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4. EXTRA GROUND ATTENUATION WITH THE AIRPLANE ON THE GROUND - The distance from
the source to the shadow boundary in the upwind direction is about 200 ft. In this direction the ‘
sound level decreases with distance as shown in Figure 2a. These curves are based on an analysis
of the data given in references 2 through 6, and from the theoretical studies in references 7 and 8.
Similar curves for other directions leading into the shadow are shown in Figures 2b through 2f.

For the downwind sector (see Figure 1) the corresponding extra ground attenuation is shown in
the 0 to 2 deg angle of elevation curves in Figure 4.

5. EXTRA GROUND ATTENUATION WITH AIRPLANE NEAR GROUND - For the purpose of calculat-
ing the attenuation of noise propagating from an airplane at low altitude, Figure 4 is included.
These data are presented for varying angles of elevation from the receiver to the source and are
based on an analysis of the experimental results given mainly in reference 6.

It should be pointed out that the curves do not include "ground absorption' which has been observed
to be present particularly in the frequency band 300 - 600 cps. Theoretical curves showing this
effect are given in reference 2, and experimental data are given in references 2, 4, and 5. How-
ever, since this effect depends on the acoustical impedance of the ground, it is not included in this
report at this time. Therefore, in the band 300 - 600 cps, the attenuation in Figure 4 may be ap-
proximately 5 db too small for distances above 1000 feet unless the ground is a perfectly reflecting
surface such as concrete.

The shape of the attenuation curves shown in Figure 4 are understood to be the result of scattering
in the turbulent boundary layer near the ground. The thickness of this layer is of the order of 100
ft (see reference 1). The main effect on the attenuation of sound from an elevated source is con-

~ sidered to be due to that portion of the path that is located within the turbulent boundary layer as
shown schematically in Figure 3.

It should be emphasized that the curves presented here are representative averages of the present
available data and are subject to revision when further information becomes available.

PREPARED BY SAE COMMITTEE A-21, AIRCRAFT EXTERIOR NOISE MEASUREMENTS
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