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Abstract: This study proposes an indoor noise prediction method to quantitatively assess the impact
of aircraft noise on the learning environment inside school classrooms, and evaluates its applicability
by comparing it with existing prediction techniques used for road and railway noise. Aircraft noise
was classified into four types based on propulsion systems: jet engine, turbo fan, turbo prop, and
helicopter. Frequency-dependent acoustic characteristics were analyzed using 5-minute equivalent
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continuous sound level (Leq) data collected under actual flight conditions. Based on the measurement

data, an acoustic simulation was conducted that incorporated classroom structural conditions and

absorption properties of interior finishes, allowing for the estimation of the outdoor-to-indoor

correction factors of aircraft noise. The correction values ranged from -8.0 to -8.2 dB(A), with deviations

within 0.1 dB(A) compared to road and railway noise, indicating a similar transmission pattern. This

result suggests that aircraft noise can be fundamentally integrated into existing indoor noise prediction

models based on Leq. However, parameter adjustments reflecting the specific acoustic characteristics

of aircraft noise are required to enhance prediction accuracy. This study is expected to provide a

practical foundation for predictive evaluation of indoor aircraft noise and contribute to enhancing the

accuracy of noise assessments in educational environmental evaluations.

Keywords: Environmental Impact Assessment, Educational Environment Assessment, Newly-planned
School, Aircraft Noise, Noise in the Classroom
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Table 1. Measurement location of aircraft noise

Category Measurement location Floor Types of aircraft
A 00 military airport IF Jet engine
B 440-1, Banjeong-dong, Hwaseong-si IF Jet engine
C 113-3, Gwangam-dong, Hanam-si IF Helicopter
D 13, Ilsan-ro 36beon-gil, Wonju-si SF Helicopter
E 1394, Gasan-ri, Ibanseong-myeon, Jinju-si IF Helicopter
F 186, Yongdang-ri, Sacheon-eup, Sacheon-si IF Turbo prop
G 233, Gomudari-gil, Gongdo-eup, Anseong-si IF Turbo prop
H 8, Cheongsong-ro, Gimpo-si 7F Turbo fan
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Figure 1. Picture of aircraft noise measurement
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Table 2. Noise level examples with increasing aircraft passages
Category Noise Level
Measurement Location Aircraft Passages Lieq (Smin) Ltmax Ls

1 51.0 66.3 54.6

A 00 military airoort 2 517 613 58.8

(O A Atpo 3 544 62.4 61.0

4 56.9 69.4 63.0
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Table 3. Sound Absorption Characteristics by Frequency for Classroom Interior Materials

Category Absorption Coefficient by Frequency
Category Material 125Hz | 250Hz 500Hz 1kHz 2kHz 4kHz
Window Frame Double Layer of PVC 0.318 0.091 0.036 0.015 0.006 0.001
Window Glass Glass,ordinary window glass 0.350 0.250 0.180 0.120 0.070 0.040
Blackboard Blackboard in classroom 0.240 0.200 0.200 0.180 0.180 0.210
Wooden Desk Panel 6mm Hard wooden board, 0.037 | 0039 | 0013 | 0004 | 0003 | 0014
50mm cavity
Plaster board on steel frame,
Classroom Wall 50mm mineral wool in cavity, 0.150 0.100 0.060 0.040 0.040 0.050
surface painted
Wood Floor Wood flooring 0.150 0.110 0.100 0.070 0.060 0.070
Ceiling Tile Ceiling tex 0.220 0.320 0.150 0.140 0.080 0.070

Ref. : A study on integrating noise-environment assessments to foster tranquil educational settings, 2024.05., Korea Land & Housing

Corporation
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1m distance
from window

1m distance

from hallway

Figure 3. Indoor noise prediction model and prediction point

Ref. : W. H. Park., etal., (2025), A Study on Indoor Noise Prediction Methods and Evaluation Techniques in Classrooms

According to Noise Sources - Focusing on Road

Fek A E OW of = A&, A AAF 5 F9 A9
g o, A S ATE ik Lden &
Table 3] A /\] B}S&E}. 0|2 53 AA wA s3I & o] 5Lof w}ef gro] ek B g,

‘l"'q"l‘e

and Railway Noise

o A=2.2dB(A)2] o] & 7}
224 7|17k 5010] 23 3§

A 24049 AT B BASIIA SHOH, &AL s gl

29e §37] AREE Lol LAt

I 23 4 &

GrE OE A3E Hluw

p'l_l
Okl
~
B>
bl

5% 715 F571°] gt 1% Lden 7} Table 4
of A Al5tG o m, 48.0 dB(A)°l 4] 73.5 dB(A) 91 &2
A& 9t} LdenT} 55 S7HAS T (H )2 ol 7t
7P E A8 ehcopter7} 235 D A HO = 182
dB(A)2] Z}o] S ¥ ¢ O 1, Turbo fano] &-H H A4

Table 4. Measurement Time and Lden Evaluation Results by Monitoring Site

wetA 52

7

tlo

fi

% 30

of |
sy gl

1

o)
SR
il

[e]

Q] 7
=

ok i ro b
£ g
i

N
0%
oK

ool
O

2
=2
i)
K
_|

H
i

RS °<}J—71
}z 0] A3k T who} Bl
7159 AL wlolEE 71kt

.'124 °

gt b

%A%

O

iz Measured time Nmber of air.craﬁ Nmber of equiva.lent Noise Level (dB(A))
Start End noise evaluations | noise level evaluations Lden Leq average
A Jetengine | 03.Dec. 09:39 | 03. Dec. 14:22 34 10 73.5 84.2
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Figure 5. Maximum SPL per 1/3 octave band(1sec) for aircraft noise
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Table 5. Predicted indoor propagation values of aircraft noise (area noise source prediction model)

[Unit: dB(A)]

Differences in outdoor and indoor noise level
Category -
Window - @1m Hallway - @1m Average
Jet engine 273 -8.9 -8.1
L Helicopter -7.3 -8.8 -8.0
Prediction
Turbo prop <13 -8.8 -8.1
Turbo fan -1.4 -9.0 -8.2
Average -7.3 -8.9 -8.1

Table 6. Indoor noise transmission characteristics based on predicted data (area noise source prediction model)

[Unit: dB(A)]

Differences in outdoor and indoor noise level
Category -
Window - @1m Hallway - @1m Average
Road noise (Average) -74 -8.9 -8.2
Railway noise (Average) -7.3 -8.8 -8.0
Aircraft noise (Average) -7.3 -8.9 -8.1

Ref. : W. H. Park, et al., (2025), A Study on Indoor Noise Prediction Methods and Evaluation Techniques in Classrooms According to

Noise Sources - Focusing on Road and Railway Noise
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