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Resonance avoidance and Safety Evaluation of Vertical Pump

O
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ABSTRACT

This paper considers the vertical pumps resonance and soundness. Normally large vertical pump’s
rotating speed is low, so the low natural mode can make a resonance on the motor and motor stand
assembly. The pump resonance makes a very high vibration and trouble on the pump systems. Thus
to avoid pump resonance when the pump is on the resonance region, we give the added mass method
and evaluate the structure soundness by computer simulation and test on the site. Furthermore we

evaluate the modal sensitivity and expect running conditions by the using 1SO10814.
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Fig2. Vertical natural frequency
(Before added mass)
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Table 1 Vibration data before added mass

) Result [mm/s, rms]
Installation
. Motor NDE Motor DE
Condition
Ver. Hor. Ver. Hor.
Before added
2.78 5.13~6.6 1.07 2.02
mass
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Fig3. Simulation result
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Table 2 Vibration data after added mass

Installat Result [mm/s, rms]
tallati
y .a . on Motor NDE Motor DE
Condition
Ver. Hor. Ver. Hor.
After added
eradde 06 05 0.6 03
mass

E
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4.2 Type ll: Moderate susceptibility

Machines of this type have a moderate likelihood of
experiencing significant unbalance changes during op-
eration, such as rotors in an environment with large
temperature changes and/or moderate wear.

EXAMPLES:
Pumps]in clean media, electric armatures, gas and

steam turbines, small turbo generators for industrial
applications and turbo compressors.

Fig13. ISO 10814 Type2 definition
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Figl4. 1SO 10814 Type2 graph
(Modal Sensitivity ranges A to E)
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Table 3 Modal sensitivity range
& expected running conditions

Expected running

Modal sensitivity range -
conditions

A: Very low sensitivity Very smooth resonant

speed; difficult to detect

B: Low sensitivity Smooth, low and stable

vibrations

C: Moderate sensitivity | Acceptable, moderate and

slightly unsteady vibrations

D: High sensitivity Sensitive to unbalance;
regular field balancing may

be required

E: Very high sensitivity | Too sensitive to unbalance;

to be avoided

Table3 &= Figld. ¢ Zone ©] W& Modal
Sensitivity ¢ Expected running conditions £}2]
ABAAE Jehfls B8 02 Zone A, Zone B &
247+ Very low sensitivity ¢ Low sensitivity =
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(1) 15010814 Mechanical Vibration — susceptibility
and sensitivity of machines to unbalance

(2) Byun, J. W. and Han, S. B., 2011, Design of a
Ultrasonic  Cutting-tool  Utilizing Resonance

Condition of Transverse Vibration of Beam Type,
Transactions of the Korean Society for Noise and
Vibration Engineering. Vol. 21, No. 8, pp. 720~725
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