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Acoustic Analysis of Axial Fan using Kirchhoff Surface
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Abstract

The BEM is a highly efficient method in the sense of economical computation. However, boundary
integration is not easy for the complex geometry and moving surface, e.g. a rotating blade. Thus,
Kirchhoff surface is designed in an effort to overcome the difficulty resulting from complex boundary
conditions. A Kirchhoff surface is a fictitious surface which envelopes acoustic_ sources of main
concern. Acoustic sources may be distributed on each Kirchhoff surface element according to their
acoustic characteristics. In this study. an axial fan is assumed to have unsteady loading noise as a
dominant source. Dipole sources can be modeled to solve the FW-H equation. Acoustic field is then
computed by determining Kirchhoff surface on which near-field is implemented, o analyze the effect
of Kirchhoff surface on it. The optimal shape and the location of Kirchhoff surface are discussed by
comparing with experimental data acquired in an anechoic chamber.
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Table 1 Specification of tested fan

i Type Axial fan

2 Blade number 7

3 Airfoil type NACAG63-010 AIRFOIL
4 Sweep angle 150 °

5 Tip diameter 007 m

6 Hub diameter 00345 m

7 Hub height 0.018 m

8 Hub/Tip ratio 0.58

9 | Rotational speed 3,350 rpm
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