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The radiation pattern of conformal transducers installed on a curved surface is likely to be complicated depending

on the array pattern on the curved surface, In this research, the acoustic sources constituting a conformal transducer

are arrayed in equi—angle, equi—interval, and geodesic dome forms, and the radiation pattern function of each of

the array geometries has been derived, and therewith the radiation pattern has been analyzed for each array geometry,

Based on the analysis result, we have determined the equi—interval array geometry that provides the widest beam

width with the lowest side lobe level among the three array geometries, Results of the present work are expected

to be utilized to the design of conformal transducer structures,

Keywords.: Conformal array, Equal angle, Equal interval, Geodesic dome

ASK subject classification: Underwater Acoustics (5,6)
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Fig. 5. Equi-angle arrangement of the conformal array:
(a) structure of the equi-angle arrangement
(b) arrangement interval and axes.

G SUBH, 7 2UFo) ol 1149 FHE FA
o= Zpe R SRt gF E3t B U 25 7Ptk
2] () o] ¥EE A8t 29 AXE YEto] =
A6, % 3.0 44 F P 52 g WA ww
il EAAEAS] WAjaE Bolch
L& s 2, (kr, siny)
o (0.4) - %Zf acosy }cr[, :iw ‘me(d) 6)

where cos y = sin 6, sin & cos(¢ — 4,,) + cos §, cos &

41x(n-1) 4 _ 360x(m-1)

0 =49+ ,
" N-1 m M

2.2, 5217 Hig W

BE S919] 1S S welet B9l v =d
A e] AR B AL (el eIt 13 6
of ebh AR 57 o] 49 Z17to] S9%e v
A= 29| 47} FAsH] HRo] Seke)
W o] 17tz et 5744 i WAl
= a0z 7} ol HQEE S0} 24 S Sl
5, 7 %0] 945 dole| wet S| 47} Heba
e} Je AR 959 Zolrh 3 54 1
Al 4 glome B Ao 0 ugens
sho] SNFoR FANGT, ¢ Yo RE 274 A
RES T EEE 2 ujst
ik, o197 e 2% 0) WARES TSk 1t
2 vl ) T v ERAR A o e g

/2
Lo
auE
/2
) 8
<M

J% 6. 29| 244 i
Fig. 6. Equi-interval arrangement of acoustic sources.

54 (e AL 4 ek

A7V, M, M5, -, Mol 2SSOl vl A EE =Y

o rr

o] Fferolat, 21 6ol Lrehd AX Y A 5
5 Uehlls M2 8ofth

9] 7

=

M|
ika cos
H,,,(0,4) = 2e TVxH 1 (0,$)% B,y (d)

m=1

M-
3 (0,918, (d)
1

=t m=]

n=2

MN  acos
bt N H (0,915 B iy (d)

m=1

()

cos 7, =sin 6, sin & cos(#—¢,,; )+cos b, cos &
where :

cosyy =sinfy siﬂ9005(¢—¢mJV )+cosfy cos@

41x(n-1
0 =494 30D
" N1,
360x(m—1) 360x(m—1) 360x(m—1)
b = M, > Pma = M, 2 PN T T
Hg, =n¥ 53 g 2 5 ¢ 9 directivity function

_ [2J1 (kr, sin ]/):|

kr, siny

2.3. Geodesic | Al
Geodesic H]Q HMA]L. mE S.21710] 7}

wj sl Aot} [15-16], Lol 3 =

o] w9} S 755w gshd Stk

20| 47} AaT}, Telm S Usol

[o
fl
e
of
Qi

&N Y

J—E nlo fl

4 o o
ol
=
P

4

I

lo

LERINS

Y oL
oSt

fiu
dlo
i
1o
X
V
’
>
Y
1=
u\l
s
¢ ET
X
(i
dr
I
o,
-3
=2
>
o

i)
i)
=
)
1o

A FEE Eelske WHoR J4
B FU5HA Sk Geodesic HE 4
o] FAH ] «AJsl7] mzell ekollAl A

=

2E S0 14¢ 59

.

o Y
10
)
o wju

o o
o
)

I]E'.
o

= T
=
o r
I
=

d

ol
ik
&
et

of

A
HA wfd WAL 4586] Zoo]
=89 A7t DetA)7) vl BE S 7F
TYoHA] o, meba Az 5140l
& TARES 285t Bl FSHELR geodesic Hi

:

oxX i ¥°
i o
(e
H
(o ["_|_l,
olrt
=
ne
o st
o e > a2

N
-

o

B
<

-

2



J2! 7. S29] geodesic HIY
Fig. 7. Geodesic arrangement of acoustic sources.
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Table 1. Radiation properties of different equi-angle

arrangements.
ioN=0; case =HE HS -3dB Beam | side lobe
SUE s al Jl width (degree) |level (dB)
1 5-8 (13 24 -2.5
2 4 -8 (5703 18 -4.8
8t 3 3-8(6713 16 -4.3
4 |2-8(7H3D 15 -5
5 1-8(83 12 -5
6 |[4-7 (WD 25 -6.5
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7t .
8 2-7 91 3B 16 -2
9 1-7TH3 16 -5
10 |3-6 D 26 -2
6H 11 [2-606H3 20 -4
12 [1-6(©H3 14 -2
13 |2-50HD 26 -4
56 .
14 |1 -5 18 -35
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Fig. 8. Beam pattern for different equi-angle arrangements
(last source layer number: 8): (a) n=5 ~ 8, M= 66
(b) n= 3 ~ 8, M= 60.
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Table 2. Radiation properties of different equi-interval
arrangements.
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—&— Equi-angle array geometry
—e— Equi-interval array geometry
—4&— Geodesic array geometry
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Fig. 9. Comparison of result in relation to array geometries
(last source layer number: 8): (a) beam width
(b) side lobe level.
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