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ABSTRACT

Recently, plastic products in air-intake parts of automotive engines have become very popular due to advantages that
include reduced weight, constricted cost, and lower intake air temperature. However, flow-induced noise in air-intake
parts becomes a more serious problem for plastic intake-manifolds than for conventional aluminum-made manifolds.
This is due to the fact that plastic manifolds transmit more noise owing to their lower material density. Internal
aerodynamic noise from an Idle Speed control Actuator (ISA) is qualitatively analyzed by using a scaling law, which is
expressed with some flow parameters such as pressure drop, maximum flow velocity, and turbulence kinetic energy.
First, basic flow characteristics through ISA passage are identified with the flow predictions obtained by applying
Computational Fluid Dynamics techniques. Then, the effects on ISA passage noise of each design factors including the
duct turning shape and vane geometries are assessed. Based on these results, the preliminary low noise design for the
ISA passage are proposed. The current method for the prediction of internal aerodynamic noise consists of the steady
CFD and the scaling laws for the noise prediction. This combination is most cost-effective, compared with other
methods, and therefore is believed to be suited for the preliminary design tool in the industrial field.
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Table 1. Computational conditions for flow simulation

Item Condition
Flow types Compressible viscous flow
Tuﬁg(lgfce k-g¢ High Reynolds Number Model
Star-CD version 3.100A
Solution .
Procedure SIMPLE Algorithm
Temperature 20 °C
. 2.896E+01
Air Properties Molecular Weight kg/m3
Molecular 1.810E-05
Viscosity kg/ms
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Table 2. Comparisons of selected parameters

Selected - Types -

parameters Right-angle Filleted
passage model passage model

Max Vel. 73.4 m/s 55.5m/s

AP 4560 Pa 2220 Pa
Tpk 4173 kg/ms” 2101 kg/ms”
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