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Investigation for Change of Pump's Vibration Modes on Oil Tank
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It uses a tank to store, purify and feed lube oil in power plants, which is made by steel plate. Several pumps to

feed lube oil are installed on the top plate of the oil tank. In this case if pumps on the top plate are removed or

added, the dynamic characteristics of the structure will be changed.

In this paper, we present that we analyze in detail the similar case with a finite element model for tank & pump

structure coupled with oil and that we set plan to change mode shapes on the top plate of the tank.
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Fig. 1 Feeding from a oil tank



Fig. 2 Pumps on the oil tank
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Table 1. Natural frequencies for pumps

Pump
NHO @ ®
Dir.
V) 55 56 57
(h) 65 57.5, 74 72
(Unit : Hz)
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(a) Frequency response to (h) direction in Fig. 2
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(b) Frequency response to (v) direction in Fig. 2

Fig. 3 FRF chart for a new vertical pump
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Fig. 5 A FEM model coupled with oil fluid
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(a) The 2nd mode of the fluid model (20.1Hz)

.(b) The 2nd mode of the non-fluid model (20.7H-z)
Fig. 6 Comparison of the non-fluid model to the fluid model
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Fig 8. The mode at 58.8Hz of pumps
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Table 3. Frequencies for each case
on
upper 3pcs 3pcs 6pcs
Beam plate
for _
column 6pcs 6pcs
Natural 57.2Hz 57.8Hz 58.3Hz
Frequencies - 64.5Hz 64.5Hz
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Fig. 9 Mode Shape of 6 beams on the upper plate
and 6 beams for column(without two pumps)
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Table 4. Frequencies for each mass
Added Mass 30kg 50kg 100kg

Natural
Frequencies 57.1Hz 57.02 55.9Hz
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