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FAI PROPOSAL FOR NOISE EVALUATION OF SMALI£R AIRPORTS

PV Brual

Enrol Acoustics. Denmark

Gateral Aviarion confronts problu'ns with environmental authorities worldwide They want

to dramatically limit the rue of mnllu air-fields, where the larger pan of sporting and

recreational flying takes place. It is at smaller airfield: dial the majority of activities

involving sliders._microlighl nircrnfi, recreational flying with nircrnfi below 9 tons weight.

hot-air balloons. panohuting and aeromodelling. takes place.

Environmental authorities react to noise problems. which in many ques are

They demonslraie an exaggerated fear of airorafl noise, due to numerous complains and

high noise level recorded by heavy aircrafl around major airports. These complaian

overlap operations at small Airfields, which than get blamed for being noisy wilhour real

justificalion. In reality. ambient noise levels generated by road and rail traffic aremany

times more disturbing than noise than: small airfields.

A! Ihe February 1993 PM Council meeting. held in Paris. it was agreed Illa: FM should

beoome actively involved in preserving smaller airfield: around the world. Environmral

groups around the wrld should he informed about the truth about noise levels around
airpons and of the benefits. that the Whole of society gets out of both airfield: and

airspons. Europe Airwons, It is meeting of November 27, l993, also rsolved to addrss
the intro of sporting and recreational aviation and noise

Further, PM was lo inform notional new clubs worldwide, about how it would be possible

to reduce airfield noise by using quieter equipment and by agreeing on special flying

corridors for mom and departure. Europe Airspons decided to keep its moons limited

to the national aero clubs of the ll EU member states and the five El-TA slates. where

similar problems have uroormrerei

Finally. FM decided to reoommend a standard method for noise-monitoring around

nit-fields. in order to show the: general aviation takes the problem seriously and rhar efforts

should he made to promote rho development of quieter aircrafi using new technology. This

decision was also adopted by Europe Airspons, wbieh it will promote as policy at
European level.
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DETERMINATION OF NOISE IMPACT AROUND SMALLER AIRFIELDS

The sugng method is limited to propeller-driven aircrafi. which have a Mean Take-Off
Weight (MTOW) below 90001:; It is' not applicable eigher to jet-powered or heavier
airrnfi. This is analogous to ICAO‘s regulations for noise certification. described in Annex
16, Vol. 1. diapter Io (Ref. 4), The method is based upon the determination of
accumulmd sound efl‘ect (Pa's) at a reference point 2.5 km from the starting point (as
stipulated fiom [CAD in Ch. 10). This method is relatively accurate. easy and dieap to
perform and control. It is therefore well-suited both for authorities, which may wish to
limit airfield activity. and for Iirfield users who are willing to impose self-regulation

Dr. Kenning E. von Gierke and Kenneth McEIdred have recently published a review of the
impact of noise on people (Ref. 1). The article stats that both USA and Canada are about
to begin dealing with small-airfield noise in the same way E industrial andltrafiic noise.
One weighty argument is given as the possibility of using accumulated experience on the
impact of industrial/outfit: noise on people as a model to measure the noise gnawed by
small aircrnfi.
The proposal therefore uses the dscriptions of noise outlined by van Gierke (Table I) for
measuring and calculating noise around smaller airfield:

The noise emission from an aircratt is dscribed by its certificated noise number. which IS

determined by the maximum Sound Level (slow) at grotutd level 2.5km from the starting
point of the aircrafl (according to ChJO. Annex l6). see M4. Until recently ICAO has
stipulated that for smaller uirerafi. the noise number should be measured according to
Annex 16. Chapter 6 (Ref. 2. 3 and 4). Since the new Ch10 method is for better than the
Ch. 6 method. it ought to he Ch.10. which is used. 1he influence of noise on people is the
same,nomanerifthesourceofnoiseisawmgineoranairerafiengine'l'hiscallsfor
the treamt. nteosuratt and lows of noise from uircrafi around airfields to he treated
the samewayasweinmoneouoa-iestreatnoiseinandarotmd industries. Thisisdonehy
measuring the total noise dose at giver plum (Le. by a house or a plot line) across a

given timeperiod (8 hours. 14 hours. a week. amonths or a yur). and dose measuremens.
whiahmnymrbeexseededeaobedetermined. Sineeitisdsirahletoreduoenoiseat
night (22:00 to 07:00) rons'derahly. the ealeulntien of noise dose in the night period will
beworkedinstmtimes more. Onthe ronnary.therne‘thodwhichisarguedforinsome
countries. as for instance Denmark. where noise in the evening (19:00 to 22:00) should he
worked in as three times more. hm proved not to correspond with the human perception of
noise. (See Ref. 1).

Afier time consuming and in—depth research. it Its been determined that the regular dose
measuremait, which we use for industry- and tnt‘flc noise. is the one, which corresponds
the hat to human reactions Alhough anomaly high. but iron-term noise levels have a
stmnger psychological influence. which do: not correspond to the contribution those high

somdlevelsaddtothetotaldose.Duetothis.lnupperlevelisveryoflmdetermined,for
noise emision from a noise some. It is flierefore natural for a smaller airfield to
determinebothamodmmmiadoawhichmynotheaceedahmflsomsopulate
that aircrufl with especially high noise numbers may not use flint particular airfield
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We now have a method. which is both simple and correct. in order for us minors the
noise dose from a smaller airfield We just have to multiply the noise-dose from individual

airerafiwitbthenumherofenginesum. Thenoise dose. whiehisputupon the

surroundings from individual aircrafi around the point of reference, is the soundpressure

squared and multiplied with everfligltt time. Pascal squared hour (Pa‘ x h). But aroumi

smaller airfield: die noise dose is considerably less. than what one is used to in indiutry

and we are thus able to use a smelle: unit like Pa’s. Pascal squared seconds. also known as

Em

Noise numhu from nircrefi is normally expressed in dB (Max LA Slow), both when the

noise number is determined according m Ch.6 end Ch.10. In order to add up the noise dose

form individual operations, it is neeesary to change the d3 numbet to the absolute

soimdpressure expmeed in Pascal. Thereafiax the value of the number for the

soimdprssure has to he squared and multiplied with the overnight time.

The efi'ective overflight time is defined as time -3dB before maximum. to -3dB nher

maximum This time varies from 5 see. for fast, low flying aircrnfi, tn lisec. for slow

high flying aircrefi. Because it is in reality totally imposible to determine the accurate

time for every start. WI will use 10sec for all smaller airfields. The mm. is sligth above

the average from a number of aocunte measuremuits. It is reasonable to use an ova-flight

time. which is slightly above the average, since we are not taking noise from landing into

consideration in dose determination. The landing noise from propeller driv airerafi are

already insignificant IS opposed to starting noise (less than 1/10).

In the table below, it is shown how much noise dose is emitted from one start, when the

airman hu a certification value of LAmnx dB. In the table is only shown hill dB values

Since the certification value for airmfi is shown in 1/10 dB. it is the idea. that there has to

be intupoleted for the DJ values. This can be in a linear fuhion. with no large errors. The

scales E and F may also be used.

dB Pa Dose Peeques

LA max He’s (10 sec)
50 . 0.00832 0.00040
55 0.01 13 0.00127

00 0.0200 0.00400
01 0.0224 0.00502
82 0.0252 0.00605
ea 0,0283 0,0050

84 0.0317 0.0100

85 0.0358 0.0127

80 0.0399 0.0159 At scales A. B. c (pg. 5) are shown

57 0.0448 0.0190 the eonan hemaen dB (scale B)

86 0.0502 0.0253 and soundpressure in Pa (scale A)

09 0.0564 0.0310 and the corresponding overnight

10 0.0002 0.0400 dose (scale C). Scales D, E and F.

75 0.113 0.1285 at the right is assisting scales. which

80 0.200 0.4000 may be used for interpolating for

85 0,058 1,287 noise numbers, which are shown

90 0.632 4.000 in fractions cl dB.
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EXAM P LE
lnrhafiollawingsemp i: sen-practical mmplooflcalwlmn. Vanna: annaller
airfield with mostly slidnr Iflivily. Th: calculllinn is valid for one full year. but there is
flyingnniviw forSmnnflIsonlyJonuufivilyiswnmtnmdinthisflmepuind. Noise
numbers hnva no be procured for every type of mm which use the airfield. The numbers
must be moor-ding In (1th method. In this example. all lypcs. euepl Pawnee PA 28 wilh
tow.th named mldingtnch. 6, hunhcsenoisenuinbersm flanged to Ch.
10;udesu-ibedlnu.Wewillhannflufindlhadosefonhesingularlinypusuninl’n’s
This number is mulfipliad with dis yearly number of suns for the said airlypa. and thus
the yur‘ly noisean is found forjhe singular ainype.
“gunman lOnoiunumheraz 7143.1‘hadnsefnr70d3isop4h‘s. The
dasefnrfldBisdmrminedMflImeuseofscalaEandhwhm ldBcorrcspnndstothe
midlime with 1.26: 0.04 x 1,26 = 0.05 Pn‘s Grob 1098 has a Chm noisenuniher a:
69dB. Hen we may assume 60d3 equivalw to 0.0“ Pa“: and multiply with 7.94. or we
may draw ldBfrom 70d}! equivalent to 0.04 Pa's. by dividing with 1,26. In both cases lh:
mult is dm 69dB canspond m n noisedosa of 0,032 Pn‘s 1944 Proceedings 0! Internoiaa 96

 



      

 

Example for 1993 Certificated noise no. Dose pr. Yearly Total dose
Ch.6 Ch. 10 start (We) Starts Pa’s
d3 d3 (Pasques)

'Pawnce Pm alone 67.3 71 0.050 1300 65

Pawnee Pm with row 67,8 77,2 0,21 2500 525

Falco LVB Alm GA 67.2 70 0.063 100 6

Grub 1093 Mom glider 63.2 69 0.0.32 200 6
Tendernfllke - ' - 53,0 60 0.0040 ' 200 1

Total been 603 Pe's

We may i.e. sagas: that this airfield got official approval on the following conditions:

1) Maximum dose 1993 - 95 1000 Pa’s

1995 - 2000 500 Pa‘s

2000 - > 200 Pe‘s
2) No night operation 22:00 - 07:00,
3) No airmfi with noisenumher more than 7MB, care. may use the field.

A workshop worker may. according so EEC regulations. he exposed to 3600 Pl’s o day.

So. in realily the noise from a smaller airfield is fairly insignificant. compared no

indusn'ial- and tnflie noise. The serious prohl is the large airports where the noise dose

fiom the sun of one single DC9 (300m, l08dB) is 250 Pe’s, which means 5000 times

more than I Pm.

Please note the! we are exprusing the noiseloed for the Sui-minding; by the noise dose,

which is created what the aircraft is climbing approx. 2200m from the sorting point

(2500a: - rolling distance on ground). The dose. whidi we are determining. is the

maximum. the said aircnfi can achieve at full load and maximum power. In reality. most

smwithlesthanfirll Ioednndofienclimhwidireduoodpower.inorderto

savehothfuel mdwcoc'lhiswaydienoisedoseisoonsiderublyl.

Ifthedeterminetionofrhenoisedosefiomanairfiddisuniedomaccordingtotheahove

deserihedmethodglhe following edmugesisodiieved.

l)'l'hemethodisemunelysimplemcerryoutondconhecontrolledhothhyeuthorities

andhylocolraidmts
2) Ther doesnotcell for installation of expensive technical deviow orany special

mag
3) [umpires Inquisition and useofquierereircnfi.

4)Itgivesairfieldusersthefi'eedomlodecide.whidiairaafimayheusedertheairfleld.
(For example. the mofsdf-stardng yiders fornainingiusrced of ainow, will very ofien

redircedaenoisemsideahly),

5) As an eim'ahonus for the uvimnmmgalowufuel ooasumptian isaehieved. since

quienu'aircraflareohenmore enugy friendly.

CONVERTING CH. 6 FIGURES T0 CH. 10
The problem, which we will have for many years, is that almost all oircrofi flying today.

are cerrifieared according to Ch. 6. As mentioned earlier. the noisedose determined

according to Ch. )0 is much more accurate, specially in connection'with smaller nirfields.

The advantages for Ch. 10 is"
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1) that aircrafi with fixed-pitch propellers are evaluated more accurame compared with
airmfi widt eonstant speed (variable pitch).
;) It is aircrafiin the climb. which cause most disturbance.

3) Airerafl with low are evaluated more strictly than die same erafi without tow.

4) Producers of aircrafi equipmt are called on to mate healthier future developmts.

If we only have noise numbers awarding to Ch. 6, we must recalculate these measurement-
resulta to Cit 10. using the following guidelines: '
a) Microphone placement:

According to Ch. 6 the microphone is plaeed l.2m above close cropped grass. According
to Ch. 10 the microphone is placed at ground level. above a reflecting meialplate with a

diameter of 40cm. When measuring with Ch lo, thue will thus be a 5.5dB higher

soundtmssm (Ref-1) that at Ch- 6-W
b) Fixed propeller:

Airerafi with fixed propeller hove, at level flight with maximum power, a hiyter number of

‘ revolutions than when the same unit is elimhing Tests performed at Deusdie

Forsehtmgsanstalt ft'tr Lufi und Raumfahrt(has). have show that the difference is 2.5 -
SdB, dependent on airerafi type. We suggm that there heWhomthe Ch. 6
value for aim-m with fixed propeller.

c) Measuring hight:
According to Ch. 6 aircmfl is memured in a height of 300m. but according to Ch. 10 one
should, according to the data in the eircrafi handbook. determine the height HR (Reference

Height), which the literal} will achieve with full load and maximum power 2500m

movedfrom the start ofthe startroll. The correction. which shall he used is

5 = 22 log (HR/300m)
Ifthe eirmfi has strong climbing power and is higher up (calculated) than 300m. flex

600m. '
.will5=22l05600f100=72x0,3=7,3 d3.whidtmlmbefilhmm§_cht_fivliue.in

order to get Ch. 10.

If the'aircrafi has a heavy gliderplane on tow and only can achieve flex zoom the

formulnr will he with opposite fly: 8 = 22 log (3001200) = 22103 1.5 = 22 x 0,176 = 3,9

dB,whidtmust|>eadda‘LthLCthulue,inordartogetCh. 10.

Togetth ouch. Mounts!

1) and 5.5 dB for microphone placement
2) mm 2,: dB at fixedpropeller
3) coleulete HR after the Iircnfihandhook and make corretm'ens positively or negatively in

proportion to 300m.
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