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Resonance Characteristics for 3-Dimensional Circular Wind Tunnel
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Key Words : Resonance Charateristics (%3 £4)), Wind Tunnel (%), Interior Acoustics (4

3 sy
Abstract

A finite element method is used for analyzing the resonant characteristics of three-dimensional
wind tunnel with circular cross section. The resonant frequencies of wind tunnel is nearly constant
in Mach number range of 0.0~0.2. The resonant frequencies and modes of three-dimensional low
speed wind tunnel have been calculated. The 20-node isoparametric element gives accurate
results compared with the experimental results.
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Fig. 1 Schematic diagram of 3-D wind-tunnel
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Fig. 2 Coordinate system of 3-D wind tunnel
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Table 1 Comparison of natural frequencies between
finite element results and exact solution for

a rectangular cavity

(2*1*2) (3*1*2) (4*1*2) Exact

Mode | Elements Elements Elements solution
A=wat X=o*/dd A=d*/ak X=0%/d}

1,0,0 | 0.621490 0617826 0.617166 0.616850
1,10 1.24728 1.24060 123929  1.233701
1,11 1.99728 1.99060 198929  1.850550
2,0,0 | 3.00000 2.52145 248596  2.467401
21,0 | 3.62149 3.16547 311782  3.084251
2,11 4.37149 3.91547 3.86782 3.701101
2,2,0 5.25000 5.17500 5.14917 4.934802
I:c:z::onx =w?* at= (In/Lx)*+ (mr/Ly)*+ (nx/Lz)*
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Table 2 The effect of mode number on the error of
the natural frequenies for a rectangular cav-

ity
Mode Exact 434%4* Error (percent)

000 | 0.00000E+00 —0.24657E—14 —
001 | 0.61685E+00 0.61717E+00 0.050
110 | 0.12337E+01  0.12344E+01 0.054
111 | 0.18506E+01  0.185162E+01 0.057
200 | 0.24674E+01  0.24860E+01 0.750
210 | 0.30843E+01  0.31040E4-01 0.640
211 | 0.37011E+01  0.37221E+01 0.570
220 | 0.49348E+01 0.49891E+01 1.100
221 | 0.55165E+01  0.56080E+ 01 1.680
300 | 0.55165E+01 0.57365E+01 3.990
310 | 0.61685E+01  0.63600E+01 3.100
311 | 0.67854E+01  0.69835E+01 2.920
222 | 0.74022E+01  0.75079E+01 1.430
320 | 0.80191E+01 0.83319E+01 3.900
321 | 0.86359E+01 0.89557E+01 3.700
400 | 0.98696E+01  0.10933E+02 10.78
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