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POWER@pLImIzation \VVED Installation

> Piner Bend;, Minneseizi2Z000N 8600 rpm
< BX8X L), 5148 St EJ Gapif] fl]Jr'lJ oMy, Ath
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Acousticall Resenance
EeEnuritgal Pumps

AceUSHical resenance can develop within the

hydraulic passageways eithierpunmp, especially in
the long Cress-eVerSHFoCEUS e e aliective
nydraulic passageweyAERguINISIersane lengn as
the seuned WavelenagiiNereelcEd ey e Vane Pass

pressure puisaiienslsigenecineiersianeding
Wave.

. [The amplitudereirtnersianeineNvaVve s greaily
amplified I thiSiconeiveRranE creates iange

pressure pulsatiens and extemely nighvinration
levels,

% Acoustic wave length=(60x12)xe / (N X n)

- C= speed of sound for preduct pumped;, ft/sec
- N= pump speed; rpm

- N= number of vanes on impeller




Old Method of Cross Over
Length Measurement for
Accoustical Resonance
Calculations (Volute Lip to
Impeller Entrance)




New Method of Cross Over
Length Measurement for
Accoustical Resonance
Calculations (longer than
old method since it includes
length of impeller vane)




Sectlonal Drawmg 6x8x13 5/4 stage pUmp
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Acoustical Resonance

» Crossever lengin; GlaNmEeE= 56 INCHES as

determined By pumpinanlidCilierS enagineer by,
ieviewing punpiyeicliceRWInes passage
lengihs (VeltielipreNmpel EREREnece)

% Cross overlengum, MeWAnemoe = 725 IRcChes

(Closed looprmethoeNnEIlES diStance anound
Impeller penpheR/aneracioss REXtImMpPEler eye)

%» Speed off soundin predlct USearer tals analysis
» Diesel fuel —42645i/Sec

» Gasoline — 3837 fl/Sec

» Butane — 3184 ft/Sec

» Different sources provide different speeds so

results can be different




Acoustical Analysisielexisting /vane
Impellers; shews preklcmiatilgnER SPEEES

Accoustical Resonance
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Pump speed, rpm

— diesel — gasoline  cross over length




| BACOUstical Analysis of proposed 5 vane
NIIENIEIS showsiseparation margin

Accoustical Resonance
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Pump speed, rpm

— diesel — gasoline  cross over length
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HIGHNAIBRAIION With's Vane tmpeller
Zeonnysec(over all, unfiltered, peak) on
gasoelierhli-neten diesel

» The modified pumprandiVEDAVEreNpsialied ana

everyene saldiinrereaitioReneiizanyearainen the
seal flushrttieing e ec aRereNieEstereughranalysis
Wwas conducied ancrdelermmnesdespumpriadtaigh
vibrationrlevelsiwhenpuimpihereeselinerat Righer
Speeds.

» The pump ran smeelir eRrdieselNuelflsutreugh on

gasoline indicating anracoustical fespnance: proniem.
The bump test nadicaied that theNnneard hearng
housing Inithe verucal direcieniiad a natural
frequency Whichiwas alse excited by the 5 vane
Impeller.
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Data whilepumplinociESEINUENFESERESE)NITveeIEdVErtical
Vioreiion, in/see
OVEIRAIRUTILEREE N9
07

i
1

100 16
il

107

Data while pumping gasoelime ,Inbeard vertical
85 3085 02

100 3590 1.0 (peak at 5X)

105 3800 2.8 (peak at 5X)

110 3980 48 (peak at 5X)




AColgilee Analysis of proposed 4 vane
SNIMPENENS SheWS greater separation margin

Accoustical Resonance
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Pump speed, rpm

— diesel — gasoline  cross over length — butane




BearRopHeusIng Bump: Test Analysis

paliraltireguency = 305 hz = 18,300 cpm
ONARESHBWS a preklem at 3600 rpm

Bump Test Analysis
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Pump speed, rpm

bearing housing natural frequency — 7X — 5X —4X
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+ All proklems;areieyWaEseIVEEEhE pUmPINS
With oW VieratiGhN EVEISIERelIRSIIEEASAVIIIE pUMPING
all products:

24

Data while puimpl jardivertical

VEDY% PumprSpe

)
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» Rpm OVerralli flltered, peak
«» 100 3590 10
+» Data while pumpingl gasoeline (73 SG), Inboard vertical
+ 100 3590 15
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SLIAIrAIELRY

+ Installing VEDSieneuinpsthaWeErENormenly:
constant speca pPlmpsicaiCaAlSENEWNVIRELIGN
problems e/ he encolnteress

% AcoUSticall resenaRCEICENEIIGISICa OCCUR In the
long| cress, over NewanemeusSieimeasuing
acoustical cross GVeRienguisIsew avaianie that
provide: Petier resulis:

+ N seme Situations; VaANENPass ECUENCIES can
excite bearing housinefnattraiireguencies anad
create a resonaterconditions;

» Variable speed centriitigal pumps hiave a mueh
higher chance: efi having vilbraton prokliems and a lot

of analysis and field testing needs to be performed
to avoid preblems.
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