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Sound Characteristics and Performance of Even
and Uneven Blade Spacing Helicopter Anti—Torque System
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ABSTRACT

This paper described the performance test and sound characteristics of helicopter 'Tail-Fan'

anti—torque system. In this research, Korea Aerospace Research Institute(KARI) developed

'Tail-Fan' anti-torque system for a helicopter and carried out performance and sound capturing

“tests of even and uneven tail fans. The performance test is carried out and the noise signals

which are generated during the test are saved with microphones at the same time. The

performance test's results meet the design requirements. Tone—corrected perceived noise level is

reduced by replacing the even product with the uneven one.
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Fig. 4 Uneven case
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Fig. 5 Test result of the even case
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1/3 octave bandoll4l8] sound pressure level
(SPL)& Tstx, F8” SPLE ©]83}9 perceived
noise level(PNL)& T3k} o1& HAAIT(correction
factor) & ©]&3l9 tone—corrected noise level
(PNLT)& F% Fol effective perceived noise
level(EPNL)-& 8R= Zlo] 1 &Aolth. Z8v
o] dFelME= PNLTe EPNLol #7] w&]
PNLT7Z}A| T3tef vlmapriz shot.

1 Overall Sound Pressure Level(OASPL)
ad A3E vgsp] A 22 FHS
N FIEE et o] wiR o E doy
2 &% L overall sound pressure level
(OASPL)S ui3lgle}. Table 13 2+ 33
OASPLE HAF1 it
T3, Beo)l= Azt 40° o]delA OASPLO|
Byol= Xzt 25° ~30° o9 OASPLETH
Ao olgE AFAAY AR A =L ot
HxzZoA H RPMOE T%3t7] E7Festd &
£ 7hs8 Hdl RPMolX £A431917] wlFolt).

4.2 Perceived Noise Level (PNL)

Perceived noise level(PNL)& #Atst7] 13l
249 AL Ho|EE 1/3 octave band frequency
olx2} SPLZ ##atqich

ICAO annex 162 PNLAXMHE o] &3},
octave band®} SPLZFe] @A ZelA A4 &
S (perceived noisiness) & +& $, 4 (1), 2)F
o] &3t} PNLE #tslich

Table 1 OASPL at full RPM (dB)

2219 Baolt Nz g 2AUY AA
o9d¢] Sire PNLE Table 3, 48} 2t

NOB = 0.85 n(K) +0.15 i}m,» M

PNL(k) =4o.o+—10127 log N(&) @

4.3 Tone-corrected Perceived Noise Level
(PNLT)
1/3 octave band frequencylAd W& SPLE =

Zae ggste] BAAT(correction factor) &
T8 o]E o]83l9 tone—corrected perceived
noise level(PNLT) & & Fig. 113} Zt}.

2718 = & RPMQ A% 257, 30° <A
725 AAY Ao 3.17dB, 2.67dB7t &Agke
o, 40° , 45° oJA& HldE AAY AF0] 2.66
dB, 1.98 dB7} 3kt

w3, 4AFNM 25 A= BlEs AAE
1.62dB Zou, 30° oAM= Hlgs AlAY 2&o]
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ARt R A 2A 79 873 259 7
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JAEYEor 1.82D HojA YA 18lw
Byol= A=Az 25, 307, 40", 45° o o Z

2o £8% 230l A3E vlasiyct

Table 3 PNL at full RPM (dB)

Pitch Even Even Uneven | Uneven Pitch Even Even Uneven | Uneven

angle 1.82D 3.33D 1.82D 3.33D angle 1.82D 3.33D 1.82D 3.33D
25° 114 109 112 109 25° 123.48 | 119.67 | 123.03 121.02
30° 115 111 114 111 30° 125.45 | 122.01 | 124.96 122.70

Table 2 OASPL at low RPM (dB) Table 4 PNL at low RPM (dB)

Pitch Even Even Uneven | Uneven Pitch Even Even Uneven | Uneven

angle 1.82D 3.33D 1.82D 3.33D angle 1.82D 3.33D 1.82D 3.33D
40 104 101 104 101 40° 11858 | 115.30 | 115.92 112.75
45° 105 103 105 103 45° 11771 | 11485 } 115.72 | 11281
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Table 5 Comparison of the result (r/R=1.82D)

prchange | ot | UG | i)
| PNL | 12348 | 12303 | 045
2 PNLT | 129.53 | 126.36 3.17
- PNL | 12545 | 12496 | 049

PNLT | 13097 | 12830 | 267
“ PNL | 11858 | 11592 | 266

PNLT | 12191 | 119.25 | 266
| PNL | 11771 | 11572 1.99
* PNLT | 121.04 | 119.06 1.98
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