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Effects of Seal Wear on the Rotordynamics of a Multistage Turbine Pump

Young Cheol Kim®, Dong Hwan Lee”, Bong Ju Lee™

ABSTRACT
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Table 2 Input Data for Bearing Coefficient

e 3ee 34 2
U EEHL
=80) bseh

__4

J» 2‘-‘

nm (RO S|

Radius 35mm
Length 80mm
Clearance 0.045~0.06mm
Load 104.366kg
Oil 1SO 46
Supply Temperature 40T
Arc Length 160°
Qil Groove 2X20°
Pressure B.C. Reynolds B.C.

Table 3. Output Data

of Bearing Calculation

Sommerfelt Number 6.2421
Stability Threshold 7747 69rpm
Friction Loss 1.954HP

Outlet Temperature 56.3°C

Stiffness Cosfficient of 2 Axial Grooved Bearing in Handol Pump
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Fig. 3 Stiffness Coefficient of Bearing
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Fig. 4 Damping Coefficient of Bearing
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Table 4. Input Data for Seal Coefficient
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Length 17 14 21 | 773
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Fig. 8 Finite Element Model of Pump System

Table 5 Materials Properties of Shaft Element

Beam Model Timoshenko Beam
Density 7800kg/m"
o } Young's Modulus 2.078%10"" N/m
4. I AHAA L FHAF M Poisson Ratio 0.3
A ZE-wojyg Al2de] gFuAAe Table 6. Mass Properties of Principle Disk

T 2ol Bddn F8 Disk 84 | mkg) [Lkegm?) | Likgm)

19 Impeller 10792 | 00985 | 0.0537

[(M{q}+[Coa }+[Kla }={Q) 5) 2-10%2 Impeller | 7.831 0.0676 0.0347

Balance Piston | 12.103 0.0911 0.0473

Coupling 20473 0.1237 0.0670
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Fig. 9 Static Deflection Curve of Rotating Part
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Table 7 Natural Frequencies at 3580rpm

b 3580rpme M9 A {HBEF
1 Backward 5718mm
Forward 5976rpm
9 Backward 9548rpm
Forward 9678rpm
1st Mode of Hando! Pump at 3580rmpm
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Fig. 11 1st Natural Mode at 3580rpm

2nd Mode of Handol Pump at 3580mm
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Fig. 12 2nd Natural Mode at 3580rpm
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Wear Effect on Seal Stiffness at 3580rpm
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Fig. 13 Wear Effects on Seal Stiffness

Wear Effact on Seal Damping at 3580rpm
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Fig. 14 Wear Effects on Seal Damping
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Wear Effact on Sesl! Leakage at 3580rpm
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Fig. 15 Wear Effects on Seal Leakage
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Fig. 16 Natural Frequencies at 3580rpm
When Only Wear Seals Are Worn

Natursl Frequency at 3580rpm When All Seals Are Womn

Natural Frequency (rpm)

Fig. 17 Natural Frequencies at 3580rpm
When All Seals Are Worn

Table 8 Natural Frequencies at 3580rpm
With Dry Condition
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Vibration Amp#itude at 3580/pm When AX Seals Are Wom
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Fig.18 Vibration Peak Increase at 3580rpm
When All Seals Are Worn
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