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INTRONOPION

It is well known that certain types of helicopters. in particular
those which generate high levels of blade slap (impulsive main rotor noise)
or tail rotor noise, invoke more annoyance than others. Studies within
Vestland Helicopters Limited (Vim) based on steady state hover signals.
have shownthat when helicopter noise is dominated by either of these
sources a correction is required to quantity the subjective impression of
the signal when it is measured in terms of dB(A) or Email. A large number
of studies within the USA, France and other UK establishments, have similarly
shown the need for a blade slap correction. Doubt has, however, been shed
on the need for a correction by full scale flidqt studies by NASA. An
independent evaluation within VIII. of the NASA recordings has shown that
althoudl the results of the NASA experiment are consistent within thselves,
a correction (relative to the level associated'with a Wessex helicopter,
which generates a non-impulsive broadband signal) is required to account
for the impulsive nature of the helicopter used in the study.- Recently in
an attempt to clarify this situation a further series 61‘ tests have been
conducted at Hm. using real and simulated helicopter flyover noise signals
as well as real and similated hover signals. The findings are reported in
this paper together with some of the earlier results.

TEST mggy

The majority of the tests conducted within VEL have been based on
the Method of Adjustment Test (Moi) where the subjects are'eimply asked to ‘
adjust a test sound so that it was. e 1 once i to a reference sound.
For the reference a Wessex (358) helicopter recording - either hover or
flyover - has been used since this does not contain any marked impulsive
main rotor noise or tail rotor noise components. In addition this helicopter
represents the minimum level of these two sources likely to be obtainable
in practice. The test sounds were either siomlated helicopter recordings.
obtained by superimposing impulses on to a Wessex recording or real
helicopter recordings. Depending on the frequency content and repetition
rate of the impulses either blade slop or tail rotor noise(whioh has a
characteristic whine) can be simulated.

'ihe subjective tests were conducted using headphones and. depending
on the nature of the test, based on between 20 to ho subjects in the age
range 16 to 50 years with the major portion (over 7%) being male. Host
of the subjects were given sudiometrio tests to ensure that their hearing
was within the 'nomsl' (20 as) limits.
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BELTS

In the earlier studies using steady signals. tests were conducted

using a series of recordings with different levels of simulated blade slap

and tail rotor noise. The results, obtained in terms of dB(A). are shown

in Figure l and 2 respectively as a. function of the 'peak of pulse — mean

peak of broadband noise' level. Also indicated on the Figures are the

results of comparing real helicopter signals. In the blade slap case. s

Chinook recording was used while a section of a Scout flyover recording.

looped to [em a steady state sound. was used to evaluate tail rotor noise.

In both cases the Vessex (658) was used as the reference sound. The tail

rotor data has also been analysed in terms of PM) and this scale is also

shown on Figure 2.

A major concern during these early studies was associated with the

difficulty of reproducing to a satisfactory stm‘idard the sharp blade slap

impulses. Prior to conducting the tail rotor noise study from which the

results shown in Figure 2 were obtained, a detailed review and evaluation

of available headsets was conducted and a STAX Electrostatic unit selected

for subsequent tests. These have superior impulse response and frequency

characteristics and subjectively give a more realistic impulse: these have

been used for all the tests conducted since then.

In the moat recent series of tests using hover and flyover signals.

simulated and real helicopter recordings corresponding to severe blade slap

and tail rotor conditions were used. A Wessex recording was again used

as the reference sound. The results are shown in Figures 3 and h for tho

hover and flyover, the results being presented in terms of as“) and PM! _

(hover) and dB(A) and man (flyover). It will be observed. particularly

in the case of the Bell 212 with hid": blade slap, that the correction

determined is hiy-ier than suggested by earlier work. his is considered

to be a direct result of the improved quality of the reproduction and the

[set that the recording represents an extremely severe blade slap condition.

DISCUSSION

The studies conducted over a number of years have shown that neither

blade slap nor tail rotor noise is adequately represented by the standard

dB(A) or EPIII. measured. This is an important aspect since. if present.

blade slap and/or tail mtor noise can dominate the noise stated by s

helicopter in far field approach'and during landing (Pig 5 . For extreme blade

slap in the hover situation the studies have indicated a need for correction.

up to 10 dB(A) or man, while for severe tail rotor noise the correspcnding

maxim corrections are in the order of 6 dB(A) or 5.5 was. Flyover

signals require hiwer corrections than hover by 2 to 3 dB(A) or BPNdB,

and it would appear from the more recent studies that females are more

sensitive to impulsive noise and require approximately 2 dB higher

corrections.

The above results refer to the most severe cases ever likely to

occur. In practice the magnitude of the blade slap or tail rotor noise

will usually be less and as a result typical corrections to the order of

B an“) or 6 men would be expected.

CONCLUDING REMARKS

Corrections i‘or impulsive helicopter noise are required to account

for subjective impressionof blade slap and/or tail rotor noise. For high
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levels ofblade slap or tail rotor noise, corrections of 10 d.B(A) or man,
possibly more. are required.

‘Ammomm'rs

The work reported in this paper is based on detailed studies reported
in mm Reports: M 11137 - ‘_Tha Rating and Subjective Assessment of Helicopter
Blade Slap' (Hay 1976)! HP 576 - [The Subjective Assessment of Tall Rotor
Noise' (July 1978)] and HP 616 - 'Evslustion of Subjective Reactions to
Blade Slap and Tail Rotor Noise' (May 1980). The Studies reported in HP 576
and a major part of HP 616 Here-carried out under contract support by the
Department of Industry.

The authors wish to aclmowledse support of colleagues in the Applied
Acoustics Department. Visits expressed are those of the authors. -
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