.

e Change the speed of the pump by changing the motor or using a variable speed drive

e Change the diameter of the impeller.

e Purchase a new pump
Of the four methods the middle two are generally the most sensible ones. In the following paragraphs we'll
learn what happens when we change either the pump speed or impeller diameter, and as you would guess,
we will see what other characteristics of the pump are going to change along with these values.
To determine what is going to happen we begin by taking the new speed or impeller diameter and divide it by
the old speed or impeller diameter. Since changing either one will have approximately the same affect we will

refer to only the speed in this part of the discussion.

As an example:

NEW SPEED = A VALUE, or 1500 RPM = 0.5
OLD SPEED 3000 RPM

The capacity, or amount of fluid you're pumping, varies directly with this number.
e Example: 50 metres3 per hour x 0.5 = 25 Cubic metres per hour

The head varies by the square of the number.
e Example : 20 metre head x 0.25 ( 0.5” = 5 metre head

The Power required changes by the cube of the number.

o Example: A 9 kW motor was required to drive the pump at 1500 rpm. How much is required if you go
to 3000 rpm?

e We would get: 9 x 8 (2°) = 72 kW is now required.

o Likewise if a 12 kW motor was required at 3000 rpm and you decreased the speed to 1500 the new
kilowatts required would be: 12 x 0.125 (0.5°) = 1.5 kW required for the lower rpm.

The following relationships are not exact, but they give you an idea of how speed and impeller
diameter affects other pump functions.

The net positive suction head required by the pump (NPSHR) varies by the square of the number.

e Example: If the NPSHR at 1450rpm is 3m, what would be the NPSHR for the given pump if its speed
was increased to 2900rpm

e A3 metre NPSHR x 4 (2% = 12 metre NPSHR at 2900rpm

Information reproduced with permission of author, Bill McNally, the McNally Institute
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The amount of shaft run out (deflection) varies by the square of the number

e As an example you had 0.07 mm run out at 2900 rpm and you slowed that shaft down to 1450 rpm
the run out would decrease to 0.07 mm x 0.25 (0.5%) or 0.018 mm.

The amount of friction loss in the piping varies by approximately 90% of the square of the number. Friction
loss through fittings and accessories varies by almost the square of the number.

e As an example: If the system head loss was calculated or measured at 65 metres at 1450 rpm, the
loss at 2900 rpm would be: 65 metres x 4 (2 = 260 x 0.9 = 234 metres

The wear rate of the components varies by the cube also

e Example: At 1450 rpm the impeller material is wearing at the rate of 0.5 mm per month. At 2900 rpm
the rate would increase to: 0.5 x 8 (2°) or 4.0 mm per month. Likewise a decrease in speed would
decrease the wear rate eight times as much.

We started this discussion by stating that a change in impeller speed or a change in impeller diameter has
approximately the same effect. This is true only if you decrease the impeller diameter to a maximum of 10%
This is true because as you cut down the impeller diameter, the housing is not coming down in size
correspondingly so the affinity laws do not remain accurate below this 10% maximum number.

The affinity laws do however remain accurate for speed changes and this is important to remember when we
convert from gland packing to a balanced mechanical seal. We sometimes experience an increase in motor
speed rather than a drop in amperage during these conversions and the affinity laws will help you to predict
the final outcome of the change.

Information reproduced with permission of author, Bill McNally, the McNally Institute
Pump Clinic 18 25/09/07 Page 2 of 2



	PC18  07.pdf
	PUMP 
	PUMP CLINIC 18



<<

  /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



