Technical Profile

ZeroLoss™
Composite Containment Shell

The elimination of induced eddy current losses gives the
ZeroLoss™ containment shell its name. Heat dissipation can
be an issue with magnetic drive pumps and the composite

ZeroLoss™ shell provides a step change to this
problem by eliminating inductive heating.

This significantly increases the margin-to-flash safety
factor and is particularly important when pumping
volatile and heat sensitive liquids.

Tests by HMD Kontro have shown that a 20% drop in
power consumption is possible, leading to major
operational cost savings. In many cases this allows the
size of the coupling and motor to be reduced and
precautionary soft start or variable speed drive solutions
can be avoided, giving rise to significant capital cost
reduction and efficiency savings. Additionally, smaller
base plates can be specified, with reduced footprint and
consequent space savings. The larger the pump the
greater the benefit.

Five times lighter than steel but as strong, the ZeroLoss™
shell is engineered from a composite material of poly-
ether-ether-ketone (PEEK) and carbon fibres. In

addition to its higher specific strength, the material

is tough and durable.

Key Design Features

e High electrical resistivity ( = zero losses)
¢ High strength

e Inert to a wide range of chemicals

Excellent fatigue properties

e Does not suffer from brittleness at sub-zero temperatures
e Thermal shock resistant

e Tough, ductile and impact resistant

e Similar form factors to existing metallic shells
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Applicable to Pump Ranges
(limited for operation up to 250°F)

GSA/GSI GSP GSPV
Frames 1 & 2 Frames 1,2 & 3 Frames 1 & 2
GSPVS GSPLF LMV-801S
Frames 1 & 2 Frame 2

Benefits of ZeroLoss™

e Robust qualities allow more time for operator
intervention during system upsets (partial flow,
cavitation, blockages, gas entrainment)

e Improved handling of liquefied gases and heat
sensitive liquids

* Energy efficiency reduces electricity running costs

e Environmentally friendly

¢ Potentially smaller base plates allow a reduced
footprint and space savings

e Can be retrofitted to the pump ranges shown above



Retrofitable

Retrofit kits of the ZeroLoss™ containment shell and its associated magnetic coupling
can be supplied for a variety of pump configurations. Retrofitting the ZeroLoss™ shell
can be carried out for a range of reasons from improving system robustness through to
energy saving, and HMD is happy to advise on the applicability and benefits available.

Design and Test

The ductile properties of the ZeroLoss™ containment shell help absorb shock and vibration. During the product development
process these attributes were demonstrated by putting the shell through exhaustive analysis and testing.

Design Process
e Quadratic Failure Criteria Calculations, full structural analysis by Finite Element Analysis using ‘classical’ laminate theory

Non Destructive Examination
® Proof tested to 1044 psi / 72 bar (80% above operating pressure)
¢ Helium leak tested (580 psi / 40 bar)

Expansion Testing (580 psi / 40 bar)
¢ Actual expansion due to internal pressure measured to
verify theoretical expansion model

Burst Pressure Testing
e Greater than 1378 psi / 95 bar Burst Pressure
® ATEX Testing: in accordance with EN 13463-1:2001 Section 7




Containment Shell Performance

The ZeroLoss™ containment shell itself is an engineered composite material and the nature of construction of the ZeroLoss™ shell
eliminates the eddy current losses found in the traditional metal containment shell construction, improving efficiency and reducing heat.

The unwanted side effect of using a metallic containment shell is induction heating of the shell. In contrast these induction losses
are zero in a PEEK composite containment shell due to the high electrical resistivity of this material. This phenomenon, where the
eddy current losses are eliminated, is encapsulated in the ZeroLoss™ name.

The amount of energy lost in any magnetic coupling is

dependent on: Power vs Magnetic Coupling Sizes

® The electrical resistivity of the shell material = Metallic shell

e The thickness of the shell material = ZeroLoss™ shell

® The strength of the magnetic flux

® The diameter of the coupling

* The rotational speed of the coupling Power
hp
In fact the losses are typically proportional to the square of or /
the rotational speed. Kw
Furthermore, as the magnetic coupling size increases, the

parasitic eddy current losses increase making further increases
in coupling size economically less viable.

This means that for larger coupling sizes the ZeroLoss™
solution is in a class of its own.
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Magnetic coupling size

Margin-to-Flash

The elimination of eddy current heating in the ZeroLoss™ shell significantly increases the margin-to-flash safety factor (which is the
difference between the Pressure-Temperature profile and Vapor Pressure curves. This is particularly important when applying
magnetic drive pump technology to volatile and heat sensitive liquids.

At the rear of the containment zone, a greater margin is available before the flashpoint of the product is reached with the ZeroLoss™
shell when compared to the same curve for a metallic containment shell.

Suitable for:

* \olatile liquids with high vapour pressures ® Higher speed selection and larger magnetic couplings
® Heat sensitive liquids with low specific heat ® Marginal motor selections with tight service factors

® Sub-zero liquid handling is improved ® Low flow limit near thermo-mechanical minimums

® |Low viscosity and low density hydrocarbons
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Design Range Limits

® Temperature range from -150°F to 250°F / -100°C to 120°C
® Design Pressure: full vacuum to 580 psi / 40 bar
¢ Liquid Compatibility (*check with HMD for confirmation)

Typical applications

Light Hydrocarbons, Liquefied gases, Chlorosilanes and Refrigerants.

Liquids currently being pumped with

ZeroLoss™ shells

Freon R-134a, Sour Water and NACE compliant applications, TEG, LPG, Hydrocarbon,
Produced Water, Raffinate, Toluene, Benzene, Jet A-1, Cyclohexane, Hexane, Water,
Aromatic Hydrocarbon, Phenol, Acetone, Methanol, Butane, Crude Oil, IsoButane,
Propane, C4, Rich Amine, Lean Amine, MEA, Glycol Ether, TriChlorosilane, Silicon
TetraChloride.

Sundyne Headquarters:
Sundyne, LLC

14845 West 64th Avenue
Arvada, Colorado 80007
USA

1-866-Sundyne

Phone: 1 303 425 0800
Fax: 1 303 940 2911
www.sundyne.com

Sundyne United Kingdom:

Sundyne HMD Kontro Sealless Pumps
Marshall Road

Hampden Park Industrial Estate
Eastbourne East Sussex, BN22 9AN
United Kingdom

Phone: +44 (0)1323 452000

Fax: +44 (0)1323 503369

Sundyne China:

Sundyne Industrial Equipment
(Tianjin) Company Limited
Building 1, No. 879 Shen Fu Road
XinZhuang Industrial Zone

Min Hang District

Shangai, China 201108

Phone: +86 21 5055 5005

Fax: +86 21 5442 5265

Sundyne France:

Sundyne International S.A.
13-15, BId. Eiffel - B.P. 30
21604 Longvic Cedex
France

Phone: +33 (0)3 80 38 33 00
Fax: +33 (0)3 80 38 33 66

Sundyne Spain:

Sundyne Marelli Bombas, S.R.L.
Ctra. Madrid-Toledo, Km.30.8
45200 lllescas

Toledo, Spain

Phone: +34 925 53 45 00

Fax: +34 925 51 16 00
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© 2014 Sundyne, LLC

All Rights Reserved. Other logos
and trade names are property of
their respective owners.

Sundyne HMD Kontro ZeroLoss
1.0 02/16 FS




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /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 false
  /GrayImageDownsampleType /Average
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


