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AIRCRAFT NOISE AND METHODS OF ITS REDUCTION

Annotation. Aircraft noise and methods of its reduction are considered. Brief
information about noise sources and acceptable value are described. Regulatory documents, the
noise standard established by ICAO are also considered. Recommendations for reducing aircraft
noise are presented.

All living organisms are susceptible to noise. Even at a relatively low level, but constant
noise, a person may experience discomfort, irritability, headaches. The most harmful is sudden
noise that violates the psychological comfort of a person (takeoff and landing of an aircraft, areas
and routes for supersonic aircraft).

After prolonged exposure to noise on the human body, in particular on hearing,
sensorineural hearing loss may appear, which is manifested by hearing loss. Frequent and regular
noise is a source of sensorineural hearing loss.

Pilots are exposed to this noise level, the noise level fluctuates in the range of 90-109 dB,
and in the cockpits of helicopters - in the range of 100-118 dB.

Aircraft noise affects the entire spectrum that is in the vicinity of the airport, including
the residential area. If the residential complex is located close to the airport, the impact factor to
aircraft noise increases. Noise creates discomfort to the human body.

Keywords: aircraft noise level, aircraft noise certificate, ICAO, equivalent sound level.

Introduction.

Air transport is the most efficient due to the ability to cover long distances in a relatively
short time, this indicator gives a great advantage in the modern pace of life. The demand for air
transportation is growing every year in all countries of the world.

To meet this demand for air transport services, aircraft fleets are expanding, new airlines
are being created, new airports, airfields and additional runways are being built.

One of the main reasons for the increase in noise was the growth of air travel and the
opening of new routes. This led to the emergence of a new problem, as harmful noise levels,
which took second place after flight safety.

The source of noise is the disturbance of air and gas flows created by a running engine,
and a jet engine has worse noise characteristics compared to other types.

Additional sources of noise are intense noise during the preparation of aircraft for
departure, it can also be attributed to noise at special sites during engine testing.

Aircraft noise is harmful to the entire ecosystem, which includes people, plants and
animals.

The main characteristic of noise when exposed to the body is its intensity. The risk of
harmful effects increases with intensity and is measured in dB. Loud and prolonged noise
increases the intensity of the noise and increases the harmful effects that can lead to hearing loss
in humans. The main indicator is the duration of the noise, the longer the exposure, the faster the
damage occurs.
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A value of 20-30 dB is an acceptable level and is considered harmless, an example of
such an indicator would be background noise that occurs in everyday life. Permissible noise level
in production is 80 dB. At a noise level of 130 dB, a person has headaches, a sound level of 140
dB or more becomes unbearable for a person.(fig.1).
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Figure 1 - Noise level diagram

ICAO was established on December 7, 1944 as a result of the signing of the Chicago
Convention jointly with the UN. It contains 19 annexes, and one of them is annex 16. During the
development process, it was decided to combine all the currently adopted provisions into one
document regarding the regulation of aircraft engine emissions. As a result, it was decided to
change the title of annex 16 to "Environmental Protection”, in which the first volume of this
annex contains the current provisions (third edition). As a result, in Annex 16, the second
volume is the section "Aircraft noise"; which contains provisions on aircraft engine emissions.

The international document regulating the permissible parameters of aircraft noise was
adopted back in 1971 and is still in force. This is Appendix No. 16 (on environmental protection)
to the Convention on International Civil Aviation. The standards set out in the first volume of
this appendix have been developed by the International Civil Aviation Organization (ICAO) and
must be followed by all participating countries that have signed the Chicago Convention. In the
creation and compilation of the document, various methods and methods were used to measure
noise, methods for certifying aircraft for this factor were studied. , the ability to reduce noise
with running engines on the ground and in the air, the reaction of the human body to noise.

Aircraft Noise Certificate.

The Civil Aviation Authority recognizes the Aircraft Noise Type Compliance Certificate
issued by the State of the aircraft design or manufacturer in accordance with the applicable
ICAO Standards contained in Annex 16 Environmental Protection. Defense, Volume-1
"Aviation Noise".

Recognition of the Certificate of Conformity of the Aircraft Type to Noise Standards
issued by the state of the aircraft designer or manufacturer is confirmed in the issuing countries.

The noise certificate is issued for the entire life of the aircraft.
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Aircraft noise measurement.

The measurement of aircraft noise is obviously an important type of research not only in
the aircraft industry. Already existing airports in the course of reconstruction, and new ones at
the stage of project development, must be tested without fail in terms of aircraft noise that will
penetrate into the surrounding territory, including settlements of various sizes. In addition, the
study of aircraft noise parameters is important in the improvement and construction within the
settlements themselves: a change in the building configuration affects the propagation of sound
waves, new houses may fall into the zone where the permissible values will be exceeded. Thus,
aircraft noise measurement customers are both construction and architectural and design
organizations, as well as individuals who, for some reason, doubt the compliance with the
standards in their place of residence.(fig.2).
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Figure 2 - Aircraft noise sources

Equivalent sound level.

The equivalent sound level is the value of continuous continuous noise which, within a
specified time interval, has the same r.m.s. level as the aircraft noise under consideration, whose
sound level L, _varies with time. The regulated time intervals are 16 hours of the day and 8

hours of the night (from 7.00 to 23.00 and from 23.00 to 7.00).
The equivalent sound level is generally calculated by the formula:

_ 1.7 Q1L s0E)
Ly, =101g [T J, 10 dt|, (1)

where is the regulated time interval (57600 s in the daytime and 28800 s at night).

Note - Taking into account local conditions, it is allowed to change the boundary time
from 7.00 to 6.00 or to 8.00 without changing the total duration of the day and night periods.

When designing and building new airports, the level of aircraft noise should not exceed
the established norms.

Experimentally identified and approved the level for the maximum single value and for
the equivalent:

* in the daytime (from 07:00 to 23:00) - 75 and 55 dB,

» at night (from 11 p.m. to 7 a.m.) - 65 and 45 dB.

Aircraft noise is measured using special instruments, by specialists of accredited
laboratories.
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Noise parameters can be defined:

sound level meters

noise analyzers,

combined digital measuring systems.

The main indicator that needs to be recorded during the study is the noise level, measured
in decibels. (1dB is 1/10 of the Bell, that is, a unit showing the excess of sound strength by 10
times relative to the minimum indicator for the human ear).

To obtain information about aircraft noise at a particular facility, measurements are taken
at least three times, during the day and at night with intensive airport operation, at a height of 10
m above ground level, wind no more than 1 m/s (otherwise a windscreen is required), lack of
precipitation, air temperature 2-35C°, humidity 20-95%. Points are selected:

in the contours of the designed building,

close to aircraft flight paths,

in open areas, outside the sound shadow,

at a distance of at least 2 m from sound-reflecting structures.

The obtained indicators are averaged, the equivalent noise is calculated using special
formulas.

The results of the study are drawn up in the form of a protocol, where, in addition to the
figures obtained, indicate:

the purpose of the measurements,

weather conditions,

used equipment,

information about the organization that carried out the work.

Also, the results of the measurements performed are documented by an act approved by
the head of the organization whose specialists carried out the indicated measurements. The act
clearly indicates the purpose of the studies undertaken, provides the necessary information about
the operating mode of the airport and the types of aircraft in operation, information about the
presence of an acoustic passport of the airport and possible recommendations for noise reduction
in relation to specific conditions and goals.

Noise measurement locations.

The in-flight noise measurement sites are located on a relatively flat surface, which
should not have increased sound absorption characteristics, such characteristics may be in areas
of thick, packed and tall grass. The measurement must be made in a conical space above the
measurement point with an axis perpendicular to the ground and half an opening angle of 75°, it
is necessary to free the space from unwanted objects that will significantly affect the sound field
created by the aircraft.

Noise reduction.

It is necessary before the admission into operation of the aircraft, the state where it was
registered conducts noise certification. all noise standards and regulations are described in Annex
16 to the Convention on International Civil Aviation.

To reduce the negative impact of aircraft noise in the vicinity of airports, it became
necessary to create measures to reduce noise. Due to noise restrictions, it became necessary to
apply operational methods to reduce noise levels in the surrounding areas.Several noise
reduction methods have been developed, which are listed below:

- the first method was the selection of certain aircraft flight paths during approach and
takeoff;

- the second method is to limit the use of the maximum thrust of the engine;
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-and an additional procedure was adopted to reduce noise in engine test areas, and some
other work at the airport.

In addition to the above noise reduction measures, the following additions can be added:

- it is necessary to plan and use land plots;

-Introduce additional facilities such as acoustic barriers.

Acoustic barriers include the following: from personal protective equipment for human
hearing, to soundproofing buildings and other means.

In addition to all this, it is possible to calculate the planting of trees so that they can
partially screen out noise from certain areas of the airport. 25-30 dB per 100 m can be the sound
absorption value of evergreen trees.

When choosing this sound absorption method, consider the following:

a) the climatic conditions of the airport for planting a tree must be appropriate;

b) trees should have the greatest soundproofing properties;

c) the tree must not create a bird strike hazard;

d) no need for special tree care, not susceptible to disease or pests.

Buildings can be soundproofed to protect occupants from excessive noise.Buildings can
be soundproofed to protect occupants from excessive noise.

Conclusion.

Aircraft noise is an indistinguishable part of aviation, making it completely zero remains
an impossible task. By reducing aircraft noise, the harmful effects on the environment can be
minimized. It is necessary to comply with the established measures a number of rules. Taking
measures such as issuing an “Aircraft Noise Certificate” is correct, because knowing a certain
type of aircraft, what noise level it creates during takeoff and with the engine running, all noise
protection measures can be prepared in a timely manner . When designing an airport, it is
necessary to provide for the construction of acoustic barriers and soundproofing of buildings.
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YIIAK IIY 5KOHE OHbI A3ANTY 9/IICTEPI

Anparna. ¥1IakThIH HIybl )KOHE OHBI a3aiTy o/1icTepi KapacThIPbUIaIbl. Oye KeMeNlepiHiH
IIYBIHBIH HET13r1 Ke3Jepl KOHE pyKcaT eTUIeH MoOHI KbICKalla cunarrainraH. HopmaTuBTik
Kykartap, MKAQO OGenrineren mry craHaapThl Aa KapacThIpbUIFaH. ©ye KeMeJepiHiH IIyblH
azaiiTy OoMbIHIIA YChIHBICTAp OeplireH.

35



Ka3KKA Xa6apmbicsl Ne 1 (120), 2022 ISSN 1609-1817 (Print) The Bulletin of KazATC
Becrnuk KazATK Ne 1 (120), 2022 ISSN 2790-5802 (Online) DOI 10.52167/1609-1817
vestnik.alt.edu.kz

Bykin nene mryawlH ocepiHe ymibipaiasl. TinTi camplCThIpMalibl TYpAE TOMEH, Oipak
TYPAKTHI 1Ty JEHI€HIMEH aJjaM BIHFANCBI3ABIKTHI, TITIDKEHY/II XKoHEe 0ac aypybIH CE31HYl MYMKIH.
ocipece KayinTi OOJBIN alaMHBIH TICUXOJIOTHSUIBIK JKAHIBUIBIFBIH Oy3aThIH KEHETTCH OOJaThIH
mry (YIry skoHe KOHY, AbIOBICTaH JKOFaphl oye KeMeJIepiHiH MapIIpyTTapbl ailMakTaphl).

lynerH ar3ara crienuPUKAIBIK jKoHE crienudukanbik emec acepi Oap. IllyasiH epekie
acepi ecTy MyIIeliepiHe acep €Te/ll, OHbIH HOTHIKECI aypy/bIH IMaiaa 0oysl - ecTy KaOlaeTiHIH
TYPAaKThl JKOFATybIMEH KOPIHETIH CEHCOPJBIK €CTy KaOIICeTiHIH JKOFaIybl. OJETTe, CCHCOPIIBIK
€CTy KalijaeTiHiH Oy3bUTYBIHBIH JaMybl OHIIPICTIK XKaFaaiaapaa 00JaTeIHIal MIYABIH Y3aK KOHE
TYPaKThI oCep €TyiMEH OalIaHbICTHI.

Ochburaiima, oye KeMeciHIH KaOWHAChIHIAFbl VIIKBIIIKA OCEp €TETiH Iy JeHrewi
KO3FANTKBIII TypiHEe, OMIKTIKKE >KoHe ymry pexumide Oaimanbictel 90-109 nb, an
TIKYIIAaKTapIbIH KabuHanapbiaaa 100- 1unana3oHbIHIA ©3Tepei.

Oyexaiiap MEH dye KOJIAPbIHBIH aifHAIACKIHIAFBI IIYABIH JIACTAHYBl TYPFBIH YHIIEpPIi
KOCca ajfaH/Ja MWUIMOHJAFaH IIaplibl IMIAKBIPHIM ayMaKThl KAMTHIbL. ©OYEXKaWJblH OCTe
KaJIaCchIHA JKaKbIH OPHAIACYBIMEH XaJIBIKTBIH YHKBICHI MCH JIeMallyblHa KEJIEPTi KENTIPETiH KoHEe
JICHCAYITBIKKA TEePIC 9cep ETETIH dye KeMeJIepiHIH IIYBIHBIH dJICYMETTIK Mpo0ieMack 0ap.

Tyiiinai ce3nep: ymak urysl, ymak mysiHblH ceptudukarer, ICAO, Ganamansl AbIObIC
JIEHTr el
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ABHUAIIMOHHBIN IIIYM 1 METO/JbI EI'O CHUKEHUS

AHHoTanus. PaccMOoTpeH aBHallMOHHBIN IITyMa U METOJIbl €ro yMeHbleHus. OnucaHo
KpaTkas MHpopmMaius o0 HCTOYHMKAX LIymMa M JONYCTHUMOE 3HaueHue. Tak ke pacCMOTPEHbI
HOPMTHUBHBIE JOKYMEHTBI, CTaHAapT IrymMa ycraHoBieHHbIH MKAO. M310xkeHsl peKMOMEHJauu
10 CHMPKCHHUIO aBUALIMOHHOTO IIyMa.

K mymy noasep:keH Bce KMBBIE OpraHU3MBbI. [[a)e mpHu OTHOCUTENIBHO HU3KOM YPOBHE,
HO TOCTOSIHHBIM IIyM, Y 4YeJOoBeKa MOXKET BO3HHMKaTh JUCKOM(DOPT, pa3apakxMTeIbHOCTD,
rojoBHble Oonu. Haubonee BpenHbIM cuuTaeTCsl  BHE3AMHBIM IIyM, KOTOPBIA Hapyllaer
IICUXOJIOTHUECKUI KOM(OPT yesioBeka (B3JIET U MocajKa BO3AYIIHOTO Cy/IHa, PalOHBI U TPacChl
JUISL CBEPX3BYKOBBIX CAMOJIETOB).

ITocne mIMTENBHOrO BO3AEUCTBHS LIyMa HA OpPraHMU3M YeJIOBEKa,B YACTHOCTH Ha CIIyX,
MOTYT NOSIBUTCS HEUPOCEHCOpPHAsl TYrOyXOCTb, KOTOpas IIPOSIBISIETCS CHUIKEHHUEM CIyXa.
YacTelil ¥ peryJsApHBIN LIyM SBISAETCA UCTOYHMKOM Pa3BUTUS HEHPOCEHCOPHOW TYroyXOCTH
CILyXOBOTO OpT'aHa..

Bo3zeiicTBUIO TaKOro ypoBHS IITyMa MO/IBEP>KEHBI TUJIOTHI , YPOBEHbB IIyMa KojeOnercs B
nuamnaszone 90-109 nb, a B kabunax BepTosieToB - B auana3zone 100-118 nb.

ABUAIMOHHBI IIyM BO3JEHCTBYET Ha BECh CIEKTP, KOTOpbIE HAaXOIATCS B OIU3U
a’ponopTa, BKIOYAsl 30HY JKUJIOT0 KOMILUIEKCA .€CIH YKHIJION KOMIUIEKC PacloyioKeH OJM3KO K
a’poropTy, Ko3(pPHUIMEHT BO3AEHCTBUA K aBHAIMOHHOMY IIyMy moBblmaercs. llym co3maer
TUCKOMGOPT OPraHU3My YeJIOBeKa.

KiroueBble c10Ba: ypoBeHb aBHALIMOHHOTO IIIyMa, CePTU(UKAT BO3IYIIHOTO CyIHA IO

mrymy, MKAO, skBUBaJIeHTHBIN ypOBEHB 3BYKa.
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