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Fig. 1. Analytic region for FDTD simulation.
Table 1. Medium constants.
Water Absorbing medium
Volume elasticity K [X 109 N/m?] 2.22 2.23
Density p [kg/m?] 1000 960.0
Absorption coefficient o [dB/m](1MHz) 0.0253 6.5
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Fig. 2. Acoustic field distribution.
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Fig. 3. Measurement system.
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Table 2. Analysis conditions.

Acoustic-FDTD FDTD-HCE
Cell size Al um] 70
Number of cells [cell] 2295 X 1001 X 1001
Time step [s] At=25X10"° At,=AtX 20000

Boundary conditions |Mur’s first-order ABC* | Constant temperature

Super computer SX-7, NEC

Computer ] ] )
(Information Synergy Center, Tohoku University)
Memory [MB] 72512
Time of calculation [s] 53306 (16 parallel)

* Absorbing boundary condition

Table 3. Medium constants (heat analysis).

Water Glycerin

Volume elasticity K [X 10° N/m?] 2.22 4.76
Density o [kg/m?] 1000 1263
Specific heat C' [J/kg+ K] 4186 2460
Thermal conductivity X [W/m-K] 0.596 0.287
Thermal diffusivity x [X 10 "m?/s] 1.42 0.924

Absorption coefficient o [dB/m] (IMHz) 0.0253 2.7
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Fig. 4. Time responses of temperature on center axis of transducer and at
2 mm from surface of absorbing medium.



I DO WIS rh DR & b A OFHE

Distance from surface [mm]
S
Distance from surface [mm]

-10 -5 0 5 10 0 5 10

Lateral direction [mm] Lateral direction [mm]

(a) ()
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Fig. 6. Temperature distributions in 0 mm lateral direction in Fig.5.
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