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Fig. 1: Unstructured mesh g 5. Goometry for

AlJ-BPCA B0-1T.
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Fig. 3: (a) Surface mesh for Cases 1 and 2, (b) surface

and (c) volumetric mesh for Case 3, coarsened by factors
of 2 in (a) and (b) and 8 in (c) for visibility.

Tab. 1: Computational setup.

Case 1 2 3
Approach FDTD FVTD

Type of mesh Orthogonal | Hexahedral | Tetrahedral
Number of CVs 813 = 531441 531333

Az [m] 0.0123 [m] —

le m] — 0.025 [m]

At [ms] 0.02 0.0049

¢o [m/s] 343.7

Courant number 0.96 ] 0.99 (max)
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A finite-volume time-domain approach toward computational acoustics with unstructured mesh: formulation and
implementation of core code using an open-source numerics toolkit.
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Case 1 (FDTD)

0.4

02 | @R2

Pressure [Pa]
=}
>

-0.2

-0.4

0.2 T
0.1 |-

-0.1 -

Pressure [Pa]
(=]

-0.2 L

0.1 T
() R4

Pressure [Pa]
o

1 1

0.1 1
0 0.005

0.01 0.015 0.02
Time [s]

Fig. 4: Transient sound pressures at receiving points R2-R4.

t = 0.00196 s t=0.0196 s
Fig. 5: Pressure distributions on the z-y plane at z = 0.
Black-white grayscale corresponds to —0.2 — +0.2 [Pa].
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Tab. 2: Processor and memory usages.
Case 1 2 3

Processor [s] 7.6 160 1156
Per timestep [s] | 0.0152 0.16 0.283
Memory [MB] 18 286 297
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