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ABSTRACT

In this study, the aircraft noise evaluation method WECPNL, currently used by the military in air-

fields in urban and nonurban areas, and Lge, which is scheduled to be used starting in 2023, were

compared and analyzed. Moreover, L4, was calculated from actual data and using the conversion for-

mula presented by the Ministry of Environment. The differences between these calculated values of

L4n were compared, and the noise exposure damage area was compared by creating a noise map.

There was a difference of about 1dB(A) between Ly, calculated from the actual data for Military

Airfield A in urban areas and Lg, calculated using the conversion formula. The difference between

Lgen calculated from actual data for Military Airfield B in nonurban areas and L4, calculated using the

conversion formula was about 3 dB(A). The WECPNL map appeared smaller for Military Airfield A in

urban areas and appeared larger for Military Airfield B in nonurban areas. The difference between Lgen

calculated with the conversion formula and the noise exposure damage areas of Airfields A and B

may be interpreted as the difference between urban and nonurban areas. However, this may be due to

the different dimensions and the number of flights at each airfield. Before the evaluation unit is

changed to L4 in 2023, it is necessary to present more reliable Lg,, conversion values for each air-

port by conducting more studies that consider the factors for each location and area of the airport.
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Fig. 1 Measurement points of airfield A and airfield B

Table 1 Combat plane main specifications

(a) F-5 E/F main specifications

Length 14.45m Width 8.13 m
Height 4.08 m Own weight 4410 kgf
Maximum Cruising
take-off weight 9920 kgf distance 2863 km
Thrust 5000Tbs | MaxImum oy g6
speed
Nothrop T-38 | Maximum
Developer talon ascent height 16200 m
Engine GEJ-85GE-21B
(b) KF-16 main specifications
Length 15.03 m Width 9.96 m
Height 4.88 m Own weight 7681 kgf
Maximum Cruising
take-off weight 21733 kef distance 4220 km
Thrust 230001bs | MaXImum o oyeh 202
speed
General Maximum
Developer dynamics ascent height 18200 m
Engine PW F100-PW-229 turbo fan
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Table2 WECPNL and L4, at points around military

Table3 WECPNL and L4, at points around military

airfield A airfield B(1)
Point WECPNL Lgen [dB(A)] Point WECPNL Laen [dB(A)]
1 86 68 1 83 66
2 81 62 2 94 77
3 75 62.6 3 0 64
4 98 78.8 4 85 68
5 84 68.4 P 38 69
6 77 61.8
7 80 65.6
8 76 60 “
9 74 59.8 = ”
Z70
=
S6s
85.0 —
y=0.9452x- 11.495 60
200 R?=0.9013 5

@
o
o

EventLden(dB(A))

70.0 75.0 80.0 85.0 90.0 95.0
WECPNL

100.0

Fig. 2 Correlation between WECPNL and Lg., at points
around military airfield A
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75 80 85 90 95 100
WECPNL

Fig. 3 Correlation between WECPNL and Lge, at points
around military airfield B(1)
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Table4 WECPNL and L4, at points around military

Table 5 Areas for WECPNL and Lg, noise contour

airfield B(2) (unit: km?)
Point WECPNL Lien [dB(A)] WECPNL 85 Laen 70 dB(A)
Airfield A
1 88 70 10.9 17.4
2 92 77 WECPNL 80 Laen 66 dB(A)
Airfeld B(1)
3 83 66 69.1 53.6
4 79 65 WECPNL 80 Laen 66 dB(A)
Airfeld B(2)
5 84 70 57.7 472

v =0.8974x- 72386
80 R®=0.8685

Ewvent Lden(d

70 75 80 85 80 95 100
WECPNL

Fig. 4 Correlation between WECPNL and Lg., at points
around military airfield B(2)
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Fig.5 Comparison of noise contours at military
airfield A (WECPNL 85, Lgn 70 dB(A))
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Fig. 6 Comparison of noise contours at military
airfield A (WECPNL 80, Lg4n 66 dB(A))
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. EEE WECPNLS5

. L, 70dB(A)

Fig. 7 Comparison of noise contours at military air-
field B(1) (WECPNL 80, L4, 66 dB(A))
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Fig. 8 Comparison of noise contours at military air-
field B(2) (WECPNL 80, Lgen 66 dB(A))
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Fig. 9 Comparison of noise contours at military air-
field B(1) (WECPNL 85, L4, 70 dB(A))
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Fig. 10 Comparison of noise contours at military air-
field B(2) (WECPNL 85, Lgen 70 dB(A))
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