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Acoustic tomographic remote sensing of localized wind flow vector
fields consisting of vortex component

(Akira Yamada)

20159213
2
10
1/250 50cm, 40cm
1[s] 2[s]
2007 1,400,000 420,000 1,820,000
2008 1,600,000 480,000 2,080,000

3,000,000 900,000 3,900,000




12

JR

2005

10

360mm)
40kHz
40mm

190mm

DSP

PC

1/250
(360 mm x
10

120mm

10

DSP

1/2

PC



GUI

Receiver DSP Board
Circuit (ADREDSE)
= D = 10ch
UsB N =y
oenf Control | - ’T\?—‘
Transmit. Pulse [Pulse Generator I Sampling Pulse _ Ch Selector
) Transmitter / Receiver
\\0
75
Trans-mTtte_r /-Re_ceTve_r | .;;
_— !
Pnsitin%@ Fan
1.
(1) 90m
d=10, 5, 2.5 m
M=10,19,37)
Vmax
w 2 M=10
20-100m
1
=z
= v
§ 1 — !
[} 2% rv
_; 107,1""\
c 5
2 g !
£
26 ——d=10m
g 4 —8—d=5m
2 d=25m
0

0 20 40 60 80 100 120 140
Vortex width [m]

(2)

0.5 1m/s
13[m/s]
10
v (xy)
7
g% 6 1-
% =5 ;/E/l |
ES 4 T
EE ]
£% 2 %
- 2
00 2 4 6 8 10 12 14
Predetermined source wind velocity [m/s]
3.
4.
4
3 5 , 5.0[m/s]
220[mm)]
220[mm)] 20[mm)]
(-180[mm] 180[mm])
10[%]



312 H ~ Reconstructed :
‘%10’ — settled H
g u\E i 5.6[m/s])
>
_'§e 7 T}\r{\rf\ff\ij ¥
_%2 I % area _"-:m-'
-240 -160 -80 0 80 160 240 T
Center position of wind source x [mm] "
Experiment 1 Sy
5. @
],
— i g .:'\,_\ —_
(4
5 Abetat
6 e
y 2 _\‘.
LY
= 85 Reconstructed 1o
= | wind velocity | ©
g 55 — Applied voltage 1002
2 45 loo § 8 (a)
£ S a
; £ | i ’ ’
Z E35 80 g
55 £ ® . (©)
S 8§25 [ {70 §
Zg g
Q 15 60
g2 6) 8 PC
05 L L 50
0 20 40 60
Measurement [1] GUl
10
6. DSP
®) 8(a) 8 (b)
8 ()
8 (a),(c)
7
8 —&— Observed
2 ; ---0--- Corrected
S g Settled
@ "6 -0,
§ %‘ 7 =
© 55 2
£ g L (1) H.Li, T. Ueki, K. Hayashi and
£ = A.Yamada:“ High-Speed Vortex Wind
é 3 Velocity Imaging by  Acoustic
-120 -8 -40 0 40 80 120 Tomography” , Acoustical Imaging, 29,
Movement speed of wind source [mm/s] pp 347—352(2008)( )
[ ( ) (2) H.Li and A.Yamada,"“ Imaging of time
and space variation of vortex wind



velocity fields wusing acoustic
tomography” , Jpn.J.Appl.Phys., 47,
pp-3940-3945 (2008) ( )-

7
(1) H.Li and A.Yamada,“ Tomographic
vortex airflow imaging from single
view acoustic travel time data” , IEEE
Int.Ultrason. Symp., P2M124-07,
Beijing, China, (Nov.2008)( ).

(2) H. Li, T.Ueki, K.Hayashi and
A.Yamada,” High speed vortex wind
velocity imaging by  acoustic
tomography” , 29-th Int. Symp. Acoust.
Imag., Shonan Village,Japan, p-20(Apr
2007) ( )-

® _
", 2007 .

(
),2-P-28(CD-ROM) (2007 3 ) (
).

(4) K. Hayashi, H. Li, T.Ueki,
A.Yamada , " Imaging of the vortex air
flow profile by acoustic tomography” ,
27th Symp. Ultrason. Elec., ,
P3-19 pp.441-442(2006 Nov.) ( ).

(5 H.Li, T. Ueki and A. Yamada,
“ Imaging of time and space variation
of vortex wind velocity fields using
acoustic  tomography” ,28th  Symp.
Ultrason. Elec., ,
2-03P-18,pp-.229-230 (2007 Nov)(

).

) ”
", 2007
, ( ,
2-P-18(CD-ROM) (2007 9 ) (
@ , ”
L
)(2008 11 ) ( ).
)

Yamada Akira)

O]

®

20159213



