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1.INTRODUCTION

In order to assess the environmental impact of noise from developing area, it is
necessary to get the noise reduction data. It is well known that the noise reduc-
tion is affected by the meteorological conditions. There are many methods to es-
timate the noise propagation in long range under certain meteorological condi-
tions, but we know that no systematic prediction method allowing to predict the
actual meteorological condition and it is difficult to observe them. Qur major inter- -
est was whan the reduction become small, so, the test signal was emitted from
the fixed point on the sea and received at points on the seacoast about Skm
from the source. The measuring system was operated automatically, then we
could continue the measurements for 14 months. The M- sequence comelation
technique[1),[2].[3] was applied in order not to annoy the people in the site, and
further the microphones with parabolic reflectors was used. During the measure-
ments, some meteorological conditions were observed simultanecusly.

2.MEASUREMENT SITE
Fig.1 shows the measurement oM
site. The source was setied on E Planning Gite | (S0 Level +16.00m)

the revetment of the arlificial is- B--=-c---m-n
land and the height was 14.5m a-
bove the sea level. Two receiving
points weare settled on the sea-
coast and the height was 12m a-
bove the ground. The horizontal 1
distances between the source No.A
and two recaiving points were (e 15,1020,40,100m}
5270m and 5850m respectively.

The meteorological conditions Fig.1 Measurement Site
ware observed on a tower 100m

0.2
(Ground Lovel +12.00m)
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high near receiving point No.1, i.e. temperature, humidity, wind velocity and
direction were observed at the levels 1.5m,10m, 20m, 40m and 100m above the
ground, and solar radiation and some cther conditions were observed on the
ground. And also at the station M 16m above sea leval, temperature, humidity,
wind velocity and direction were observed.

3.MEASURING SYSTEM

M-sequence Correlation Method: As we were afraid of that the measuring sig-
nal annoyed the peoples, M-sequence comelation method and time averaging
technique was applied. 1/3 octave band noise of 250Hz, 500Hz and 1kHz were
moedulated. The order of M-sequence signal was 5 and clock period was 100ms.
Averaging time was 155 seconds.

Measuring System: The measuring system, the power supply for the source
station on the sea and remote control by radic and telephone line, were de-
signed mainly aiming at it works automatically for long time. Fig.2 shows the
schematic diagram of the measuring system. The source station comprised of
power supplying, signal generating, monitoring and communication part. The
recaiving stations comprised of receiving, analyzing and communication part.
And both stations were controlled by the central station. Power level of source
signal was automatically controlled the following back ground noise level at each
raceiving station, Through the measurement, the conditions of the systam could
be monitored by computer communication through telephone line.

Acoustic Characteristics of the Loudspeaker and Microphone System: Be-
cause of the limitaton of power supplying capacity, a straighthom type
loudspeaker was used. Fig. 3 shows the frequency characteristics of the loud-
speaker. The loudspeaker was directed to the receiving station No.1, where ona
inch condenser microphone with parabolic reflector was used. Fig.4 shows the
directional characteristics of the parabolic reflector,

Reoalver
System

AD Convertor | 5.LM.

)

[ I ]
Electric Ganerator I—IJ: \

'

Fig.2 Schematic Bleck Dlagram

B16

of the Measuring System

1

1

i

1

: Hom Type " |

= Whita Nolse Generator Lowd Speaker 113 Qct.Band Filter !
3 173 Oct.Band Fiter Hlben Transtormer | |
E N i
8 MuRtiplexer Vaciar Campase Clreult .
1

B M-Sequence Modurator AJT Convertor \
= e !
Digital Attenuator !

1

Power Amplifier !

i

1

Transceiver |-Modem

—fooar]

Desk Top Computer
| (Memory Disk Printer) |¢,')| Multplexer |

Procaedings of Internoise 96




Tanioku, Konishi & Mackawa

-

Redstive Leve (4B)
1

=] S

3 8
Directionsl Gain  (4®)

=

P PR T NP R ol L

|
[ ]
=]

125 250 500 1k 125 250 500 1k
1/3 Oct, Band Center Frequency (Hz) 13 Oct. Band Center Frequency (Hz}
Fig.3 Frequency Characteristics Fig.4 Cirectional Gain of the
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4 MEASUREMENT AND RESULTS

Measurement: The measurements were carried out from June 1989 to July
1990 in every hours in every days except holidays. We regarded that the meteor-
ological conditions do not show 1 wesk periodic change, so0 1 day suspension
par 1 week is not a serious problem. In ona trial of the measurament, 1/3 octave
band noise(250,500,1k Hz) modulated by M-sequence which duration was 155s,
was emitted sequentially. Total time per one trial including the time for comela-
tion analysis and data communication between the central and the receiving sta-
tions was about 10 minutes. The analyzed comelation wave forms and receiving
lavels was stored in a hard disc with monitored reference level at a point in front
of the source. Fig.5 shows a example of level time history measured at No.1
and analyzed comelation wava form. Here, we define that the noise reduction in
this site and situation is the difference between the monitored reference level of
the source and the receiving level cormected by the directional gain of the reflec-
tor for the microphone, The receiving level at No.2 is comected using the
directivity of the loudspeaker, So, this noise reduction includes geometorical
spraading loss, absorption by air, effect the surface of sea and ground and the
effact of scattering by the turbulence of atmosphere.

Results: B334 trials were camied out during 14 months, noise reduction data
wera obtained in about 60% times of these trials. There was no compiaint about
the test signal at the vicinity during the measurement, we obtained sufficient
large numbers of data. About the measuring system, the loudspeaker and the
microphones had been working well in severe weather condiions, but the
electric generator and telephone line broke down mechanically, and we stopped
the measurement for a few days.
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Flg.5 Measured Level Time History and its Corvelation Wave Form

Proceedings of Internalse 96 _ 617



Tanioku, Konishi & Maskawa

Noise Reduction Level (dB) No.l, 500Hz  Nov. 1989

1200

1o 3 L
Temperature {"C) h=15m at No.1

T—T 7

Income—Qutgoing Radiation MVm) at Nowl

Vector Wind Velocity (n/s) to No.1 Direction h=100m at No.l

11 % ] 5 30
Day in Nov. 1982

Fig.6 Examples of Nolse Reduction Levels(No.1, 500Hz) and Meteorological Conditions

Fig.8 shows examples of the noise reduction levels and some metecrological
condiions during a month. The noise reduction level show one day periodic
change basically and the range of the changing is 50dB or more. And in some
situations, the noise reduction level changes 20 ~ 30dB per one hour. We can
see some relation between the noise reduction level and some meteorological
conditions from Fig.6.

5.CONCLUSIONS

We designed a automatic measuring system using M-sequence correlation
technique, and successfully obtained the long distance{Skm) noise propagation
for long time(14 months) continuously. There was no disturbance by the test sig-
nal, since the power level of the source signal was controlled refering to the S/N
ratio at the receiving point, where also the microphone was used with a
parabolic reflector.
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