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Rotordynamic Characterlstlcs of ngh Pressure Multistage Pump
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ABSTRACT

This paper presents numerical analysis result of rotor-bearing system of a multi-stage high
pressure pump. Especially resonance possibility, stability and damping factor are estimated for a
selected commercial multi-stage high pressure pump. The result shows that it is not easy to avoid
resonance of rotor-bearing system against main excitation forces which are residual unbalance force
and pressure pulsation. This makes damping effect be more important.
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Fig. 1 Sectional drawing of the 4 stage high pressure
pump
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Fig. 2 FE model of pump rotor system
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Fig. 4 Dynamic Coefficient of NDE Side Bearing
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Table 1 Seal Parameter

Item L/D C/D
Interstage Ring 0.3333 0.0020
Impeller Ring 0.1155 0.0014
Balance Drum 0.7846 0.0010
Balance Disk 0.1455 0.0011

Fluid properties (at 42C)
Density : 1029.7 kg/m3
Viscosity : 4.23 cP
L/D : Length/Diameter, C/D : Clearance/Diameter
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Fig. 5 Dynamic coefficient of seals

3. A sl (Static Analysis)
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Fig. 6 Shaft static deflection
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Fig. 7 Shear and bending stress

4. X ol (Dynamic Analysis)
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Table 2 Natural frequency of pump rotor system

Natural Frequency (cpm)
Order
Dry Wet
Ist Backward 1817 1191
S
Forward 1822 1437
Backward 2920 6485
2nd
Forward 2953 6687
3rd Backward 5378 10717
I
Forward 5513 10883
4ih Backward 10652 24897
Forward 10833 25606
[ ) [ ] r‘. 00 O 0 0 o
= e S
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(a) 1st Backward : 1191cpm

. ° o0 o
e e e e 8 e |
R 5 e a2
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Fig. 8 Mode shape
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4.3 Damping factor
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