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Study of Noise Reduction for an Overdriven Compact Oil Pump
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ABSTRACT

A noise reduction issue involving abnormal noise
from the filter arose during the development of an over
driven compact oil pump. This issue was approached
by focusing on the amplitude of the oil pressure at the
pump discharge side (hereafter oil pressure amplitude)
which was the excitation force. Noise reduction was
implemented using technology to reduce the oil pressure
amplitude. This involved revising the number of teeth
in the rotor and changing the characteristics of the
opening valve.

A small-diameter, multi-toothed compact rotor was
developed to take full advantage of compactness and low
friction for the 03 Accord. The number of teeth in the
inner rotor was increased from four to eight, then the oil
pressure excitation force was reduced. The relief valve
was also given additional pre-relief holes in order to
improve the valve opening response, with the objective
of improving the product’s marketability with respect to
noise and vibration
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Fig. 1 Block diagram of the oil circuit

(part A) Excitation

disch id
ischarge side force

< =

Increase amplitude of the pressure by
resonance frequency of the sub gallery

< =

Increase amplitude of the pressure
when the relief valve opens or closes

Increase amplitude of the pressure in the olil filter

- =

Increase vibration of the oil filter
abnormal noise

Increase amplitude of the pressure }

(part B)

respons
(part C) Fig. 3 Comparison of the structures

(part D)

Table 1 Specification of the oil pump

Overdriven compact

oil pump Current oil pump

Fig. 2 Assumptions regarding the mechanism of
abnormal noise from the oil filter
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Table 2 Delivery oil per rotor tooth

Overdriven compact

oil pump Current oil pump

Over driven ratio| Double speed Single speed

Number of the

teeth

Delivery oil (cc)
(at round crankshaft)

Inner 4 / outer 5 |Inner 9 / outer 10

12.2 12.2

Delivery oil (cc) 153

(at rotor tooth) 1.35
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Fig. 10 Rotor cell volume (calculation)
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Table 3 Comparison of specification for data of the
oil pump

Base Countermeasure

Over driven ratio| Double speed Double speed

Number of the

Inner 4 / outer 5 | Inner 8 / outer 9
teeth

Rotor size ®40 x 15.0t 45 x 14.3t
Delivery oil (cc) 6.12 504
(at round pump) : .
Delivery oil (cc)
(at round crankshaft) 12.2 11.9
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