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Array design for acoustic measurement in closed wind tunnel
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2. Army Aviation Institute, Beijing 101123, China)

Abstract: In a closed wind tunnel for acoustic measurement, the layout of acoustic sensors needs to be optimized ac-
cording to the existed openings on the wall for the best image results. For common sound sources and existed openings
on the wall of the wind tunnel, three kinds of array layout methods are proposed in this paper, they are different aperture
matching, ellipse and ‘windows’ types. The mentioned methods not only meet the existing opening needs, but also solve
some thorny problems, as regular array design does not match the wind tunnel openings, array performance cannot reach
optimum, and even sensor array cannot work. Through the special array shape design and imaging results comparison,
the general factors affecting beamforming results and quality judgements of the array are obtained. The simulation re-
sults show that the proposed methods have strong adaptability and the beamforming results have high resolution, which
can effectively suppress side lobes and improve dynamic range.

Key words: sensor array; beamforming; aerodynamic noise measurement

0 51 &

PR IR BB S Bl P 2 R e b v &
FEMEILRE T, 55 Al B AR TSR TEH,
DRI L SRR B BEA 725 B (0 4013 90 L A o 7 YR T
MR 5 AL, X IR TR et AR AL P T
e XTSI, AR A IR R T UL A%
A R O Y, AR A BT N R
B 55 S HAR ) IRAIR OV o IR R A
BESMEPIE R . 573508 FREETIEY, BT
TERBIEATLHEZ IR 5 AN AT e 2 de e e it

ks BHA: 2017-05-31; $&[E AEA: 2017-07-23

EemB: EZARR ST I H (11402305)

EZ &N FEF1981—), B, wdbfrE A, W4, YHm, 75 A
PR, TS,

BiEE: Z 5, E-mail: jianchao_ji@163.com

AN AABEAT FRE] B R, &4
LNl RitSL ey et T R R IS 6
SERITEULT , WRIRL TR 51 Xt 0] 55 L K 3R A
BRISATE B A 2. 2RI P45
WER e 24 7T ¥ 1) AR 3 A 75 A SR R e [ P HE A e
TR R A, AESEbR LA R iz
B ) pf A% 25 R 32 B0 L = A4 b ok ) BT A0
M REEII R, FREEFIR TR A ) A
I RE 71, F o 5 RE M A A T B A1 RN S
SHRE T R 58 (EIRIEAE 1R T 3 dB X R 98 P2 A IOR
GERL)s AREFEBIRT SN, FREE SIS T E A R
J7 A RERINHIRE J): RIS RE R, RE
T RPN B R A VR g . FESIHLIE DL L3R
FREEAT IR R DO B4 A3 42 HEE 631 782 BSORE U FE AR sk
17, REIBIIFA—EE G S @ 1 KR A &
A A G 7 SR AR e AR B T 1) 470
PR B HAIRBEAT 25 LU B A 8 B R Ll



100 =R

HoOR 2018 4F

VRRF AR Z I E AN R P IR0 AT XS 5 1
PG AR AR ST, S BORTE R EE R
PRl LA A R il o B 27 AT v SE R A S
e

ASCEE R CLA AT R P 1 22 KGR St 1 =

FEBIATE TS, A A E DRI EE P AR & 1R
B ARES . “Ea 7 RS, B 1 s, X

=R GEEEAL T R AR R L
FANSESG, AR T T 45 R AL St 7 1% e B i s
JSZ SE B R , Ap ARIE R RAS B — 2P 24
B, I Hoa g 7 R2nalE s s S R — iR R .

ENE=EE

AR 2> A

K1 RREIARE T &
Fig.1 Array layout scheme
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Fig.2 Spiral array and its co-array
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Fig.3 Imaging results of different aperture arrays
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Fig.4 Ellipse based multi-arm spiral array and its co-array
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Fig.5 Arrangement of array elements in a rectangular area
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Fig.6 Comparison of imaging results between circle and ellipse based
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