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Study on Sound-insulation Effects of Soundproof
Classroom (Aircraft Noise)

Hung-liang Kuo and Tien-hung Lu
Kaohsiung Medical University

Abstract

Some soundproof finished classrooms on the top floor at two
Junior High Schools near landing runway of Taipei International
Airport were chosen as evaluation points. Six microphones were set
up, one placed in the centre of the evaluation area (the classroom)
and, in the second location, one microphone was again placed in the
centre of the area, with further four microphones placed in the four
corners of the room. Using these two configurations, we measure
the Lamax and analyze 1/3 octave frequency, from 3.15 Hz to 20 kHz,
of 22 flights (including jet planes, and propeller planes) flying over
the schools. In addition to this, we installed an loudspeaker in the
corridor outside the classroom to act as a simulated sound source,
and compared the measurement from placing a microphone in the
centre of the classroom, with those while an air craft is passing by.
The results show that the soundproof effect is worse under 5 Hz,
10~12.5 Hz, 31.5~60 Hz, and high frequency over 12.5 kHz when
the airplane passed by. But, if all the frequency were transformed
into A-weighted, the attenuation would be about 24 dB (A). If we
use a loudspeaker as the sound source and adopt Pink Noise, for the
frequency with the worse soundproof effect, the noise will be
similar to that produced by passing airplanes, but the A-weighted
attenuation could reach about 38 dB (A)—about 14 dB (A) of
difference. Afterward, while checking the soundproof classroom
exposed to aircraft noise, it would be better not to use one single
loudspeaker as the simulative sound source, but adopt actual
aircraft noise as the sound source. And the Lan.x measured in the

soundproof classroom had better not exceed 55 dB (A), for
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exceeding it might otherwise interfere with the teaching at the
nearby high schools in the classroom. Meanwhile, we should also

take into account the sound-insulation effect at low frequency.

Keywords: aircraft noise; soundproof classroom; sound-insulation
effect
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Table 2. 1/3-Octave-band frequency analysis (31.5 Hz-20 kHz) outside and inside the

classroom when aircrafts fly over it

Vi3 pidl] B757 MD-82 FOK 100 UNIP
A 151| knots |3 146| knots | 3 106 | knots |3H>E 110 | kknots
(VA= S < = EE | BE A R = A JER =
dB
Hz
3.15 359 33.5 25.5 21.5 24.7 19.3 22.6 26.5
4 34.3 21.7 33.5 27.9 21.1 27.1 27.4 10.4
5 42.9 32.6 34.1 24.5 42.0 304 39.0 234
6.3 48.2 35.0 36.8 20.2 34.6 25.5 41.3 27.4
8 59.8 39.0 46.6 27.2 49.8 33.6 50.6 19.5
10 64.0 41.6 53.1 34.0 58.1 39.2 57.5 34.2
12.5 71.7 50.0 52.9 41.1 69.5 36.6 63.4 42.2
16 78.8 48.2 54.3 354 71.3 51.4 63.6 44.7
20 71.6 45.2 52.4 24.6 74.0 37.3 64.1 37.7
25 62.5 45.5 59.5 27.4 66.7 45.1 66.5 42.1
31.5 66.0 56.5 62.4 40.3 65.8 53.9 55.1 40.5
40 62.7 54.0 56.5 43.6 64.0 52.2 56.7 51.0
50 58.4 53.2 51.2 53.8 54.4 56.5 56.4 45.0
63 61.8 50.7 57.6 45.1 62.1 56.0 60.5 49.2
80 66.4 51.1 57.3 42.8 68.9 52.2 67.8 53.2
100 69.3 56.0 66.8 50.3 64.2 54.8 69.0 56.3
125 70.3 46.8 72.1 54.4 65.0 38.7 64.7 40.9
160 70.2 46.7 62.7 43.3 66.5 45.3 64.0 43.5
200 71.7 48.9 62.8 39.1 64.4 45.7 69.0 42.6
250 68.9 45.7 66.8 46.0 64.2 38.4 64.4 43.1
315 71.7 44.2 67.6 46.5 66.3 394 63.4 42.6
400 70.4 46.5 68.6 46.1 66.7 38.9 63.0 40.5
500 71.2 45.2 65.6 47.3 67.5 38.5 65.5 37.5
630 68.8 39.7 61.8 39.5 67.3 37.4 65.0 37.4
800 66.6 41.0 59.3 354 65.9 37.7 63.6 38.6
1k 67.5 40.2 60.7 34.7 65.8 39.2 62.7 36.5
1.25k 67.4 38.9 58.3 32.0 62.6 37.9 62.1 354
1.6k 66.3 39.8 58.5 32.8 61.0 35.5 60.2 36.4
2k 63.6 38.1 56.6 31.0 60.2 34.7 59.8 35.5
2.5k 63.2 35.8 54.2 27.5 57.7 31.0 57.0 31.2
3.15k 69.1 41.1 53.7 25.5 56.5 30.1 56.5 29.1
4k 61.4 35.0 51.0 25.1 56.1 30.5 54.2 28.1
5k 60.4 33.8 49.4 22.1 54.9 27.8 49.4 23.6
6.3k 61.8 34.9 50.5 23.2 52.5 25.5 49.6 23.3
8k 58.5 32.6 46.8 21.3 48.3 23.5 47.0 21.3
10k 51.2 25.8 39.6 15.1 41.6 16.2 37.9 13.8
12.5k 39.7 15.0 32.7 9.1 32.0 8.8 31.3 7.9
16k 234 7.0 21.2 7.3 22.1 7.2 22.7 6.9
20k 16.1 7.1 17.7 7.4 17.7 6.8 17.9 7.1
Lamax 78.0 51.7 70.9 49.2 73.8 47.4 72.1 47.5
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Pink Noise. e R L. dB
e AEER | Bk | FIAb =04 EWN
B I U U A B757 | 15lknots | 780 | 517
L (R EN D MD-82 | 132k 731 47.9
i R |1k PR LB - nots | 73. -
Hz \ fi # dB(A) MD-82 146 knots 70.9 49.2
3.15 253 | 25.4 | 22.9 MD-82 | 139 knots | 70.3 47.1
‘5‘ gg-g gg-g ;g'i MD-82 | 131 knots | 74.6 49.4
63 28 | 197 | Toe MD-82 | 151 knots | 74.9 50.7
8 373 | 23.8 | 28.7 MD-90 | 120 knots | 72.8 50.3
10 45.1 36.5 | 39.7 MD-90 138 knots 78.6 55.6
12.5 48.4 | 423 | 448 MD-90 | 113 knots | 75.0 | 53.8
16 545 | 37.8 | 39.8
25 585 | 30.5 | 32.5 FOK 100 | 106 knots | 73.8 47.4
315 61.7 | 39.4 | 427 FOK 50 | 122 knots 76.9 53.5
40 63.2 | 48.4 | 47.1 -
50 69.0 | 52.5 | 55.4 C130 ﬂ;o‘oogﬁT 72.6 1 30.4
63 749 | 541 | 54.7 R
80 76.1 | 51.0 | 53.0 ATR-72 | 125knots | 77.8 53.9
100 732 | 56.6 | 51.7 UNIP 110 knots | 72.1 47.5
125 72.9 | 48.0 | 463 UNIP | 113 knots | 73.8 49
160 78.9 | 49.8 | 45.1
200 277 | az3 | 434 UNIP 140 knots | 69.0 44.3
250 782 | 402 | 407 UNIP 118 knots | 73.6 48.7
315 747 | 44.0 | 42.5 R 1000ft LLUF|  72.6 471
g 2 | 0 | s
630 791 | 419 | 428 X 10008 EATF) 72,0\ 47.8
800 79.6 | 395 | 41.5 MR &
1k 79.1 | 41.1 | 41.2 R 1000ft LI | 73.1 48.3
1.25k 81.8 | 412 | 45.6 15 o
1.6k 83.4 | 44.7 | 50.0 T 1000ft DL F|  71.1 46.7
2k 82.1 | 42.6 | 46.9 LI
2.5k 78.1 | 36.7 | 41.0 AR
3.15k 733 | 33.0 | 36.2
;“; 23-‘7‘ g}-f ggg 71 SRS R I 2 Y SR i I A R
6.3k 69.3 | 32.8 | 35.3 A% @NE-11) - (HETAEHERIBER A
fgk ;gg g;g g;g DIRERF - HATE IR Bk Wl B340 38 dB
12.5k 68.5 | 32.8 | 32.7 (A) > FEZFER] 14 dB (A) ﬁﬂ?—%-' > qn
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Table 6. Reverberation time and the
value of STI

(VA= FE LB
RT

B
125Hz 0.71
250Hz 0.53
500Hz 0.71
1kHz 0.57
2kHz 0.54
4kHz 0.61
8kHz 0.76
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