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IMPLEMENTATION OF ADAPTIVE WAVELET METHOD FOR ENHANCEMENT OF
COMPUTATIONAL EFFICIENCY FOR THREE DIMENSIONAL EULER EQUATION

D.U. Jo,' KH. Park” HM. Kang® and DH. Lee"

'Dept. of Mechanical Engineering, Hanyang Univ.
*PMD Motor & Control Group, Samsung Electro-Mechanics
3Aerodynamics Team, Korea Aerospace Research Institute

The adaptive wavelet method is studied for the enhancement of computational efficiency of three-dimensional
flows. For implementation of the method for three-dimensional Euler equation, wavelet decomposition process is
introduced based on the previous two-dimensional adaptive wavelet method. The order of numerical accuracy of an
original solver is preserved by applying modified thresholding value. In order to assess the efficiency of the
proposed algorithm, the method is applied to the computation of flow field around ONERA-MG6 wing in transonic
regime with 4th and 6th order interpolating polynomial respectively. Through the application, it is confirmed that the
three-dimensional adaptive wavelet method can reduce the computational time while conserving the numerical

accuracy of an original solver.
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2. Procedure of Adaptive Wavelet Method
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Fig. 1 Overall procedure of wavelet analysis algorithm
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2.1.3 Modified Thresholding Value
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where, £, = compression ratio

N = number of remaining grid points
S = number of total grid points
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where, O, ;, = result of ongmal solver at (i, 7, k) cell
W, ., = result of wavelet solver at (i, j k) cell

S = number of total grid points
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Table 1 Results of efficiency improvement(4™ interpolation)

CPU time | Time | Comp.

Threshold | Level ) ratio ratio L, error
Original - 7920.60 - - -

1 1430.35 | 5538 | 0.826 | 1.17E-6

10° 2 142724 | 5550 | 0.822 | 1.43E-6

3 1604.11 | 4938 | 0.841 | 3.58E-6

1 2289.79 | 3.459 | 0.877 | 8.70E-8

10° 2 194794 | 4.066 | 0.876 | 1.59E-7

3 2017.90 | 3.925 | 0.892 | 5.81E-7

Table 2 Results of efficiency improvement(6™ interpolation)

CPU time | Time | Comp.

Threshold | Level ) ratio ratio L, error
Original - 7920.60 - - -

1 1853.34 | 4274 | 0.856 | 3.70E-7

10° 2 1746.98 | 4.534 | 0.855 | 3.55E-7

3 1469.50 | 5390 | 0.858 | 3.51E-7

1 2302.60 | 3.440 | 0.890 | 4.12E-8

10° 2 249737 | 3172 | 0.888 | 1.19E-7

3 2525.56 | 3.136 | 0.892 | 8.94E-8

Fig. 4 Adaptive dataset of ONERA-M6 wing flow (2 level)
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(b) Adaptive wavelet (2 level)

Fig. 5 Pressure contour on the upper surface of wing
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Fig. 6 Pressure distribution on the surface of wing (at 0.5 of span)
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Fig. 7 Pressure distribution on the surface of wing (at 0.8 of span)
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