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ABSTRACT

This paper discussed a procedure for noise certification of Aircraft and predicting the
full scale over-flight noise of propeller from acoustic wind tunnel measurement of small
scale propeller. Noise Certification Procedures is established from International Civil
Aviation Organization(ICAO). The data manipulations are then discussed in extrapolation to
simulation flight distance and flight simulation. One of the most important point of flight
simulation is adjustments for differences between wind tunnel test conditions and flight
test conditions. To simulated the noise level estimation procedure for noise data
post-process, simulate procedures from data of the wind tunnel noise measurement and the
flight noise measurement by using a 7kg degree UAV. This study confirmed an effectively
noise estimation procedures by wind tunnel noise test and flight noise test.
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Correction for SPL

- Noy Value Correction : N(k)

:

Tone Correction : C(k) |

:

PNLTM

- PNLT(K)=PNL(k)+C(k)

|

Duration Correction : D

!

EPNL

- EPNL = PNLTM + D
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Fig. 3. Layout of propeller noise test
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Fig. 6. Layout of level flight noise test

Fig. 7. The field test of level flight noise
measurement
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Calculation for Noise Certification Factor

-Carrection for Spectral Irregularities
- Noy Value Correction : N(k)
- Tone Correction : C(k)
- Perceived Noise Level : PNL
- Duration Correction : D(k)

'

Evaluation For Noise Certification

-Tone Corrected PNL : PNLT
- Maximum Tone Corrected PNL : PNLTM
- Effective PNL : EPNL

Fig. 8. Flighttest post process
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Fig. 10. The post-process result of simulation

Table 1. Simulation result of the post-
process between the wind
tunnel test and the flight test

Simulation Result | Flight Test Wind Tunnel
Test

C(k) : Tone

Correction (dB) 6.6667 6.6667
PNLTM(dB) 128.2840 127.603
D : duration

correction(dB) 3.2446 1.3531
EPNL(EPNAB) 1250390 | 126.2500
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Fig. 11. Comparison of the results of the
wind tunnel test and the flight
test(15m/s 6420rpm)

Table 2. Comparison of between the results
of the wind tunnel
flight test (15m/s, 6420rpm)

test and the

Simulation Result i Flight Test Wind Tunnel
Test
C(k) : Tone
.047 9511
Correction (dB) 00476 395
PNLTM(dB) 75.3671 778773
D : duration
-0.394. -1.2
correction(dB) 03943 5539
EPNL(EPNdB) 74.9726 76.6219
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