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MEASUREMENTS OF FROPELLER-DRIVEN AIRCRAFT NCISE
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Institute of Avietion, Warsaw, Poland

INTROUUCT ION
After the years of rich development commercial aviation
which is connected with the large and the rather rare
aerodromes in the seventies of general aviation noise
contrel wasg not limited to this type of aviation.
General aviation makes use of small air fields which are
positioned near cities. For exemple more than 280 of
these fields are in West Germany. Weat Germany and
Switzerland were the first countries which introduced
noise 'limite for the light propeller aircraft, Currently,
all over the world, one of the conditions for the issue
of an airworthiness certificate for civil propeller-
~driven aircraft, is measurement of their noise levels
and issue of a gpecial noise certificate, based on
internationally approved standard Annex 16 ICAO. The-
rules are permanently growning more strict.
The A-weighted sound pressure level compared to Annex
16 Chapter 6 Noise Limits are shown in Pig. 1.
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RESEARCH
In Poland the research are carried out to help
designers in their difficult duties, The difference
between the noise levels generated by the propeller-
-driven aircraft with the same gross weight evidence
the scale of this problem, During the investigation
which was bound with the identification of the main
noige sources in light aircraft it is noted that the
dominart source is propeller on the condition that the
exhaust of gesaes was equipped with the effective
muffler. The sound pressure level was measured around
the airplane on the ground at the radius R = 50,
The firgt harmonic of the propeller in comparison with
the firet harmonic of the exhaust and the overall sound
pressure level explicitly testify to dominante of the
propéller noise. The investigations were realized in
three directions.
1. The distribution of the sound field around the motor
glider %as compared for two ceses when it was equipped
with two types of the piston engines: Limbach,Pranklin.
2, The one-third octave band sound pressure levels were
confronted with the agriculture aircraft equipped with
the reduction gear and without it.
3. Noise generated by the light airplane which was
flovn at 305 m was measured for two casen:
a/ the aircraft was equipped with the standard and with
the modified propeller

b/ the aircraft was equipped with the effective muffler
and ‘without it.




MEASURELENTS OF PRCrSLLER-DRIVELR AIRSRAFT NOISE

STULY OF THE FROPELLER KOISD
Recent increases in interest in propelier noise
cerneration and reduction hazve resulted in rurter of
regearch and develorment studies. Hesulss from these
investigations were reviewcd with & view to determining
noige reduction methods whieh could be applied ta study
air;raf:‘noise. Fropeller noize control aprroaches
considered were:
- Yreduction of Tip Lach Yucber
- c¢hange of Airfoil Sectien
- reiuction of Fropeiler Diareter
- increase in Number of Elades
- reduction of Blade Leading
- 3lade 3weep
- change of ip Slarpe
- irregular Biade Spacing
- Ducted Propeller
Change of the above parameters awre not always eensible,
Tne propeller performance characteristics are always
finally the factor to selecticrn cf the correct methed
of the conduct,

STATISTICAL ANALYSIS

Several flight test programs'hnve been conducted
recently with the objective of obtaining empirical
relationships between far field noise levels,
particularly A-weighted levels, end propeller geometry
or operational conditions. A recent test program by
ICAD Committee on Aircraft Noise /CAN/ Working Group C
has been reported in /1/, On the grounds of this data
they were tested with the help of the regression
analysis.
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Relationships between Helical Tip Mach Number of
propeller's blade and A-weighted sound level are shown
in ¥ig. 2. Analyeia of the results in /2/ shows that
rot only Helical Tip Mach Number scores the high value
of the correlation coefficient. Power coefficient and
the advance ratio clear construction parameters of the
propeller have the high value of the correlation
coefficient too /Fig. 3 and Fig., 4/. These factors
were put to the equation of the multiple regression.
FLIGHT TEST DATA
The standard for aireraft up to 5700 kg take off weight
limits the noise level during overflight at the altitude
H = 300 n /above ground/. The experience got out of
practice evidence that this kind of measurement does
not describe noise produced by all sorts of propeller
aircraft. The issue lies in that certification limits
ought to produce an effect in the best possible manner
on improving a new design. The realization should take
noise control into account right in the source.
In these days now cur atiention is fixed on propeller’s
noise characteristic. The peculiarity of propeller noise
ig taken as a point of issue to unify the certificate
‘procedures for all types of propeller-driven aircraft
/zeneral aviation, agriculture aviation, aerobatic
aircraft, etc./. Usage of adequate calculations based
on these measurements can give a definition of optimal
noise control flight.
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