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EFFECTIVE PERCEIVED NOISE LEVEL VER3US DISTANCE
CURVES FOR CIVIL AIRCRAFT

I. INTRODUGCTION

This report provides effectlve perceived nolse level (HPNL) dasta
for eivil aireraflt in a form useful for noilse exposure forecast
(NEF) ecalculations, The EPNL nolse data are presented in graphi-
¢al and tabular [orm; the report a2lso summarises the data sources
and technical analyses used in developling the nolse data, The
nolse data will alse be furnished to the EPA as a punched card
deck, directly sultable for use in the USAF/EPA/NEF computer

*
programl??

Nolse data are included for all majer current U.S,., e¢ivll trans-
port and business Jet alrcraft and fer most peneral aviatlon air-
craft., Data are also provided for possible retroflt of four-

engine low bypass ratle (LBPR) turbofan aireraft, with acousti-
cally lined nacelles.

The correlation of nolse level data with alreraf't operatilons (in
terms of aireraft speed and engine operating parameters) varies

in detail, from speciflc curves f'or different englne parameters
and speeds for major civil transpert alrcraft to penerallized nolse
eurves for rather broad categories of propeller airecraft.

Sectlon II presents the nolse data, Secllovn II] describes the
sources of nolse data, desecribes analysils methods used to develop
the curves and discusses some of the technleal problema involved
in developing the nolse curves.

#Rleferences are listed together at the end of the text.
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II. NROISE DATA PRESENTATION

The nelse expdsure forecast (NEF) procedure [or calculating the
nolse environment in the vilelnity of the alrport utllizes the
efTective percelved nolse level a5 the basic nolse event descrip-
tion for a moving alrcraft. Since this noise information 1s
needed at varylng dilstances from the alrceraft, the general 1lnput
requirement is for a set of EPNL values tabulated at various
distances {(typically from 200 feet to 25,000 feet). The NEF
alrerart model assumes that, for a glven civll aireraft, an
effective percelved nolse level can be defined from the knowledge
of the type ol alrcraft, baslc englne operating parameters, alr
speed and atmospherlce preopapgrtion conditions. Two sets of EPNL
versus distance curves are used:

a, Alr-tg-ground propagaticn.

b. Ground-to-ground propagation.

In the program, algorithms are provided or the transitlion between
air-to-ground and ground-to-ground curves.¥ The alr-to-ground
propapgation curves assume atmospherlc absorption in accordance
with SAE akpr 866%. The pround-to-pground propagation curves assume
simllar atmospheric absorptilon plus execess ground attenuation’,

The noise level versus dlstancve curves glven 1n this report are
developed [or standard day conditlons (59°F and 70f relative
humidity). Curves developed fov these conditlons generally pro-
vide rather conservative estimates of nolse levels for tLhe range

%priefly, ¢lr-to-ground curves are used for clevation angles (at
ground positions) of greater than approxlmately 7 deprees,
Ground-to-ground curves are used for angles of less than approxi-
mately 4 degrees, with interpolatlon between curves flor inter-
medlate angles., HNo shilelding adjustment of englne nolse sources
for multi-englne aircraft 1s provided in the current model.
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Report 2747 Belt Beranek and Newman Inc.

of temperatures and humidlty often encountered in cilvil alrports
in this country!. The basic NEF computer program does permit
entry of separate nolse level curves [or speclal conditlons,

when deemed desirable.

The nelse data are presented 1ln graphical and tabular form in
Appendlx A. Table A-1 provides a pulde o the selection of noise
information for both general alreraft classifications and specifie
aircraft types. EPNL curves for alr-to—ground propapation are
shoewn in FPigures A=1 through A~16. For many alrcraft, the ground-
to-ground curves are also shown 1In the graphs. Table A-2 1ncludes
tabulation of both alr und ground propagation curves,

For the turbcjet and turboflan alreraft, nolss curves are reflerenced
in terms of an engine cperating parameter, typleally net thrust.#
The specific thrust values to use for a puarticular takeoff or land-
ing prefile, taking 1nto account speclfie operating procedures,
operating welpghts, alrspeed, flap settings, etc., can be determlned
from the calculatlon preocedure and alrceraft data provided In Refer-

ence .

For most alreraft included in this repor', nolse data are tabulated
for typleal takeof! and approach thrust settings. However, for

the two, three and four-englilne low bypass ratlo turbofan transport
alreraft, a more complete set of curves 1s provided. Tor these
alreralt, typlecal approach and takeoff curves are also indicated,

to be used when more detalled informatlon about speciflic engine

operatling parameterd 1s not known,

In the current NEV computer programs, one addltional correctlon
is applied to the nolse data. The EPNL values are adjusted for

#8ge Section IIT.C for further dlscussion.
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| fd alreralf altitude on the busils oi an accustic impedance correction,
; A
N pe
Lud

where;

ET p= alr denslty at alrerat't wltltude

¢ = apeed of sound at alreralt altltude

'l T = absolute temperubure at alrecraflt aitlitude

—
o]

and subscript “o" refers Lo sea level standard day unless speclally

a3

adjusted.
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III. TECHNICAL BACKGROUND

A. (General Approach

For NEF calculatlion, EPNL values as a functlon of distance are
needed over a range of dlstances varyilng from the order of 200
feet to the order of 25,000 feet, a3 & general case, [Field
nolse data for any particular airecraflt and operating condition
are typlcally avallable only at one, or at most, a few distances.
Thus, to generate curves there 1ls a need for hoth:

a. Accurate noise level measurements at one or more
distances.

b. An analytle model f{or generating EPNL values as
a l'unetion of distance.

Even for those few cases, from elaborate test programs, where
EMHL values have been measursed over a rather wide range of dis-
tances, a madel for generatlng EPNL values as a funection of
distance 1s valuable.

Analytie models of varying complexlty can be developed for pre-
dlcting aircraft noise. The more complex models often require
more complete nelse Information than is generally availakle from
most reperted fleld measurements. The baslec approach for this
study has been to utilize a relatlvely simple analytlc model to
generate sets of EPRNL curves from selected sets of nolse data.
Where avallable, nolse data {rom several different sources have
been used, partlcularly 1in developlng the nolse curves for the
major transport alreraft., The resulting nolse versus distance
curves have then been compared with noise curves from previlcus
studles. As a general case, thilis procedure will disclose differ-
ences and Inconslstencles among sets of nolse curves., Englnecer-
ing Jjudgment has been made to select what Is heliceved to be the
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most representative set of curves. Because the amount of neolse
data and the number of check polnts varies conslderably with the
type of alrcraft, the depree of cross checking and comparlson
varies considerably among the different alreraft.

As wlll be shown later, the EFNL curves developed with the analy-
tlc models wlll eften show mlnor "kinks" In curves or varlatlons
in slopes over small distance ranges that result from details of
the particular nolse spectra used. Sometlmes such kinks result
from the use of the current tone eorrectlon procedures used 1n
caleulating EPNL's.* A number of these "kinks" or irregularities

in curves have been removed.

B. Analytlecal Nolse Model

The model assumed for developing EPNL values at the dilfferent
distances assumes that the EPNL at any distance ls equal to the

maximun tone-corrected percelved nolse level, PNLTH, plus a

"duratlon factor", D:
BEPNL = PNLITM + D

If the quantitles in the above equatlicon are known at one dlstance,
S and the PNLTM can be estimated for ancther dlstance, x, the
duration adjustment, AD, 1is assumed to be slmply 10 times the
logarlithm of the ratle of the two distances:

AD = 10 loug 2
xO

The working equations can be developed in more complete form with
reference to Filgure 1. Wor simplicity of diseusslon we assume

¥The tone corrections used in calculating the tone ceorracted per-
celved noise levels arae those pglven in FAR 6. The improved tone
correction procedures, of 3AE ARP 1071%, have not been cmployed.
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level flight nolse data has been obtalned at position P (see
Figure 1) wlth a2ll data adjusted to standard day coendltions and
the desired aircraft altitude and reference alr speed.* At P,
the distance of closest approach, X 1s known. Also, corrected
values of the effective perceived noise level, EPNLy,, and the
one-third octave band spectra at the time of PNLTM, SPLiy,, are
known. The angle of radiation {rem the alrceraft that produced

SPLix,s 0, 1s also known.*®¥

At any dlstance x, 1t 1ls assumed that the PNLTM at x can be
calculated from the correspondling one-third octave band levels:

o

1x0 sing

3PL =  S3PL

. X
1x (x-x_) - 20 log % (1)

where &y are the one-third octave band atmospherle absorption
coefficlents at standard day conditlons.

With PNLTMx known, EPNLY 1s miven by:

EPNL, = EPNLKO + LT, - PNLTXO + 10 log xi’; (2)
Thls model, then, regulres knowledge of the one-third octave band
spectrum observed at the tlme of the maximum itone corrected per—
ceived nolse level, and the angle of radiatlion, elther known cor
assumed. In applylng the model to avallable data, values of 6
were often not known, and estimates of 0 were Lhen used.

# Reference 6 outlines the calculation steps flor correcting level
. flight data to reference conditions.

#*%pAs dlscussed in Reference 6, a choice of # and accompanying
noise spectra based upon PNLM, rather than PNLTM, wiil reduce

the extent of underestimation of EPNL values at large distances.

For simplieity, thls dlstinetlon 1s ignored In the analysis
given above.
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C. Net Thrust

In thils report, the HEPNL curves for turhoJet and turbofan alreraft
are identified with a net thrust value (Fn). In many of the
curves publlished by ailrframe manufacturers, the nolse curves are
glven 1n terms of the "referred net thrust", Fn/é, where 6 is the
ratlio of the atmospherle pressurc at aireraft altitude to the sea
level atmospheric pressure, For turbofan aircralt, alrlrame
manufacturers often reference the nolse curves Lo the "corrected
low pressure rotopr speed", Nl/ﬁﬁ, where 6 1z the ratio of the
ahsolute temperature at the aireraft altltude to the absoclute

temperature at sea level,

It is beyond the scope of thils report to examine, in any detall,

the reasons ror the choice of reference condlitlon. Most controlled

fleld nolse measurements are taken at relatively low altitudes
{between 400 and 2,000 feet), where the & and B adjustments are
relatlively small, Thus, it 1s difflcult tec show concluslvely,
from examination of such [ield data, the need for the pressure

and temperature adjustments.

The argument f{or using Fn as the baslec englne parameter rests on
the assumption that the sound power ocutput from the englne 1s most
likely to be proportional to the actual nei thrust proeduced rather
than a (fistitious) thrust corrected back to sea level conditiona,
In other words, 1t is assumed that as the alreraft climbs at a
constant air speed, and net thrust decreases as atmospherile pres-
sure decreases, the nolse output will also decrease.

It is recognized that the actual varlation of noise output, for
complex engine designs, will noft vary slmply with any single pare-
meter over the entire range of poasible operating condlitlions.
However, net thrust appears to be the most useful slmple parameter

for many engines.
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D. Sources of Nolse Data

A number of sources of noise data have been used in developilng

EPNL, versus distance curves, The sources of data, with reference

to the general type of measurement condltlon, can be classiflied

as (a) eantrolled tests and (b) alrport measurements {(uncontrolled),
The use of the word 'controlled! tmplles control, and/or knowledge
of alreraft performance and englne operating parameters. The
quality of the nolse data in terms of nccuracy of the acoustie
measurements often 1s nol slgnificantiy different between the
controlled or airport tests, but alrcraft Information ls less
detalled 1In the latter.

Data from airpert mcasurcments serve well in obtaining typical
shapes of EPNL versus distanee curves. However, to pep the EPNL
curve as a functlon ol known engine parameters, the controlled
tests are often most useful.¥ Table I provides a brilef summary

of the sources of the data for different major alrecraft types.
BRN-supplied data includes alrport measurcments obtalned at alr-
ports such as Los Angeles Internatlonal Alrport, San Jese Munilelpal
Adrport, Orange County Alrport and Anchorage, Alaska, awmong others.
The business Jet inflormation provilded by BBN came largely from
certificatlon tests conducted in full accordance with FAR 36, plus
other contrclled and airport tests. Most propeller alrcraflt meas-
urements were airport measurementa; however, results from some

controllicd measurcinents were alsa utilized,

The data from the aircralt manufacturers includes nolse spectra
information furnlshed informally by Boelng and Douglas, The data
also includes nolse curves and spectral information contained in

#lven here, the airport data serves as a check upon controlled
tests where data may not have been obtalned during realistlce

aircraft operating conditlons,
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TABLE T

SUMMARY OF ALRCRAFT NOISE DATA 30URCES

MAMrframe
Alrcraft Type BBN Manufacturer Other
4-FEngine LBPR (707, DC=8) Alrport Controlled Controlled
Transport
Y-Engilne LBPR (707, DC-8) - Controlled -
Transport
Retrofit
2, 3-Engine LBPR Alrport Controlled Controlled
Transport (737, DC-9,
721)
h-Engine HBPR (717) Alvpors Controlled -
3-Engine HUBPR (DC-10) Alrport Controlled ——
Buainess Jet Aircraft Controlled! _— -
MMrport
Propeller Alrcraft Alrport, - Controlled

lgontrolled includes nolse certifleation tests (FAR

Controlled?l

aother formal alrcraft flight test measurements.
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a number of draft reports prepared for the FAA7 ™ '*% and data
reported to NASA'?, Other sources of information include tests

conducted for the FAAL*~17,

Some comparisons of nolse curves derived from different sources
Wwlll be glven in the next sectlon. In general, there are 1lncon-
sistenciles in the nolse data and there Iz lack of agreement 1n
nelse curves reported by different airframe manufacturers for
alreraf't utilizing the same engines. [Even far alreralft which
have been in service for a number of years (civlil turbofan trans—
ports powered with J7-3D and JT-BD engines for exumple) there 1s
considerable dlsapgreement and current contraversy about noilse

output.

Where a cholee had to be made between dilferling and conflliceting
data sources, or curves, we have selected curves that prediet
higher levels rather than lower levels. Generally where thers

was large disagreement in data scurces, we have heen able to ecross
check curves by reference to dana [rum other sources or from other
alrcraft having englnes of nearly similar characterlstles.

With regard te the general slope of the EPNL versus dlstance
curves, there 1s pgood conslstency in curves for:

+ turbejet alreraft (high thrust only)
« high bypass ratlo turbcfan alreraft
+ plston-powered propeller aircrafs

There are more inconslstencles in EPNL curves among engines and

power settings for:

* turbojet alrcraft {intermediate and low thrust)

*In some cases, the dralt report nelse data may dlffer from that
appearing in the final reports.
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* low bypass ratlo turbefan alreraft
+ turboprop alrcraft

E. Comparlsons af Nolse Curves

In thils section, some EPNL versus distance curves from different
sources and for dliffercnt assumpticns will be compared.

The EPNL versus distance curves are sonewhat sensitive to the
cholce of the radiatlon angle in the analytlc model used.

Figure 2 1llustrates this sensitivity by showlng curves developed
from takeofl and approach spectra' for two assumptions as to the
PNLTM radiation anples for cach spectra, It can be seen that

the curves are not extremely sensitlive tec eholee of the angle

of radiation. Obviously, as angles are either made larger or
smaller than 90°, the slope of the curves as a function of dls-

tance gradually will lncrease,

To illustrate the effect of differences in spectrum shape,
Figures 3 and 4 compare EPNL curves for typlecal approach and

takeoff conditlons [or four-engine LBPR alreraft (707 and DC-8'sg).

The nolse spectra used 1n generating the curves are presented

in Filgures 5 and 6.

Of most interest in Figures 3 and 4 are the curve shapes rather
than the absolute levels. Note that the approach curves, 1n
partlcular, show slzeable differences in Shape in the dlstance

range between approximately 2,000 feect and 10,000 feet.

F. Comparlson of EPNL Curves from Dli'ferent Sources

The EPNL curves presented in this report differ in varylng degrees

from curves developed previously. Plgures 7, 8, 9 and 10 compare

the curves developed Iln this study for twe, three and lTour-engine
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LBPR alrcraft with curves reported from several other sources.
Flgures 7 and 8 compare the nclse curves for [our-engine LBPR
alreraft (707 and DC-8 serles aircraft) with those developed
earlier under FAA sponsorship and wldely used in NEF computa-~
tions.!* Also shown are curves reported by Douglas and Boeing
in draft reports to the WAA,7=0#

With reflerence to the FAA curves, the takecfl curve of Figure

7 shows slightly hipgher nolse levels in the range from about

1,000 feet to 6,000 feet wlth slightly lower levels at either
smaller or greater distances. The iIncreased slope of the EPNL
curve at large distances results from consideration of alr absorp-
tion at lower frequencles (500 Hy and lower) which was generally
neglected in the earlier TFAA curve development,

Comparlson of the appreoach curve wlth the earlier TAA curve
(Flgure 8) show that the current curves lie above the FAA curve
aver the entire slant distance range, except at very large slant
dlstances. The differences amount to several dB in the freguency
range from approximately 2,000 to 8,000 feet.

Comparison of the curves for two and three-engine airecraft,
shown in Pigures 9 and 10, show that the current curve for take-
off generally exceeds the FAA curve for distances bhetween about
500 feet to 20,000 feet. Differences ln excess of 2 dB occur

In the range f{rom about 1200 feet to 10,000 feet.

The differences between the current and FAA curves for approach
nolse for the two and three-engine LBPR airecraft (Figure 10) are
most slgnificant in the range from about 2,000 to 8,000 feet

¥Note that these curves are ldentifled with a particular drafg
report and may differ from those In the [inal verslon of the
reports.
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]

: where the newer curves are typlcally of the crder of 2 to 3 dB

- higher than the FAA curves.

- '

- In general, the current curves agree well with the Boeing and

;j Douglas curves (wilh the exception of the Boeing curve for 737
takeoff nelse} for distances of about 2,000 feet or less. At

:} larger distances, differences tend to increase.®

~ G. DC-8 and 707 Aircraft Retrolfit wilth Acoustlcally Lined

i Nacelles

E EI Flpure A-2 in the Appendix presents sets of RPNL curves for

PC-8 and 707 turbofan aircraft retrofit wlth acoustically-lined

I: nacelles (sound absorption material [SAM] retrofit). These

curves are based upon measurements on a 707 reported by Boelng
In Reference 12. The acoustle performance of similar retrofits
for DC-8 series alrecraft may differ due to differences in nacelle

design.

Plgure 11 compares the curves for retrofif and non-retrofilt air-
craft for takeolf thrust and a representative approach thrust.
At takeoff, the retroflt is moderately effective (producing reduc-~

Ly ©3 €3

g tilon of 2 dB or more) only at distances of less than about 1,500
feet. Silzeable reduction In approach nolse (5 dB or more) occurs

T} at distances less than about 6,000 feet.

o

w4 *Again, the curves given 1n final drafts of References 7 to 12

may differ from those shown in this report, thus larger differ-
! ences may exlst between the curves developed in thls report and
! those given 1in final verslons of these references.
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APPENDIX A

TABULATION AND GRAPHS OF EPNL VERSUS DISTANCE
DATA FOR CIVIL ATRCRAFT

This Appendlx contalns EPNL versus dlstance data for civil alrcraft
in both tabular and graphileal formats. The noise data are presented
in Flgures A-1 through A-19, and 1n Table A~IT, Table A-I i3 a
pulde to the gelection of the approprilate graph or section of Table
A-IT. Alrcraft are ldentified by general classlfication and by
specific model where appropriate.

Engine thrust settings for Jet alrcraft are ldentilfiled elther in
terms of net thrust (Fn) per engine, or, in the case cof high bypass
ratio (HBPR) turbolan transpert alrcraft, in terms cof the englne

low pressure rotor speed (Nl)'

For most alrcraft, two sets of data are provided: one set for typi-
cal takeoffs, and the other for typlcal approaches. For the larger
civlil transport alreraflt, additlonal sets of nolse data at Inter-
medlate englne thrusts are provilded.

The EPNL values are stated for a reference airspeed Vo. For another
airspeed, V, the EPNL values should be adjusted, by the addition of

AV, where:

AV = 10 log —VE (dB)
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TABLE A-II-1

TABULATION OF EPNL VALUES FOR DIFFERENT AIRCRAFT

Four Englne LBPR Turhofun Transport Alreralt -~ 707 & DC-8

—

i
Loy

Alreraflt:
with JT3D Series Engines
(Note; Subtract 2 dB [lor DC-B-63 Alreraft)
Cperatlon: Approach Takeoll
Alrspeed: 160 Xt 160 Kt 160 Kt 160 Kt 160 Kt 160 Kt
Paower; Pn = 4000 1bs Fn = 6000 lbs Fn = 8000 lbs Fn = 10000 1bs Fn = 12000 1lbs Fn = 15000 ihs
EPNL, dB EPNL, dB EPNL, dB EPNL, dB EPNL, dB EPNL, dB
Oround Ground Oround Oround Oround Ground
Distance, Alr to to Alr to to Alp to to Alr to to Alr to to Mr to to
I't. Sround Ground Ground Ground Ground Ground Ground Ground dround Ground Ground Ground
200 120.0 120.0 122.%5 122.8 124.5 124.5 126,0 126.0 127.0 127.0 127.5 127.5
250 118,5 118.5 121.0 1210 122.9  122.9 124,45 124.4 125.4  125.4 125.9 135,9
315 116.9 116.9 119.4 119.4 121.2 12,2 122.7 122.7 123.7 123,71 124,2 124,2
400 115.0 115.0 il7.5 117.5 119.5 119.5 121,0 121.0 122,0 12,0 122.5 122.5
500 112,9 112,49 115.4 115.4 117.7 117.7 119,2 119.2 120,2 120,2 120.7 120.7
630 110,77 110.7 113.2 113.2 115.7 115.7 117.3 117.3 118.4 118.4 118.9 118.9
8Q0 108.4 18,3 110.9 110,8 113.4 113.3 115,2 115.1 116.5 116.4 117.0 116.9
1,000 106,0 105.8 108.,5 108.3 111.0  110.8 113,0 112.8 114.5  114.3 115.0  114,7
1,250 103.6 103.3 166.,1  105,8 108,9 108,06 110.8 110.5 112.3 112.0 113,0 il12.5
1,600 101,11 100.7 103.6 103.2 106.2 105,8 108.5 108.1 11¢.0 109.6 110.8 110,1
2,000 48,5 97.9 101.0 100.4 103.5 102.,9 106,0 1054 107.5 106.9 108,.5 107.5
2,500 95,5 gl .6 QB'Q? 87,1 100.5% 99.6 102,89 102.0 ' 104.6 103.7 106,0  10k,4
3,150 02,5 0.7 94.572 93.2  o7.0  o5.7  89.3 98,0 lol.h .100.1  103.3 100.7
4,000 88.0 86.0 96.5 9/, 288.5 93,0 51,0 95.5 93.5 gl.0 96.0 100.8 96.9
5,000 g0  B1,2 86.5 83,7 89.0 86,2 91,5 88,7 gh.4 91,6 97.7  92.5
6,300 8o.2 75.2 8a.7 T8.7 85,2 81.2 87.5 83.5 90,5 B6.5 94,8 88.3
8,000 76.5 71.0 78.0 73.5 81.5 76.0 83.9 78.4 BE.9 Bi.u 91.9 83.6
10,000 73.0  G65.8 75.5  68.3 78.0 70,8 80.5  13.3 83.5  76.3 89.0  79.2
12,500 £9.5 60.0 72.0 62.5 7h.5 65,0 77.3 67.8 Bo.3 70.8 86.1 Th.6
16,000 66.0 54.3 68,5 56.8 71.0 59.3 7h.o 62.3 77.0 £5.3 83,0 69.0
20,000 62,5 48.0 65.0 50.5 67.5 53,0 70,6 56.1 73.6 59,1 79.6 63.4
25,000 58,9 40,9 61,4 43,4 51,9 45,9 67.0 49,0 70.0 52.0 76.0 57.5
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TABLE A-II-2

TABULATION OF EPNL VALUEE FOR DIFFERENT ATRCRATT

Alrcraflt: Four Engine LBPR Turbofan Transport Alrcralt - 707 & DC-8
with JT3D Serles Engines wlth Retrofit Lined Nacelles

Cperation: Approach Takeoflf
Alrapeed: 160 Kt 160 Kt 160 Kt 160 Kt 160 Kt 160 Kt
Power: Fn = 4000 1lbs Pn = 6000 1lbs Fn = 8000 1bs Fn = 10000 lbs ¥Fn = 12000 1lba Fn = 15000 lbs
EPNL, dB EFNL, a8 EPNL, dB EPNL, dB EPNL, dB EP!IL, dB
Ground Ground Ground Ground Ground Ground
Discance, Alr to ta Alr to to Mr oto Lo Alr to ta Alr to Lo Alr to to
e, fround Ground Sround fround Sround Ground tiround Ground Ground Ground Cround Ground
200 104,65  104.5 108,0 108.0 111.5 111,65 114.5 114.5 117.5  117.5 120.5 120.5
230 103.3 103.3 106.8 106.8 110.3 110.3 113.3 113.3 116.3  116.3 119.4 119,
315 101.9 101.9 105.5  105.5 109.0 105.0 112.0 112,0 115.0  11%,0 118,2 118.2
4oo 100.5 100.5 104.0  lo4,0 107.5 107.5 110.5 110.5 113.5 113.5 117.0 117.¢@
500 99,1 99,1 102.3 102.3 105.7 105,7 108.8 108.8 111.8 111.8 115.8 115.8
630 57.5 7.5 100.6  100.5 103.8 103.7 107.1  1g7.0 119.1  1lin.o 11h.6  114.5
&00 g6.1 95.9 96.8 98.6 101.9 101.7 105,3  10%.1 108.3 108.: 113.3 113.1
1,000 gh.8 gh, 4 a7.0 96.6 100.0 59,6 103.5  103.1 106.5 106,12 112,0  111.6
1,250 g2.6 91. 95.1 gl g8.0 57.3 101.6 100,9 104,7  104,0 110.6 109.9
1,600 50.7 89.6 93.2 52.1 96.0 4.9 95.7 98,6 162,9 101.8 106,0 107.9
2,000 88.5 B6.8 91,0 89.3 94,0 92.3 97.5 95.8 101.0 99.3 17,0 105.3
2,500 86,1 83,4 28,6 85.9 91.6 88,6 95,2 g92.5 98.8 96,1 104,88  102.1
3,150 83.3 78.5 85.8 82,0 88,8 85.0 92.7 88,9 96,5 92.7 102.5 9B.7
4,000 8GC.5 75.5 83,0 78.0 86.0 B1.0 80.0 85.0 94,0 89.0 100.¢ 95,0
5,000 77.6 T4 80,1 73.9 B3.1 76.9 g7.2 80.9 91.1 Bi.9 97.4 91.2
6,300 7h.6 67.1 77.1 65.6 Bo.1 72.6 83.9 6.4 87.9 Bo.4 gh. T 87.2
§,000 71,6 62.8 Thol 65.3 77.1 68.3 Bo.7 71.9 84,7 15.5% 91.9 83.1
10,000 68.5 58,4 71.0 60.9 Th,0 63.9 77.5 67.4 81,5 71.4 89,0 78.9
12,500 65.1 53.6 67.6 56,1 T70.6 59,1 Th.3 62.8 78.3 66,8 86.1 T4.6
16,000 61.5 48,5 64,0 51.0 67.0 5l 0 71.0 58,0 75.0 G2.0 83.0 70.0
20,000 57.9 43,1 60,4 45.2 63.4 48.6 67.6 52.8 71.6 56.8 79.6 64.8
25,000 5h,3 36.8 5G.8 39.3 59,8 42,3 64,0 46,5 68.0 50,5 ‘16,0 58.5
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TABLE A~II1~3

TABULATION OF EPHL VALUES FOR DIFFERENT AIRCRAFT

Aircraft: Three Englne LBPR Turbofan Alreraft - 727
Wwith JTBD Serles Engines
Operation: Approach Takeoff
Adrspeed: 160 Kt 160 Kt 160 Kt 160 Kt 160 Kt
Pover: Fn = 4000 ibs Fn = 6000 lba Fn = 8000 lbs Fn = 10000 lbs Fn = 12000 lbs
EPNL, dB EPNL, dB EPNL, dB EFNL, dB EPNL, dB
Ground Groundg Ground Ground Ground
Distance, Adr to to Alr to to Air to to Alr to to Alr to to
rt. Ground Ground Ground Ground Greound Ground Ground Ground Ground Ground
200 112.0 112.0 114.5 114,5 116.,5 116.5 118,5 118.5 12i,0 121,0
250 110.7 110.7 113.2 113.2 115,2 115.2 117.3 117.3 119.8 115,8
315 109.2 109.2 111.7 111.7 113.7 113.7 115, 115.9 118.4  11B.%
400 107.5 107.5 110.,0 116.0 112.0 1l2.0 114,5 114.5 117.0 117.0
500 105.3 105.3 107.8 107.8 100,8 109.8 112.7 112.7 115.6 115.6
630 102.7 102.6 105.2 105.1 107.6 107.5 110.8 110.7 114,12 134,90
foo 100,1 99.9 102.6 102.4 105.3 105.1 108,9 108.7 112,6 112.4
1,000 97.5 97.1 100,0 99.6 103,0 102.6 107.0 106.6 111.0  110.6
1,250 94.8 T 97.4 96.8 100.7  100.1 105.0 L0k 4 109.4  108.8
1,600 92.0 91.1 94,7 93.8 58,4 97.5 103,0  lo2.1 107.7  106.8
2,000 8g.0  87.8 92.0  90.8 96.0 94.6  101.0  59.8  106.0 104.8
2,500 85.9 B83.8 Bg,2 87.1 93.4 91.3 98.9 96.8 104,¢  101.9
1,150 82.7 79.5 86,4 B83.5 100,7 87.8 86,8 93.9 01,8 | 98,9
4,000 7945 75.0 83.5 79.0 48.0 83.5 9k.5 90.0 99.5 95.0
5,000 76.2 70.5 80.5 Th,8 85,3 75.6 92,2 86.5 97.2 91.5
6,300 72.8 65.7 T7.4 70.3 82.6 75.5 89.9 82.8 9,9  87.8
8,000 69.4 60.9 Th.2 65.7 79,8 71.3 B7.5 79.0 92,5 4.0
10,000 66.0 56 .2 71.0 61.2 7.0 67.2 B7.5 75.2 50,0 80,2
12,500 62.5 51,4 67.6 56.7 T, 2 63.1 82.2 Tl.1 87.2 75.1
16,000 55.0 46,2 64.5 51.7 f1.0 58.2 79.0 66.2 8h.0 71,2
20,000 55,2 - 4#0,5 60.9 hg.2 67.6 52.9 75.6 60.9 80.6 65.9
25,000 51.3 33.4 57.1 39.2 6.0 46,1 2.0 54,1 77.C 53,1
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TABULATION OF KEPHL VALUES FOR DIFFERENT AIRCRARY

TABLE A-II-4

e d ‘ETTﬁ‘ e T e T e I e T e T e o A s T et S s S e B S

Alreraflt: Two Engine LBPR Turbofan Alreraft - 737 & DC-9
with J78D series Englnes
Operatlon: Approach Takeoll
Arspeed: 160 Kt 160 Kt 150 Xt 160 Kt 160 Kt
Power: Fn = 4000 lbs Fn = 6000 lbs Fn = BOOO 1lbs Pn = 10000 lbs PFn = 12000 1lbs
EPNL, dB EFNL, dB EPNL, dB EFjL, dB EPNL, dB
Ground Ground iround Ground Ground
Distance, Alr to To Alr to to flr to el Alr to to Air to ta
ft. Ground Groungd tiround Ground Ground Ground Ground Ground Ground Ground
200 110.0 110.0 112.5 112.5 114,5 11h.5 116.5 116.5 119.0 11%.0
250 108.7 108.7 111.2 111.2 113,2 113.2 115.3 115,3 117.8 117.8
315 107.2 107.2 109.7 109.7 11,7 111.7 113.9 113.9 116.4 116.4
400 105.5 105.5 108.0 108.0 110.0 110.0 112.5 112.5 115.0  115.0
500 103.3 103.3 105.8 105.8 107.8 107.6 1:0,7 110.7 113.6 113.6
830 100.7 100.6 103.2 103.1 105,6 105.5 108.6 108.7 112.1 112.0
00 98,1 7.9 100.6 100.4 103.3 103.1 106.9 106,7 110.6 110.4
1,000 95.5 §5.1 wed 98,0 97.6 101.0 100.6 105.0 100,6 109.0 108,6
1,250 2 %.g 92'2?hK 95.4 94.8 98.7 98.1 103.0 102.4 107.4 106.8
1,600()0 %D:D 63.1 92,7 91,8 96,4 5.5 101,0 100.1 106,7 10k.B
2,000 87.0 85.5 90,0 88,8 94.0 92.8 99.0 87.8 104.0 1c2.8
2,500 83.9 81.8 §7.2 85.1 91,4 80.3 96.% 94,8 102,.0 39,9
3,150 80.7 77.8 B4.,4 Bl.5 88.7 85.8 94,8 91.9 59.8 96,9
4,000 77.5 73.0 Bl.5 77.0 B6.0 81.5 92.5 88,0 97.5 3.0
5,000 74.2 68.5 768.5 72,8 €3.3 7.6 30,2 84,5 95.2 8g.5
6,300 70.8 63,7 75.4 68.3 80.6 73.5 87.9 Bo.8 92.9 85.8
§,000 67.4 58.9 72.2 63.7 77.8 69,3 85.5 7.0 90.5 82.0
10,000 64.0 54,2 £9.0 59.2 75.0 65.2 83.0 73.2 88,0 78.2
12,500 60.5 ho.h 65.48 54,7 T2.2 61,1 geo,2 69.1 85.2 Th,1
16,000 a7.0 Wk, 2 62.5 4g.7 69.0 56,2 77.0 64,2 82,0 6g.2
20,000 53.2 38,5 58.9 44,2 65,0 50,9 73.6 58,9 78.6 63.9
25,000 19,3 31,4 55.1 37.2 62.0 44,1 7.0 52,1 75.0 57.1
¥ el - ) -
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TABLE A-II-5

TABULATION OF EPHL VALUES FOR DIFFERENT AIRCRAFT

Four Engine HBPR Turbofan f#ranspert Alreraft

Areraft: Boelng TH47-100A Boedng T47-100A Boelng T47-1C0DR Boelng 747-100D

/I T S B A e A e

Blow=-1n~Door Blow=in-Daor Fixed Lip Flxed Lip
Nacelles Nacelles Hacelles Hacelles
JT90 Engines JT9D Engines JT9D Englnes JTID Englnes
Operatlion: Takeclf Approach Talkeof Approach
Alrspeed: 160 Kt 160 Kt 160 Kt 160 Kt
Fower: My = 3300 Hy = ENOO@)k iy = 3350 Ny, = 2400
EPNL, dB EPNL, dB EPIlL, dB EPNL, dB
Ground Ground Ground Ground
Distance, Alr to tc Alr to to Alr to to Air to to
T, Greund Ground Groupnd Ground Ground Ground Ground Ground
200 123.5  123.5 117.5 117.5 118.0 118.0 1i0.5 110.5
250 122.5 122.5 116,4 116, 4 117.0 117.0 109.4 109, 4
315 121.3 121.3 115.1 115.1 115,8 11%.8 108.1 108,12
4oo 120.0 120.0 113.5 113.5 114,5 11&,5 106.5 106.5
s00 118.5 118.5 111.7 11L.7 113.0 113,0 104.7  lo4.7
£30 116.9 116.8 105.9  105.9 1114 111.3 102.9 102.9
200 115,2 115.0 108.0 107.9 108.7 109.5 101.0 100,89
1,600 113.5 113.1 106.0 105.7 108,80 107.6 99,0 98,7
1,250 111.8  111.2 103,9 103.4 106.2  105.6 §6.9 g6.4
1,500 105.8 108,49 10L.7 100.9 104,4  103.5 94,8 94,0
2,000 107.0  105,5 99.5 98,4 102.5 101.0 92,5 91,4
2,500 104.3  101.9 97.0 95, 4 100.5 98,2 90,1 88,5
3,150 101.5 ar.r 93.7 80,6 98,6 ok.8 87.6 84.5
i,o00 g8.0 93.8 90.5 5.9 96.5 92,3 B4.5 79.9
5,000 95,5 8a.9 86.9 go,8 94,3 ae.7 81,9 75.8
6,300 92.4 Bs5.4 #3.3 75.7 91,9 84,9 79,2 71.6
8,000 89.5 81,1 9.7 70.6 89.5 81.1 76,4 67.3
10,000 87.0 76.2 76.0 65.4 87.0 76.2 74,0 63,4
12,500 84.3 72.3 72.5 61.3 84.3 72.3 70.9 59.7
16,000 81.5 6749 89.0 55,9 BL.5 67.9 67.5 54,4
20,000 78.5 63,0 65.6  50.3 78,3  62.8 G4l ue.d
25,000 h.5 56.3 €2.0 41.6 7h.5 56.3 60,5 40,1
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TABLE A-II-0

TABULATION OF EPNL VALUES FOR DIFFERENT AIRCRAPT

Three Englne HBPR Turbofan Transport Adreraft

—

A i

Areraft; DbC-~10-~10 nC~10-10 DC-10-10 CC-10-40 LC-10-40
CF6 Series CF6 Serles CFC Serles JT8D Series JT8D Series
Engines Engines Engines Engines Engines
(50° Flaps) (25® Fiaps)
Operation: Talkeof ! Approach Approach Takeofl Approach
Alrgpeed; 160 Kt 160 Kt 160 Kt 160 Kt 160 Kt
Power: Ny = 3420 Hy = 2600 ”l = 2300 ”l = 3350 Ny = 2400
EPNL, dB EPHL, dB EPNL, dB EPHL, dB EPNL, dB
Ground Ground Ground Ground Ground
Distance, Alr to ro Adlr to to Alr te Lo hir to to Alr to to
It. Ground Ground fround Ground Ground Ground Ground Ground Ground Greound
200 lla2,0 11iz2.0 109,5 109.5 106,90 106.0 113.0  113.0 108.5 108.,5
250 112.0  111.0 108.4 108,14 la4,7 104.7 12,0 11z,0 107.4  1o07.4
315 109.8  109.8 107.1 107.1 103.2 103.2 110.8 110.8 106.1 106.1
400 08,5 108.5 105.5  105.5 101,5 101.5 10¢.5 109,5 1o4.5 10k.5
500 107.0 107.0 103.7 103.7 99.7 99.7 108.,0 108.0 102,7 102.7
630 105.4 105.3 101.9 101.9 at.9 97.9 106,04 106.3 100.9 100.9
500 103.7 103.5 100.0 99.9 96,0 95.9 104,7  104.5 99,0 96.9
1,000 102.0 101.6 08,0 Q7.7 94,0 93.7 103.0 102.,% 97.0 96,7
1,250 100.2  99.6 95.9 95.14 91.9 91.4 101.2 100,6 94,9 94 h
1,600 986.4 97.5 93.8 93.0 89.8 89.0 99.4 98.5 92,8 92.0
2,000 56.5  95.0 91.5  90.4 87.5 86.4 87.5  96.0 90.5  B9.A
2,500 Sh.6  92.2 §9.1 87.5 85.0 B3.h 95.6 33.2 B8.1 86.5
3,150 92,6 56.8 36.6 83.5 82.3 78.2 93,4 89.8 85.6 82,5
4,000 90.5 86,3 84,0 79.4 78.5 7.9 91.5 87.3 83.0 78.4
5,000 86.3 82.7 81,4 75.3 76,7 70.6 89.3 83.7 80,4 Th.3
£,300 85.9 78.9 78.7 71.1 73.8 G6G6.2 86.9 79.9 7.7 70.1
4,000 83.5  75.1 75.9 66.8 70.9 61.8 ay.5 76.1 74.9 £5.8
10,000 81.0 7C.2 73.0 6GR.k 68.0 574 82.0 7l.2 72.0 G1.4
12,500 T8.3 7643 69.9 58,7 64,6 53.4 76.3 67.3 68.9 57.7
16,000 75.5 61.9 66.5 53.4 61.0 47.9 T6.% 62.9 65,5 52.h
20,000 T2.3 56.8 63,1 47.8 574 42,1 73.3 57.8 62.1 46.8
25,000 8.5 53.3 59.5 39.1 53.8 33,0 G9.5 51.3 58,5 38.1
£ L it o om e e o e = e = - - - -
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TABLE A~LI-7
TABULATION OF EPHL VALUES FOR DIFFERENT AIBCRAFY
Business Jet Alrcraflt
Alreraflt; Cessna Cessna Commadore Jet Commodore Jet Dassault Fan Jet Dassault Fan Jet
Citation Cltation Commander 1121 Commander 1121 Faleon, Two Falcon, Two
Two JT150D-1 Two JT1R0D-1 Two CJ610-5 Twe CJOLl0=5 CJ700-2B CI700-2B
Turbefan Eng. Turbofan Eng. Turbojet Eng. Turbeojet Eng. Turbofan Eng. Turbofan Eng.
Cperation: Takeoff Approach Takecf! AFproach Takeoff Approach
Alrspeed; 115 Kt 115 Kt 145 Kt 140 dt e ke 140 K&
Power: Fix = 1550 1bs. 'h = 510 lbs Fn = 2470 lbs, FN = 1170 1lbs.
EPNL, dB EPHL, dB FPUL, dB EPHL, dit EPNL, dB EPNL, dB
Ground Ground Ground Ground Ground Ground
Distance, Alr te to Alr to to Mr to Lo Alr to to Llr to Lo Alr to to
fe. Ground Ground Ground Ground Ground Ground Ground Ground Ground Ground Ground Ground
200 101.40 101.0 G1,2 91.2 123.3 123.3 110,5 110.5 1134 11).4 1068.0 108.0
250 99.7 99.7 8g.9 89,9 121.9 121.9 105.3  109.3 109,7 109,7 06.6 106.6
315 98,4 98. 4 B8.5 88.5 120.4 120.4 108.1 108.1 107.48 107.8 105,12 105,1
400 97.0 97.0 B7.1 ar.1 118.9 118.9 106.7 106.7 106.0 106.0 103.6 103.6
500 95.6 95.5 85.6 85.5 117.3 117.3 105.3 105.3 104.,3 104.3 101.9 101.9
630 93.9 93.8 83.9 83.8 115.6 115.6 103,8 103.7 102.5 102,5 lon.1 100.0
800 g2.4 92.2 g2.2 B2.0 113,8 113.7 102.3 1p2.0 100.4 100,2 g3.0 97.9
1,000 90,8 90.4 80.3 80.0 111.8 111.6 100.6 100,3 98.3 8.0 95.7 95.5
1,250 Bg,1 88,5 78.4% 78.0 109,6  109.2 98.9 8.4 96.1 95.5 93.2 92.9
1,600 B7.4 86,4 76.7 76.0 107.2  106.7 97.0 96.3 93.7 92,5 0.4 89,8
2,000 85.5 Bu.2 T4.8 73.9 104,7  103.9 95.0 94,0 91.1 8g9.9 87,2 86.4
2,500 83.6 B1.6 72.8 70.9 2.4 101.0 52.7 91,3 88.9 87.1 83,7 B2.4
3,150 B1.5 76.3 7C.7 67 .4 100.0 58,0 50,3 88,3 B& .4 83, 8o,z 77.8
4,000 79.3 4.7 58.6 63.4 98.6 94,3 87.6 84,8 83.9 79.9 76.9 73.3
5,000 77.0 70.6 65.9 58.5 95.0 90,2 85.0 §0.6 B1.2 75.5 73.8 68.7
6,300 74.5 66.2 63.1 52.8 92.3 85,7 82.3 76.5 78,6 70.8 70.5 63.7
§,000 71,6 62.7 60.1 4.9 9.3 81.0 79.5 73.1 75.8 66,9 67.6 59,5
10,000 68.6 58,4 56.7 43,2 86.1 77,7 70.5 69.2 72.7 62.7 64,6 54,7
12,500 65.3 53.3 52.8 36.8 62.5 73,2 73.2 6h.6 69.5 58.0 61.3 48.9
16,000 G1.4 h7.2 48.5 25.8 75.5 £8.2 63,4 59.1 65.9 52.2 57.0 4a.2
20,000 56.8 38.8 43.7 0 Th.O €2.4 65.2 £3.1 61.8 Wi, B 53.6 3¢.5
25,000 51.6 2h.3 36,7 o 69, 4 55 60,4 4,y 56,5 3,5 he. 5 13.9
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Alrcraft:

TABLE A-II-8

TABULATION OF EPNL VALUES FOR DIFFERENT AIRCRAFT

Gates Learjet

Busineys Jet Alrecraft

Gates Learjet

Qrumman

Grumman
gulfstream II

A & 25 24 & 25 qulfstream II
Pwe CIEL0-6 Two CJE10-6 Two SPEY 511-8  Two SPEY 511-8
Turbojet Eng. Turbojet Eng. Turbolet Eng. Turbojet Eng.
Operation: Takeof[ Appreach Takeoll Approach
Alrspeed: 155 Kt 150 Kt 175 kt 155 kt
Power: Fn = 2500 1lps, Fn = 1050 1lbs Fn = 9300 lbs. Fri = 3200 lbs,
EPNL, dB EPNL, 4B EPNL, dB EPNL, dB
Ground Ground Ground Ground
bistance, Alr o to Alr to ta Alr to to Alr to to
I, Ground Ground Ground Ground Ground Ground rcund Ground
200 123,3  123,3 105.0 105,0 120.3  120.3 102.8 102.8
250 121.9 121.9 103.8  103.8  119.2 119.2 101.6 101.6
315 120.4  120,4 102.6 102,56 118,13 118,1 100.3  100.3
400 118.9 11B.9 101.2 101, 117.0 117.0 99,4 98,9
500 117.3 117.3 99.8 99,8 115.9 115.7 97.6 97.5
630 115.6  115.6 98.3 98,2 114,7 114,85 96,1 96.0
600 113.8  113.7 96,8 §6,5  113,5 113,1 94.5 94,3
1,000 111.8  111.6 95.1 Gl .8 12,2 11,7 92.9 92.5
1,230 109.6  109.2 93.4 92.9 110,95 110.1 91.0 90.4
1,600 107.2  106.% 91.5 00,8 109,3 108.1 89,2 88.4
2,000 04,7 lo3.3 89.5 88,5 107.8  106,2 87.5 B6.3
2,500 12,4 101.0 87.2 85,8 106.1 103.5 B5.6 83.7
3,150 100,0 98.¢ 8h.8 82,8 104.3  100,6 83.6 80.8
4,000 97.6 94.3 82,1 79,3 l02.5  97.3 81.5 77.5
5,000 95.0 5¢,2 79.5 75.3  100.7 g4.3 75.3 73.8
6,300 92.3 85,7 76,8  71.0 96.5  90.5 76.9 69.9
B,000 89,3 81.9 h.0 67.6 96,4 86.9 7.3 66.5
10,000 86,1 77.7 71.0 63,7 ah.o 82.8 71.5 62.8
12,500 §2.5 73.2 67.7 59,1 91.5 758.1 68.3 58.7
1€,000 78.5 68,2 63.9 53.6 88,6 74.8 6.9 53.3
20,000 74,0 G2.,h 59.7 7.3 85.4 70.0 60.9 7.3
25,000 6G.4 55. 4 54.9 19,0 81.8 Gh.s 56,2 39.8
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TABLE A-11-9 %

TABULATION OF EPHL VALURS FOR DIFFERENT AIRCRAFYT E

5!

Business Jet Alrcraft .

R o 7 PP o T o I o :
Four PT 12A-6A  Four BT 12A-6A Twe CF700-2D-2  Two CF700=2D-2 Twe PTL20-8 Two PT124-8
Turbojet Eng. Turbojet Eng. Turbofan jEng. Turbof'zn Eng. 'Puvbo,jgt Eng. Turbojet Eng.

Operation: Takaoll Approach ‘Tialceaz‘i‘ APproa_ch Tnl—:e?’fél‘ Approach

Alpspeed: 145 Kt 135 Kt 140 Kb, 140 kt. 145 Ikt 135 kt,

Power: Fn = 2800 1lbs. Fn = 1270 1bs, Pn = 3450 1bs, Fn = 865 1bs, ¥n = 2800 lbs. Fn = BOD 1lbs. ,‘
EPNL, dB EPNL, dB EPNL, dB EPNL, 4B EPNL, dB EFNL, dB

Ground Ground Ground Ground Ground Ground H

Distance, Alr to to Alr to £a fiir vo _to Alr vo to i}ir to to Alr o to ;

’t, Ground Ground Ground Ground Ground Jdround Ground Ground Ground  Ground Ground (firound H

200 123.9 123.9 09,7 109.7 116.4 116.4 104.1 104.1 121.9 121.9 104,7 1o4,7 !
250 122.6 122.6 108,5 108.5 b7 1147 102.7  102,7 120,6 120,6 103.5 103.5
315 121.2 121.2 107.3  107.3 112.8 112.8 01,2 10t.2 119.2 11%.2 l02,3 102.3
400 119.8 119.8 106.0 106.0 lil.o 112.0 99,7 99.7 117.8 117.8 101.0 101,0
500 118'3 118-2 101‘.7 10“.7 109.3 109.3 98.0 98.0 116.3 116.2 89.7 99,7

630 116.7 116 .6 103.3 103.2 107.5 107.5 95,2 96.1 114,7 115.6 98.3 g8,2 g

500 135,0 114.8  101.7 101.6 1054 105.2 94,1 94,0 1130 112,8 96.7 96.6 I

1,000 113.1  112.8 100,1 9.0  103,3 103.0 91.8 91.6 1111 110.8 95.1 94,9 !

1,250 111.1  110.7 98,45  ¢8.0 101.1 100.5 89.3  .89.0  109.1 108.7 93.4  93.0 ?
1,600 109.0 108.3 96,5 6.0 98,7 97.5 86.5 85.9 107.0  106.3 91.5 91.0
2,000 106.8 105.7 04,5 93.7 96,1 g4.9 83,1 ga.5 04,8 103.7 89.5 B8,7

2,500 104.6 102.9 az.2 91,2 93.9 92,1 79.8 78.5 102.6 100.9 97.2 B6.2 h

3,150 102.3 99.7 89.8 83.2 g1, 4 88,9 76.3 3.9 100, 3 9T.7 B4,8 83.3

4,000 00,0 86.1 B5.7  Bu.¢ 88,9 84,9 73.0 69,4 9.0 94,1 B1.7  79.6 ﬂ

5,000 97.6 1.9 £3.5 80.6 86,2 80.5 £9.9 64.8 §5.6 89,9 76.5 75.6 i

§,300 oy.g  B7.4  Bo.1 76,3 B3 75.8 66.6  59.8  o0uG 854 5.1 71.3 :
8,000 92.0 B3.7 77.0 71,9 80,8 71.9 63.7 55.6 98,0 B1.7 T2.0 66.9
10,600 85.8 79 .7 73.9 67.3 7T 67.7 60.7 50.8 86,8 7.7 68,9 G2.3
12,500 B5.4  75.3 70.3 61.6 Th.5 63.0 57.4 45,0 83,4 73.3 65.3 56.6
16,000 §1.8 70,2 §6.2 55.7 70,9 57.2 53.7 38.3 79.8 68,2 61,2 50,7
20,000 77.9 6.k 61.5 48,8 6€,E 49.8 hg,7 26.6 75,9 62,4 56.5 43,8
25,000 73,4 5T.5 56,1 37.3  6L.B 0 39.5 M6 10.0 LA 5.5 51,1 32.3
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TABLE A-~IT=1U

TABULATICH OF EPRHL VALUES FOR DIFFERENT AIRCRAFT

Alreraft: 4-Engine Turboprop Transport 2~fngine Turboprop Transport 2~Engine Turboprop Alrcraft
Lockheed Elecula, with Dart Enginesn with PT & Englnes
c-130 F-27, lS=Ti8 DHC=-6 Twin Otter
Operation: Takeoffl Approach Takeotl Approach Takeol Approach
Alrspeed: 170 Ku 140 Kt 140 Kt 120 Kt 70 Kt 65 Kt
Bower:
EPNL, dB DPNL, dB EFHL, dB EPNL, dB EPHL, dRE EPNL, dB
Ground Ground Ground Ground Ground Ground
Distance, Adr to to Alr to to Alr to to Alr to to Alr to to Aly to te
f't. Cround GOround Ground Ground Ground Ground fircund QGround Ground Ground Ground Gdround
200 104.,5 104.5 102.2 l02.2 107.4 107.4 107.7 107.7 99.7 99.7 96.3 56.3
250 103.3 103.3 100.9 100,9 106,3 106.3 106.4 106.4 98.5 g8.5 95.0 95,0
315 02,2  102.2 95.7 99.7 105.1  105.1 105.0  105.0 97.1 97.1 93.6 93.6
400 101.0 100.9 9E.3 98.3 163.9 103.9 103,5 103.4 85.7 5.7 52,1 gz2.1
500 99.7 89.7 96.9 95.9 102.7 102.7 10:.8 101.8 54,3 g4.2 50.6 90.5
630 88,4 9,3 95.3 95.3 101.5  101.4 100.0 99.9 92,7 92,6 69,0 88.8
500 97.1 96.9 93.7 §93.5 100.2 100.0 98,0 97.68 91,1 90.8 87.2 87.0
1,000 95.7 95. 4 91.8 91.5 98,8 98. 0 95.8 95.6 B9, 4 86.9 85,2 85.0
1,250 94.2 93.7 39.9 89.4 97,4 96,7 43.5 93.0 67.7 86.7 83.1 82,7
1,600 92.7 91,9 87.9 87.6 96,0 94,4 90.8 90.1 85.9 Bu.3 80.8 80.7
z,000 g1.2 89.4 85.8 85,2 g% 92.9 B7.G 86,7 84,0 81.6 8.2 77,4
2,300 89,4 86,2 83.5 Bz2.5 92.9 50,0 84,7 82,9 8z2.1 78,7 75.4 74,3
3,150 87.4 g2.8 81.3 79,4 91.2 86,7 81.6 7.7 79.9 75.3 72,5 70.8
4,000 85.3 78.4 79.1 75.5 89,4 82,7 79.0 73.6 77.8 71.6 69,2 66.9
5,000 B3.1 74,7 76.8 7.5 B7.5 78,4 6.5 69.1 5.5 67.3 65,4 62.0
6,300 Bo,9 70.7 Thoht 67.3 85.4 73.8 73.9 6h,2 73,1 62.8 60,5 55.7
8,000 78.5 67. 4 71.8 63.5 83.2 71.2 .1 59,2 70.5 56,6 57,1 Lg,0
10,000 76.1 63.6 65,0 60,1 80,8 68,2 68.5 53.9 67.7 50.9 53.0 41.6
12,500 3.5 59.6 66.0 56.5 78,1 64,8 65.7 46,8 G, 7 43.8 hg.0 36.5
16,000 70.8 54.5 62.5 50.4 75.2 6l.1 62.6 39.5 60,6 33,4 4.5
20,000 67.9 48.8 58,6 hz.1 71.8 56.6 59.3 26,6 56.1 3,6
64.7 41.6 54,4 31.6 66.9 ha.0 52,6 50,4 26,2

25,000

L o
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Areraft:

TABLE

A=TI=11

TABULATION OF EFNL VALUES FCR DIFFERENT AIRCRAFT

i-Engine Plston

Transport

(»12,500 ibs, Max.

2-Engine Plston
port
Gross Wt,}

Trans

Operation: Takeofl Approach Takeofl Approach
Alrspeed: 140 K. 120 Kt 140 Kt 120 Kt,
Power:
EPNL, dB EPNL, dB EF!NL, dB EPHL, 4B
Oround Ground Ground fround
Distance, Alr vo to Alr to to Ay to Lo Adlr to te
Tt, Ground OGround Ground dround Ground Ground Ground Ground
200 111.7 111,7 10,7 101.7 108,7 108,7 98,7 98,7
250 110.6 110,6 100.5 100.5 107.6 107.6 97.5 97.5
315 106.4 109.,4 99.3 96.3 106.4 106.4 95,3 96,3
400 108.2 108.2 98,0 98.0 105.2 106.2 95.0 95.0
500 107.0 106.9 96,8 96.7 64,0  103.9 53.8 93.7
£30 105.7 105.4 95.4 95.3 102.7 02,4 g2.,4 92.3
200 104,45 1040 gh.o 93.7 101.4  101,0 91,0 0.7
1,000 103.0 lc2.4 92,5 92.0 100.0 99 .4 85.5 8g.0
1,250 101,5 100,45 90,9 90,1 98,5 97.5 87.9 B7.1
1,500 100,0 98,6 89.3 88,0 37.0 95,6 86,3 85.0
2,000 93.4 96.4 87.6 85.8 g5.4 93,4 8h.6 B2.8
2,500 96.7 93,5 B5.8 82.9 93.7 90,5 82,8 79.9
3,150 95.0 50,4 84,0 79.8 92.0 BY . 4 81.0 76.8
4,000 33.1 86.8 82.0 76.3 90.1 83,8 79.0 73.3
5,000 91.2 83.3 80.0 72.5 88,2 80.3 77.0 69.5
5,300 89.1 75.8 Tf.8 68,8 86.1 76,8 Th.8 65.8
8,000 B6.8 76.3 75.5 65,0 83.8 73.3 72.5 62.0
10,000 84.5 72.4 72,9 61,3 al.5 69.9 69%.9 58.3
12,500 1.9 69.3 70.2 57.1 78.9 66,3 67.2 EhL,1
16,000 79.2 oh.9 67.3 52.0 76,2 61,9 6h,3 k9,0
20,000 76.2 6O.LY 53,7 RN 73.2 57 .4 60.7 h1.6
25,300 2.9 54,4 59,6 34,2 69.9 51,4 56.6 32,2

' [
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TABULATION OF EPUL VALUES WOR DIFFERENT AIRCHART
Areralft: 2 Eﬂfizia¥§5t°” 1-22%;2§a§:ston
(<12,%00 1lbs, Max, Gross Wt,) (180 hp or lesa)
Operatlon: Takeoffl Approach Takeoi'f Approach
Alraopeed: 110 Kt. 90 Kt. 110 Rkt 90 Xt.
Power:
EPML, 4B EPNL, dB EFNL, dB EPNL, dB
Ground Ground Ground Ground
Diatance, Alr to Lo Alr to to Alr to to Alr to to
e, Ground Ground Ground fOround Ground Ground Ground Greound
200 87,6 97.6 92.2 92.2 Sh.6 04,6 89,2 Bo.2
250 §6.5 96.5 91.0 91,0 93.5 93.5 88.0 58,0
315 95.3 95.3 89,8 8g.8 92,3 92.3 86,8 85.8
400 9Y,2 94,2 88.5 88.5 91,2 91.2 85.5 85,8
500 93.0 92.8 BY.2  B6.9 50,0 89.8 Bd.2  83.9
£30 91.7 91,3 5.8 85,2 88,7 88,3 B2.8 82,2
400 90,4 89.9 84,3 83,4 87.4 B6.5 61.3 80,4
1,000 89,1 88,3 82,8 B1.4 86,1 85,3 79.8 78,4
1,250 87.7 86.5 81.2 79.3 LR 83.5 78.2 76,3
1,600 86.2 BY.6 79.5 76.9 83.2 81.6 76.5 73.9
2,000 84,6 82,3 T7.7 7h.6 Bl.6 79.3 4.7 71,6
2,500 83.0 79.6 5.9 T1.7 80.0 76.6 72.9 68,7
3,150 81.2 76.3 73.6 68,3 78.2 73.3 70.6 65,3
4,000 79,4 73.0 71.3 G4,k 76,4 70,0 58,3 61.4
5,000 774 69.5 68.8 60,0 7h.4 66.5 65.8 57.0
6,300 75.4 65,9 65,3 54,9 72.4 62.9 63.3 51.9
8,000 73.2 62,1 63.7 ha,g 0.2 59,1 60.7 46,5
10,600 70.8 58.1 61.0 b4 1 67.8 55.1 58.0 41,1
12,500 68.2  53.8 §7.8  37.5 65,2 50,8 54,8 34,5
1¢,000 65.5 49,9 54,1 28.2 Gz.5 4G, 0 51,1 25.2
20,000 62.5 42,6 50,2 18, 59.5 39.6 LY 15.0
25,000 58,6 32.5 b5.5 8.0 55.6 29.5 2.5 5.0




S T T T v T S e S
130
® RN
NORY
\\‘N\T\
= 110 PN \
= \\x\
B
g \ %\ A
- k a‘/
5 100 o+ %
£ \Q\,’e %,
Z NG % N\
3 PR
SN N
g o AN N
o '\\\\ \\ N
]
>
3 \\\\\r\
2 NN
80 AI'RSPEED, 160 KNOTS \\\
T
Note: Subtract 2 dB for DC-B-63 Alrcraft \T\Q
\\ \ N
70 \\
\ N
\ N
40 X M
200 400 700 1000 2000 4000 7000 10,000 20,000 40,000
Distance to Alrcraft In feat
FIGURE A- VARIATION IN EFFECTIVE PERCEIVED NOISE LEVELS WITH DISTANCE -
FOUR ENGINE LBPR TURBOFAN TRANSPORT AIRCRAFT - 707 AND DC-8
AIRCRAFT WITH JT3D SERIES ENGINES

'
A Lo al 3co0
I3 of s500

se dist 2 ¥l

T o - S e T Sl




o

40,000

~ P, s S

)47/

Q / =

/ \\ g

A 4 A4 =

4 VAR AY.Aay.d -

77 NZ77 2

VARV AV &V 2
/S XSS

N
AN
\N

Distance to Alrcroft In feet

Ry
N
NN
N

A A A A | 5
\N \\\\\ \.\ m .
/[ [/ /[ / 3 R

\ \\\\ o
[ 7/ 777 .
77777 I

(//1//

/ .
& 2 3 B 3 R 3 2~

€P Ul [SA3T SSION PaAalay @ALIaYT

NOISE LEVELS WITH
PORT AIRCRAFT RETR
RCRAFT WITH JT3D $§

ED
ANS
Al

o]
N

N EFFECTIVE
ACELLES - 707 A

E LBPR TURB

t
IN

N
N

IATION
R ENG
NGINES

NED

VAR
FOU
L!

E

FIGURE A-2

g4 B s s 7



S s et HE o S A
120\
\\
\\\\\
110 \\\ RS
NN \\
s
NONON Y
\\
OOV \ \
% \‘\ \\\_fla‘l/éd'
= -
T A ™/ ]%\
g NG Y
T % NN
3 N\ %, N[N
Z 22 N\
- N NG| TN
2 %\\ \ N
§ 80 N N N \
g N[N
2 NG
2 NN \
w N \ \ N
70 AIRSPEED, 160 KNOTS N
BRREAY N \ N\
Note: Add 2 db for 727 Aircraft \\ \ N
40 \
— Y \\
" AN
200 400 700 1000 2000 4000 7000 10,000 20,000 40, 000
Distance to Alrcraft in feet
FIGURE A-3 VARIATION IN EFFECTIVE PERCEIVED NOISE LEVELS WITH DISTANCE -
TWO AND THREE ENGINE LBPR TURBOFAN TRANSPORT AIRCRAFT - 737,
DC-9 AND 727 AIRCRAFT WITH JT8BD SERIES ENGINES

TP TN




ey —ry — —_—— ,-..-_-T —— mm— — ———

e |

130

120

110

v
//'

100 \\

Effective Perceived Noise Level in dB
e )
/4
o //

A7
&

y 4

y

%0
ek N\ TAKEOFF
N 160 ke
—— e 747-100A with \\
80— Blow=In =Door Nacelles N AN
semmnmmns 747-100D with \
Fixed-Lip Nacelles* b \\\
* Subtract 1 dB For 7472008 with APPROACHT N
Fixed-Llp Nacelles \\ \
70 \\
\\
o AN
200 400 700 1000 2000 4000 7000 10,000 20,000 40,000
Distance to Alrcroft in feet
FIGURE A-4 VARIATION N EFFECTIVE PERCEIVED NOISE LEVELS WITH DISTANCE -
FOUR ENGINE HBPR TURBOFAN TRANSPORT AIRCRAFT - 747 AIRCRAFT
WITH JT9D SERIES ENGINES




—

|

120
110 \\
\\\\
\ \\ \\
. N \\
@ 100
M
£ N N .
E \\ N
-t
8 % \\e‘c’d BN
2 2 NN
& N
. NG "\
8 b N NJAKEOFF, 160 kt
& #0 APPROACH, 160 kt \ ‘\
2 (50° Flaps) | TN \\
K] \\ \\
w
70 AN
APPROACH, 160 ki1 \
{25° Flaps) M
&0 \\\
N
50 \
200 400 700 1000 2000 4000 7000 10,000 20, 000 40, 000
Distance to Alrcraft in foet
FIGURE A-5 VARIATION IN EFFECTIVE PERCEIVED NOISE LEVELS WITH DISTANCE -
THREE ENGINE HBPR TURBOFAN TRANSPORT AIRCRAFT = DC-10 AIRCRAFT
WITH CF-6 SERIES ENGINES




S O S o T RN S DA e B S S aoas SR G
120
\
110 —
I~ ™
o
\\ '\.\\
Py
™ N\ TAKEOFF, 160 kt
o 100 N
c N
= A
i /QJ
8 APPROACH, 160 kt Lo
wd \
a2 90 o "
2 N
Z 4 N
2 ¥3 \\
2 ) N
- N\ N
5oe <
g
% \\
£ N \
w AN
70 \
N
&0 \\
N
50
200 400 700 1000 2000 4000 7000 10,000 20,000 40, 000
Distance to Alrcraft in feet
FIGURE A-6 VARIATION IN EFFECTIVE PERCEIVED NOISE LEVELS WITH DISTANCE -

THREE ENGINE
WITH JT8D SER

HBPR TURBO AN TRANSPORT AIRCRAFT - DC-10

IES ENG

NES

AIRCRAFT

Ve H ...l..r ’ o

P R Ul Ve T

P

P A Ty P —




110
[~
100 =g
\
N\
Py
oo P ‘ﬁ% TAKEOFF
m Ty
£ ™~
] ™ \\
5 \{\ \
-g Bo ‘\ ‘\
3 APPROACE Fn = 1550 Jbs, 115 kt
?g \ \% \ N 5
8 \ NN \\L\
5 70 N~ \
3 N
= Fn=510 Ibs, 115 kt ’( K
60 A
Propagation A Q \
Air=to~-Ground \
=~ = Ground=ta-G round \
© N
\\ \
\ \
40
200 400 700 1000 2000 4000 7000 10,000 20,000 40,000
Distance to Alrcraft in feet
FIGURE A-7 VARIATION IN EFFECTIVE PERCEIVED NOISE LEVELS WITH DISTANCE -
BUSINESS JET AIRCRAFT - CESSNA CITATION WITH TWO JTI5D=1
TURBOFAN ENGINES

eGPkl A s e e o e e




e T T B At SR S B ST T e ™ oy
120
"N
N
\\
P,
N0 TAKEOFF
\\ \
A N
My
N
100 ™
APPROACH

: N
E \\\ HFn= 2470 |bs, 145kt
@ 90 c N
5 N N
Z AN N \\ N
: NN
g Fn= 1170 Ibs, 140 kt AN\
5 80 \ \\\
5 N
. NN
Propagation \
s A [r=t0=G round \ \\
e e G round-to-Ground .
60 \\ \
\
50

200 400 700 1000 2000 4000 7000 10,000 20,000 40, 000
Distance to Aircraft in faat

FIGURE A-8 VARIATION IN EFFECTIVE PERCEIVED NCISE LEVELS WITH DISTANCE -
BUSINESS JET AIRCRAFT -~ COMMODORE JET COMMANDER 1121 WITH
TWO CJ410-5 TURBOJET ENGINES

? e P ke S ki =TT T e




p——n

T S T,y o T T My Ty Mmoo e

120

N
Mo

N
NN
\\\
N N
100 <N
N

0 AN

Wi

% | TAKEOFF, 140 kt
N\ NS
80 L%, %
\\\ \\
N
\ N
APPROACH, 140 kt | N\

70 NN

&0 N \
. \\\\ \

LY
200 400 700 1000 2000 4000 7000 10,000 20,000 40,000
Distance to Alrcraft in feet

Effeciive Perceived Nolse Level in dB

FIGURE A-? VARIATION IN EFFECTIVE PERCEIVED NOQISE LEVELS WITH D
DASSAULT FANJET FALCON WITH TWO CJ700-2B TURBOFAN




SR T o S A

[

Py

bome § [ T ™ i i

p— —
v f . '

pr

130
\\
120
N TAKEOFF
.,
[~
™N
N
w 110
-
R3] \
T.l \
5 ™~ \\
£ 100 D
S APPROACH ™y Q
f: \\
3 AN N[} Fn = 2500 1bs, 155 kt
[-M
2 a \\ A
¥: Fn = 1050 lbs, 150 kt=" N \
5 ] NN EEAS
L N \
Propagation N
o——— A ir-to-C round N\ \\ \
~— —— Ground=to-Ground NEAN \ \
70 ™, \\
N \ \
N
N
N \
60 A \
200 400 700 1000 2000 4000 7000 10,000 20,000 40,000
Distance to Alrcraft in feet
FIGURE A-10 VARIATION IN EFFECTIVE PERCEIVED NOISE - BUSINESS JET AIRCRAFT -
GATES LEARJET 24 AND 25 WITH TWO CJ410-6 TURBOJET ENGINES

e o e o 1 o et




) ) | [ e m

A T S SR RS T
120 r\
\\
-
t
ey
‘wEOFF
110 \\
\\
N N
100 \.,_ \\ \.L
B e N INLLE Fn= 9300185, 175 ke
c o N N
= [y K
- N N N
3 APPROACH \ N\ \
g4 90 \\\ N
-6 \ \
Z \\
. ™ NN N
s N\ N
g 80 \\ \\ >
o
o ) \>. \ \
-
£ NN
3 Fn = 3200 Ibs, 155 kt ~ | AN \
w N N,
70 RN
Propagation N
" A | =40 ~G round \.
—— e G round-to-G round -\ \
40 \ A\
" NI
200 400 700 1000 2000 4000 7000 10,000 20,000 40, 000
Distance to Alrcroft in feat
FIGURE A-11 VARJATION IN EFFECTIVE PERCEIVED NOISE LEVELS WITH DISTANCE -
BUSINESS JET AIRCRAFT - GRUMMAN GULFSTREAM |l WITH TWOQ
SPEY 511-8B TURBOUJET ENGINES

ok m i S 47




Qs T T T 7 o ' f i X
130
120
SN TAK EOFF
\h\
w 110 3
o \
- . N
$ SN \
-t H
. 100 APPROACH | N N
.;‘_:’ \  Fn= 2800 lbs, 145 kt
3 \\ \ \Qﬁ\
| AN NN
& 3 ANEER
2 ]
8 \> \\
@ Fn= 1270 Ibs, 135 kt 1 \\\ N
80 q
Propagation \ \ \
Ajr-to-Ground \ \\ \
—— e (G round-to=-Ground \ \ \ [
70 N N
\\ \
60 N

200 400 700 1000 2000 4000 7000 10,000 20,000 40,000
Distance to Aircraft in fest

FIGURE A~12 VARIATION IN EFFECTIVE PERCEIVED
BUSINESS JET AIRCRAFT - LOCKHEED
PT 12A-4A TURBOJET ENGINES

NOISE LEVELS WITH DISTANCE -
JETSTAR |/C-140 WITH FOUR

L g i A A e




U I IR A S O , I A paa - o
120
S~
™~
\\
N
oy
110
\ \\
~l_ \ | TAKEOFF
w° P
£ M \\\
I Fn = 2800 fbs, 145 kt
Q N por r
3 \ Ve
8 90 ~
$ N N
< APPROACH N \
k: \ N
& N
2 8 N N\
s NN\ N
5 N\
= Fn=B00lbs, 135 kt I | N
70 N . M
Proeaguﬂon N
Alr-to=Ground \
————se == Ground-to-Ground \
50 \\ \\
5 \
200 400 700 1000 2000 4000 7000 10,000 20,000 40,000
Dlstance to Aircraft in Feat
FIGURE A-13 VARIATION IN EFFECTIVE PERCEIVED NOISE LEVELS WITH DISTANCE -
BUSINESS JET AIRCRAFT - NORTH AMERICAN SABRE 460 WITH TWO
PT12A~8 TURBOJET ENGINES




120

/

10 g
‘ N

100 ~
2 ™
= N \
-g' APPRCJAC\I-\\ \ N
s 90 N "
3 \\<'n=3450lbs, 140 kt
| N N
§ NN,
a "‘\
4 Fn = 865 Ibs, 140 kt X\\ h
N K
o Propagati \ \
ropagation
Alr-to-Ground \ \\ \
e e (3 round-to=Ground \ \
&0 M \\ \
A\ \ \\
N

50 h,
200 400 700 1000 2000 4000 7000 10,000 20,000 40,000
Distance to Alreraft in feat

FIGURE A-14 VARIATION IN EFFECTIVE PERCEIVED NOISE LEVELS WITH DISTANCE -
BUSINESS JET AIRCRAFT - NORTH AMERICAN SABRE 80 WITH TWO
CJ 700-2D~2 TURBOFAN ENGINES




no
100 [
™. N
\\
N
" RN
@ NN TAKEOFF
< < 70 kt
E N N
-
& 80
B 9
3 NN
8 APPROACH X N,
E 70 140 ki AVIR'N \
! N AN
£ NN
w N \
60 N
Propagation \\ \
——n Alr=to =G round
— = Ground=to=G round \
50 \ \\
\ \
40
200 400 700 1000 2000 4000 7000 10,000 20,000 40,000
Distance to Alrcraft in fast
FIGURE A-15 VARIATION IN EFFECTIVE PERCEIVED NOQISE LEVELS WITH DISTANCE -
FO]U!B EI\EIGéGIEEs'I'URBOPROP TRANSPORT AIRCRAFT - LOCKHEED ELECTRA,
C 130 HER




110
- *\.\
Ty
e
N
B \
N TAKEOFF, 140 kt
% \ NN
o ¥ Ty
o \ NN
£ \ e
z \ N
E N \\
. NN N
2 NS N
Zn \\
APPROACH, 120 kt Ny
L N \¢
S \ \
§ 70 . r
o h \
2 \
F;
&0 A N
\ \
N \
50 \\ \\
40 \
200 400 700 1000 2000 4000 7000 10,000 20,000 40,000
Distance to Alrcraft in feat
FIGURE A«16 VARIATION IN EFFECTIVE PERCEIVED NOISE LEVELS WITH DISTANCE -
TWO ENGINE TURBOPROP AIRCRAFT WITH DART ENGINES (F27, HS 748)




100 NK
™
'\\ \N
% - ™
N TR TAKEQFF
APPROACH oy 70 kt
65kt | T
w 80 3 ™~
e}
£ N \\\\
T ™\
: AN N
;| N
5 A\ N D
- N
N\
[¥]
@
2
AN N
W \ \
50 3 %
Propagation \
ressrnmm— A jr=to=C round
——— e Ground-to-Ground \
b\
\ \
200 400 700 1000 2000 4000 7000 10,000 20,000 40, 000
Distance to Alrcraft in faat
FIGURE A-17 VARIATION IN EFFECTIVE PERCEIVED NOISE LEVELS WITH DISTANCE -
TWO ENGINE TURBOPROP AIRCRAFT - DCH-6 TWIN OTTER

———




. T T " T T —_ —
”0\
]
\\
Py
100\
™ \ TAKEOFF
\N . ‘\ 140 kt
™ ‘APPRO]AZgI-'L
r
g N
g \ \ N
g 8 NN
Z
3 N RN
>
L N ™ \
5 70
a \
: \
; N
& \
w
&0 \\
For Four-Engine Aircroft, Add 3 db \ \
50 \
40 \
200 400 700 1000 2000 4000 7000 10,000 20,000 40,000
Distance to Alrcroft in feet
FIGURE A-18 VARIATION IN EFFECTIVE PERCEIVED NOISE LEVELS WITH DISTANCE -
TWO ENGINE PISTON TRANSPORT AIRCRAFT {MORE THAT 12,000 LDBS
MAX GROSS WEIGHT)




he ERAR

Curves ara for Two Engine Aircraft,
Subtract 3 dB for Single Engine Aircraft

100
\\.,__.
m 70 - . \
P R
E \QL"\ \\ TAKEOFF, 110 kt
s w RS OS
k. APPROACH, 90 kt =~ N N \\\
§ NN H,
. N \\t
: NN
B NN AN
*® \\ N
\
50 \ \\
N
\
N )

40
200 400 700 1000 2000 4000 7000 10,000 20,000 40, 000

Dlstance to Alrcroft in feet

EIVED NOISE LEVELS WITH DISTANCE -
FlT[;ROPELLER AIRCRAFT (LESS5 THAN

FIGURE A-I? VARIATION IN EFFECTIVE PER
ONE AND TWO PISTON ENG
12,500 LBS MAX, GROSS WE

C
IN
G

ARl L AR e e S




