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In-flight Helicopter BVI Noise Measured
with Onboard External Microphone

Hirokazu ISHIT*, Hiromi GOMI*!, Yoshinori OKUNO*?

ABSTRACT

A series of flight tests for noise measurement was conducted by Japan Aerospace Exploration Agency using
its research helicopter MuPAL-¢. An onboard microphone was installed at the tip of the nose boom to obtain
precise BVI (Blade-Vortex Interaction) noise data from the main rotor. Since the characteristics of helicopter
noise vary according to the flight conditions, a range of level, climbing, descending and turning flights were
flown at parametrically configured airspeeds, vertical speeds, and bank angles. Strong BVI noise was mea-
sured during descending flight at an airspeed of 70 knots and descent rates of 600 and 300 feet per minute.
Stronger BVI noise was also measured during turning descent. A very clear waveform of the helicopter noise
was obtained that will help with verifying an analytical noise model and developing noise abatement flight

procedures.

Keywords: helicopter, flight test, BVI noise, onboard microphone
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fpm feet per minute 0.00508 m/s
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rpm revolutions per minute| 0.1047 rad/s
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i B146®
8 | 507 | 594 |—1056| 168]—070| 214 | 220 | 4365 | 1004 | 974 | 899 | 88 |50 0
AB — 1500 | _1__| 560 | 662 |—1316; 016|—110] 183 | 117 | 4312} 947 | 85| 89 | 86 | — |
2 500 | 581 |— 1304 — 071 —100] 228 | 132 | 4355 | 064 | 875 | 876 | 808 | HM46®
1 638 | 755 502 — 1241 —071] 176 | 624 | 4302 | 957 | 874 | 883 | 843 160
B1 500 "2 | 722 | 804 | 583] 156 —1.15| 151 | 693 | 4273 953 &7 | &1 | w0 |
"3 | 705 | 756 | 5197 =030 —0.13] 217 | 660 | 4345 ] 950 874 | 885 | 84§ ] B
1 680 | 773 | — 53| — 157 —108] 138 | 451 | 4292 | 998 | 96.3 | 869 | 806
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5 | 698 | 759 9l — 046 — 191 85 | 482 | 4356 | 977 891 883 | 821 @_74£®
1 702 | 795 | —253| — 193| — 143| 146 | 422 | 4282 | 1025 | 988 | 879 | 821 -
B3 — 300 |2 | 720 | 796 | —325] 241 —1.02| 145 | 386 | 4243 | 1038 [ 1013 910 | 876
3 | 689 | 775 [ —273] — 047 —102] 192 | 386 | 4325 | 1019 ] 1000 [ 893 | 862 —
B4 - 500 |1 | 733 | 8038 | —402| 039|—162] 81 | 362 | 4175 | 1035 | 988 | 899 | 834 | _
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