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Prediction of Exterior Sound Fields Using Micro-Computer

Naoya KOJIMA, Keiji KOBAYASHI, Hiroshige FURUTA and Hidenao OSAWA

Abstract
As industrial activity expands noise emissions from factories or power plants has become a serious

social problem. Once facilities have been constructed effective countermeasures for noise reduction

become difficult, due to the arrangement of machines, space and cost factors. It is useful to predict

exterior noise emission prior to the construction of facilities for noise assessment purposes and effective

investment.

This paper presents techniques for the prediction of exterior sound fields with the aid of micro-

computers. Examples of calculated results are provided.

1. AHE

HEHREENE R, 18- B0ToER%x X A
HEFHEHORBICEG, Bra/kimrBions L
2% o7z, UL, AMpesilc/biET 59 2 TR
M2 7 0—X7 v 783NT X7,

FHCBEQAER, KRFE - KGR w-72WE
CENEERREIEL LN L LD L IHEEIRL Y,
ANEDBERICL D FME N2 RENETH D, EHl%
HLMBEN—D L > T 5,

HHEIE, —ERELThLMNELZEZE LI EL
T L EINEY - RIFHIF D 2 <, LB EH» S
%n&hi;%"*ﬁfit/ut”c%é FRBETIE, —&
ﬁﬁquL%%ﬁa,%% hizrz - Tid, TH
e EMmE L T2 A NHBEEOTS
NTHEY, T TR BT Bk dE Ly
BEMEORELBRICHII T2 0 EE L 5T
ETW5,

ZZTARMRTIE, #hEEy - DU B - 2 2 b

TR
LR (B BARE )

©1991 The Faculty of Engineering, Yamaguchi University

% E) wBFEUILEtME T S X HINE L, =4
72 a—2 2O TRASE TFHHENY v
FLEERT LI L2 HME L,

2. BERTRAHNOBES

2.1 BEOFH

BEOTFUIL, KOOI KRMENS, —I, iz
DEEEE D LT, T - R - RS SosY
AHLTHNOMN TOBRE L~ LvoitEs L LS &
W) LDTHE, ) —lF, KRHNRDEFL ~IL
PR LRI RF AWM ERAL, v 2T
ATIE BRI L) ROWELIOBE L~ 2 HEE L £
WS LDTH B, ABFRETIE, BiFFiEo 5o
RETE =S ITI) AR, B0 T E R A
7.

FE OSSR, L A S E Y
IZHET 5, FikIERDORBITH D, #5512
(IPCHT « BT RO T 8 K e Bi R & tE ) 2%, B5
DAZH FRIT 46 & B I DFBERIC Al
THEH, ZORHDIHBEEH 2T, FOERT AL
X =DM & H 2 THEMFN I & 5 T

(PR ) %R, HBaboR@ME %% Ly < i

PR e



8 (8)

PRIV 55,
(ZEHOFHL~L] = [FED/ 7 — 1~ ]
— [Higgewie] — DEEME]
FatovEbEg, SN BRI 7o, il
DR FEWECEEE, FHENE, STOEBEREOM
DG LML EE LD

2.2 EMRE

oKz EH T A8, WRELT rkrmil'?',
LTRSS B W EOLHGE IR L M2 DA
iLad, LaL, FlsrEd ~it’\f‘|’;fﬁ'§2ﬁ7:.'.."f]‘b0)
FllE—oNEE W T I E N TE S, AFETIE
7075 LADRHLD 2D IFHENAER) bD LT
L. ZOONE, FEEY S OHBEEFENHERE LTXK
Ao 5, QIFHFHAIRMMEETH Y, FHOR
Tz X > T Fig. 1ISRT &9 Lefliz L 5,

Lp:I4\\'_2010g(r)_11+1010g(Q) ( 1 )
Ly @ ZFHOFL~L (dB:re20u Pa)
Ly @ ¥l 7 —L ~L (dB:re20u Pa)

ro Dl 2 AR 0 (m)

23237 — L ~UL Ly #'94dB TH 5 {Fili &, ##
Mk L THbR 12308 L 7235000 B L~ ol
ZEIZ L RS A RT, OHPHIRET, M
AXIYIcic L WIKEETH B, a8y TDF
A TR - FWOTE - R TGS ERRT D,
ALE D, FE R LTS HE D IA - TH D,
B O E I ZHERICHREIL T B b B

2.3 BIL2HORSH

Sl S BEDRITIE, ARSI T A HEEE LD
VEHH D, T, BEICL ) FORPORHE T 5%
%Kk 5, Fig. 3 (a) _7,\¢; 31T, HilS SHRE S
APz, TR X BEO B E R A ZSHBICRET S
Y, MY THMEMINEZEEZ NS, IO
2 W (W# AA BB) X EEX TR E L-E (FR
M) DFHRER 2DV TEHRIZ L 2 FORET O E %
zE L7,

SO OEL )ik LT Fig. 3 (D IRT &1
PR HRE 2 G L TR SICRET 2 A0 sk
3, S A HERTN ) 25 PICRIET HliEER SR
2 i P, HEEREnRXITfRAL, R
BUIAKFFEOFE L~ E LT,

FHEE T IZ DO WTEL LOREFE2 TXTHET
LRI ) T E S, FHRE o T b KT RE

Vol.42 No.1 (1991)

NHE TR - IRREE -

WA E - KRN

Pattern Q Condition
w4t Point source in free field
« o 1] (Without reflection
ry surface)
TIITTTIITITTITT
b Point source on reflection
5 2 surface

(1/2 area radiation)

Ay 4 Point source op corner
b= 4
> (1/4 area radiation)

Fig. 1 Directivity factor Q of noise source
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Fig. 2 Effect of ground on sound pressure distri-
bution
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(a) Calculation area of reflect noise
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(b) Mirror theory on reflect noise calculation

Fig. 3 Calculation of reflect noise causer by wall
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Fig. 6 Calculation of diffraction effect around
wall with finite length
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Fig. 7 Calculated example of sound pressure dis-
tribution around wall
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Fig. 9 Frequency characteristics of diffraction effect of wall
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Fig.10 Flow-chart of prediction program on noise
distribution
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Fig.11 Calculated example of sound pressure leve
distribution
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