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Noise prediction of Centrifugal Compressor Impeller based on rapid loading
calculation
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ABSTRACT

In this research, we developed a computer program that designs a centrifugal impeller and
diffuser, and predicts the far-field noise from the impeller. To design the impeller optimally, the
TEIS model, which was originally developed by Japkise(1985), and the mean-line analysis are
combined to predict the performance and design the optimal impeller simultaneously. The
geometric configurations are provided by a GUI software (iDesignComp). The noise from impeller
can be computed by the rapid loading procedure, which generates a surface between two blades
and calculates the pressure distributions on the suction and pressure sides. The steady loading
noise is computed by the rotating dipole source distribution via Ffowcs Williams & Hawkings

equation.
PlsoddH
A ! Area B : Fluid angle between meridional
b : Height of inlet and outlet and reltive velocity
C : Absolute velocity a  Fluiid angle between meridional
D : Diameter and absolute velocity
T : Temperature é : Deviation angle
p ° Density € @ Secondary zone area ratio
P : Pressure x ° Secondary zone mass ratio
R : Gas constant Ma : Mach number
W : Relative velocity, Work
m’ ! Mass flow rate .
Subscripts
0 ' total, stagnation
1 : compressor inlet
* (—71"—)01]?113]5 2 : compressor outlet
B, AstoierT J1AT e S oy mixed zone
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u @ tangential
b : blade
E : entry
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