20 / J. Comput. Fluids Eng.

Vol.27, No.4, pp.20—27, 2022. 12

8S] AE L A5 74 TS A

o] 2

H]/\E

of &

UH~1 rek

71E4

I~

[0 rH‘|

=)

DEVELOPMENT OF A FRAMEWORK FOR THE AUTOMATED CONSTRUCTION
OF AN REDUCED ORDER MODEL BASED ON PROPER ORTHOGONAL DECOMPOSITION
AND ARTIFICIAL NEURAL NETWORK FOR THE DEVELOPMENT
OF REAL-TIME SIMULATORS OF FLUID MOTION

W.H. Lee and S.D. Lee”
NEXTfoam Co., LTD.

A framework consist of automated workflows was developed to reduce the load of iterative computational
fluid dynamics analysis. A proper orthogonal decomposition program was included to construct a reduced order
model for the system by decomposing the flow field in the snapshot data into a basis vector. A data mining
program was also included to construct an surrogate model based on artificial neural network for input
parameters. The developed framework was validated through flow analysis for NACA 2412 airfoil, and it was
confirmed that the flow field could be approximated with an error within 4.98% compared to the actual
computational fluid dynamics analysis. We also confirmed that the framework can be applied to database
generation and optimization, performing them in a significantly reduced time compared to conventional

computational fluid dynamics techniques.
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Fig. 3 Optimal basis vector for NACA2412 systems extracted
by proper orthogonal decomposition
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Fig. 4 Comparison of flow fields around the wing type NACA2412
according to the method (top: computational fluid dynamics,
bottom: proper orthogonal decomposition)
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Table 3 Lift coefficient comparison between CFD and ANN

Case | Vw AOA Lift coefficient o
No. | (ms) | (deg) | CFD | ANN | Bmor (%)
1 30 -10 -0.321 -0.321 0.005
2 30 10 0.433 0.433 0.008
3 40 0 0.0965 0.0965 0.022
4 50 -10 -0.900 -0.908 0.878
5 50 10 1.220 1.211 0.790
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