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hear because the sound
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Diffraction
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If you were several wavelengths
of sound past the post, you would
not be able to detect the presence
of the post from the nature of the
sound.
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14 CFR Part 36 - flight profiles — airplane/takeoff
Cut-back > (a) The airplane begins the takeoff roll at point A, lifts off at point B
completed and begins its first climb at a constant angle at point C. Where
Cut-back \ thrust or power (as appropriate) cut-back is used, it is started at
started L point D and completed at point E. From here, the airplane begins
Maximum T a second climb at a constant angle up to point F, the end of the
thrust noise certification takeoff flight path.
(b) Position K1 is the takeoff noise measuring station and AK1 is
) N 4 Kq the distance from start of roll to the flyover measuring point.
-t Q- Position K2 is the lateral noise measuring station, which is located
Speciied ake-of measursment dtance on a line parallel to, and the specified distance from, the runway
o center line where the noise level during takeoff is greatest.
= (c) The distance AF is the distance over which the airplane
position is measured and synchronized with the noise
Migere 4364, Typloal Takeeff profile measurements, as required by section A36.2.3.2 of this part.




14 CFR Part 36 - flight profiles — airplane/approach
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Figure A36-5. Typical Approach profile

(@) The airplane begins its noise certification approach flight
path at point G and touches down on the runway at point J, at
a distance OJ from the runway threshold.

(b) Position K3 is the approach noise measuring station and
K30 is the distance from the approach noise measurement
point to the runway threshold.

(c) The distance Gl is the distance over which the airplane
position is measured and synchronized with the noise
measurements, as required by section A36.2.3.2 of this part.

14 CFR Part 36 - flight profiles — helicopter/takeoff
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(2) The reference flight path is defined as a straight line
segment inclined from the starting point C (1,640 feet (500
meters) from the center microphone location and 65 feet (20
meters) above ground level) at a constant climb angle [ defined
by the certificated best rate of climb and Vy for minimum engine
performance. The constant climb angle B is derived from the
manufacturer's data (approved by the FAA) to define the flight
profile for the reference conditions. The constant climb angle 3
is drawn through Cr and continues, crossing over station A, to
the position corresponding to the end of the type certification
takeoff path represented by position Ir.

14 CFR Part 36 — flight profiles — helicopter/approach
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(i) The beginning of the approach profile is represented by helicopter
position E. The position of the helicopter is recorded for a sufficient
distance (EK) to ensure recording of the entire interval during which
the measured helicopter noise level is within 10 dB of Maximum Tone
Corrected Perceived Noise Level (PNLTM). The reference flight path,
ErKr represents a stable flight condition in terms of torque, rpm,
indicated airspeed, and rate of descent resulting in a 6° approach
angle.

(ii) The test approach profile is defined by the approach angle n
passing directly over the station A at a height of AH, to position K,
which terminates the approach noise certification profile. The test
approach angle n must be between 5.5° and 6.5°.

(2) The helicopter approaches position H along a constant 6° approach
slope throughout the 10 dB down time period. The helicopter crosses
position E and proceeds along the approach slope crossing over
station A until it reaches position K.

14 CFR Part 36 - flight profiles — helicopter/fly-over
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(d) Level flyover reference profile. The beginning of the level flyover
reference profile is represented by helicopter position Dr (Figure H2).
The helicopter approaches position Dr in level flight 492 feet above
ground level as measured at Station A. Reference airspeed must be
either 0.9VH; 0.9VNE; 0.45VH + 65 kis (0.45VH + 120km/h); or
0.45VNE + 65kts (0.45VNE + 120 km/h), whichever of the four
speeds is least. The helicopter crosses directly overhead station A in
level flight and proceeds to position Jr.
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1) For each flight segment k of the flight event of duration 0.5 s, computation of 1/3th octave band SPL in the frequency range [50 Hz:10 kHz] (band 17-40)
2) The SPL;x levels in dB are converted into perceived noisiness coefficients using the following relationship:

10M<(SPLia—SPLe) ¢ SPL, < SPL;x [Where the reference SPL and slopes M are defined in Table (10).

i = 104(SPLu-SPL) - gp Ly < SPLix < SPLa 1/3 Octband-16 SPL, SPLs SPL. SPLs SPL. M, M. Mq M,
" ll)""(Sp L.x-SPL.) if SPL, < SPL;x < SPLy 1 910 64 52 49 55 0043478 0030103 0079520 0.058008
10Ma(SPLix-SPL4) ¢ SPLy < SPL; » < SPL, 2 859 60 51 44 51 0040570 0.030103 0.068160 0.058008
— - 3 873 56 19 39 46 0036831 0030103 0068160 0.052288
4 799 53 47 34 42 0.036831  0.030103 0.059640 0.047534
3) Then the noisiness of each band i is summed up to give the total perceived noisiness level | : TESL WS OEG 0003 00501 00w
Ny for the segment k , defined through: ? MO 46 43 20 3 0N 00NNS 00S0IS 00621
- 8 749 “ 42 21 30 0.032051 0.030103 0.053013 0.037349
. 10 9 946 42 41 18 7 0.030675 0.030103 0.053013 0.034859
2 . . _ 10 o0 40 40 16 ‘25 o.n‘wm? T\A 0.&&:\01{! 0.034859
N = 085uix(nix) +0.153 ey 4) Then PNLis computed: | P« =40 jog, gy 8o ™) : ToLoononomm o o
1 13 oo 40 0 16 2% 0.030103 NA. 0.053013  0.034859
u o0 40 40 16 25 0.030103 NA. 0.053013  0.034859
5) An extra penalty needs to be incorporated into the total noise correction to take into account | 2 NN B s A e e
the annoyance of discrete tones that affect the human more negatively. The tone correction . B om0 IS0 NA 005N 00T
factors cix for each flight segment and for each bands are a computed on the base of the | BB o4 ol XA 00 00
difference between actual and smoothed SPLs. The overall correction factor for the flight n -

. oo 1 1 1 17 X NA. .0681 .037.
segment k is defined as: SN n s ume e

6) The tone corrected PNL is then computed using the following formula:

| PNLT}, = PNL, + Gy . PNLT ..
i
7) The final step of the procedure consists in integrating the PNLT curve in the time range [t;:
t, ] where t; corresponds to the first time the PNLT is above the threshold PNLT,,, - 10 dB i = S
and t, correspond to the last recorded segment above the same threshold. i e
8) The EPNL is finally given by the following formula: E
H .
D) )
t1 t2

1) B
EPNL = 10log,, (1(1)—5/ 107 dt)
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