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NAH method for reducing sound source generated in
air-conditioning rotary compressor
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Abstract The paper demonstrates how to deal with the Near-field Acoustic Holography method (NAH) for
reducing noise source which is generated in air-conditioning compressor. Sound radiation was measured for both
normal compressor and fault compressor. The acoustic noise holograms are predicted by measuring at discrete
multiple points around the two compressors and are thereafter reconstructed on the surface of the compressors.
1344 measuring points are used by two microphones in which one is scanning microphone and the other is
reference microphone. NAH is a good tool for the visualization of Sound so we can show the source of sound
graphically. In this paper, the NAH method found the exact noise source position on the surface of the
compressor and the noise-related sub part in the compressor. We found the NAH and is very useful as a noise
reduction tool for home-appliance device.

Key Words : Near-Field Acoustic Holography (NAH), Rotary compressor, Visualization

1. ME $25 ol wyos Y9 vlolaRE S AMS)

+ ol €A el A% velaRE ofFlolE At

488 RNV BA) P 2 dpdeeE, 8okl 390 9119 1 A8 op izt B
o B4 fAolx ST 480 Ful BAS  UO|ARE ofdolE A8TH: £F T 1els ol
Bolo] £090] FRT AR Yol WML Folo] Utk SF BRIt FRIY Wolg Rat 53
428919 24 wpio] Aukdolch. et ojol e Aol WolH MW UG ZAslo] WYL LHL
A Tio] Gl B4 A0 Fuil ool & SAElE Ao Sdozny o] 4N &
QloLh, 28919 92 WohYrL ofgch 4gee o HEES AU 24T T grhare] Felo] WIS A%

2 =S ASAEes Y, AT A, FAEAA A AR AASFPAG Y AFETUY
WAIAA} - A A< (jshim@ynu.ac.kr)
119 03¢ 04 =AY (12F 113 039 299, 22} 11 04 24¢) ALY 11 05€ 129

2011



S| assle e 412 ASE, 2011

o] A 220 Sk A Aol 4= 1917, 7]
o BWRT 04 BEE o35k 2uHoR ek &
Ao] 9179} 239 F/1S solsi uom WA
92 olgun qlrHi4) ol2ie &5 FRIduE &
I oI TS| B4 et B FR 1A, 2
TSRO, 7 E2OaT Fo8
T Uk Holle AATE Lo RA 259 %ﬂoﬂ
HE 28 3T & U 208 ST 1o
(Nearfield acoustic holography) 3[4 ¥t o] A-&3}%| 31
ATHS5,6].

2|9 A B HolA BRFoR AR = 7S
Y CLESE R S PEEEE
£ o 438 WAL M7 B9 shtolt
w3 A ABeEel PrEoRA Hedt 24 B
of gt 817} Sfistalar 1of wheh A4, AxlE 7t
A71719] dade A &

.a__;‘(__g_ %1—.}1_7]_04 FQ A0 0]0 oly uHE.oﬂ

vhel f41S, Hza A9t ofof7!
o %A f-50 g v A5, Y
Blatel $3ol AT 39S, X @ﬁew el wel T

rﬂ lu
N

SR %
wtslo] 8 Fotol e e g
L 2o AFPon Yu 1
o

)
o
[l
N
_%_
N 2
_{

2
X

=1TH S —

7] ol eH7-9]

2 wROAE, 35 AN ol 28912 o)
oo €15 & S0l el A18H 4
olee B Flolch 94, HEHOR SaE E 2

/V\
=3 %Xé’%, dhute] nfo|g X087 ZX3Lo g A EA7}
Ee 8 Rl RS WE]aL, NAH AF /84

B3 BAS) Fuks Aol WA 9IXE woke

2. 958 E22Hn| 0|2[2,10-20]

PENFTE 1)

AlZE] ZxA A 9] Laplace Operator = Tha2} Tt
i 1 i.,. l_i_'. i
2 ag? 0z Q)

)

A7H ri AN g A AF 2 A HY

T3 Ay F3EA ]HJ Gradient Operator = T3}
Zo| "t}

o" 10" )
V=—e+———ep+—e:
or rog¢ 0z 3)
oA7|A, SR WpE Belshu
p(raz.0) = RVDHZ ()T (1) @
o} o] =y,

(AL (Al hYshe, kgt 2ol B,

1d’R 1drR 1 d°®  1d°Z 1 d°T
Gzt Dt —5) =72
Rdr rRdr r®dg Z dz c’T
&)
auug Fukge goofel dukAel =

Pz = 3 1A 00 H )+
\ (kz,w)e'k*H ) (k,r)ldk
(6)
of ol Hrk. ol7|Al, K, =k —kI opm,
HP ) = 1% Hankel $40]1L,
An(kz,w)g 13 Hankel &<=9] Aot}
HP () = 2% Hankel $40] 1

Bl = 2% Hankel F42] Aot

2.2 Exterior problem and Helical Wave
Spectrum
Exterior —‘?—Zﬂoﬂ QolA L,

o] =t oA

S 414 28 ao] 0
& Afea x2oly] ygolt.

prdzo)= Y Ak o) H (k.
27

n=-00

(M

2012



N

NAH7|WE o83t T2 HLAN &A% 88§

Helical wave spectrum2 ¢ 9}
ol
=

Felof Meks Foto] thas

1 p2r o —ing_-ik,z
Rrk)=——[ [ p(p2)e e dz=FF[p(r.4,2)]
®)
4714, F2o Fo o 27y 2.0 o) Wit Folo) wa

olct.

1

2.3 Supersonic and Subsonic Wave

Supersonic (propagating) wave :
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2.4 Inverse Problem
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