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Department of Transportation
Tederal Aviation Administration

(14 CFR Part 81)

_— [Docket No. ; Notice No., T4~ ]
, Aircraft Noise Certification Standards:
N Propeller Driven Small Airplanes

Notice of Proposed Rulemaking

In accordance with & recommendation made by the Administrator
of the Environmental Protection Agency, the Federal Aviation Admini-
siration i congidering an amendment to Part 36 of the Federal Aviation
Regulations which would further protect the public health and welfare
by prescribing noise standards for propeller driven small airplanes.

Interested persons are invited to participate in the subject rule
making process by submitting such written data, views, or arguments
as they may desire. Communications should identify the regulatory
docket or notice number and be submitted in duplicate to: Federal
Aviation Administration, Office of the Chief Coungel, Attention: Ruleg
' Bocket, GU-24, 800 [ndependence - Avenue, 8. W., Washington, D.C.
200690, und lnvironmental Protection Agency, Office ol Noise Control
Programs, AW-571, Attention: Aviation Rules Docket, 401 M Street,

i S.W., Washington, D.C. 20460, Al communications received on or
before will be consgidered by the Administrators
hefore taking action on the proposed rule. The concepts contained in

this notice may be changed in the light of comments received. All |
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comments submitted will be available, both before and after the closing
date for comments, in the Rules Dockets for examination by interested
persons.

Under the reduirements of Section 7(a) of the Noise Control Act
of 1972 {(Pub, L. 92-574, 86 Stat. 1234) the Administrator of the
Invironmental Protection Agency conducted a study of aircraft and
airport noise and submitted a report thereon to the Congress., (Report
on Aircraft/ Airport Noise, Senate éommittee on Public Works, Serial
No. 93-8, Aug. 1973). Under Section 51l of the Federal Aviation Act,
as amended by the Noise Control Act of 1972, the Administrator of the
EPA is also required, not earlier than the date of submission of his
report to the Congress, to submit to the Federal Aviation Administra-
tion proposed regulations to provide such control and abatement of
afreralt noise and sonic boom (ncluding control and abatement of
ablveeaflt noige through the exereise of any of the 1PAA's regulatory
authoprily over air commerce or transportation or over aircraft or air-
port operations) as the Administrator of the EPA determines ia neces-
sary t0 protect the public health and welfare, In accordance with the
forcgoing requirement, the EI'A publiahed In the Federal Regiater on
February 19, 1974, (39 1'.R. 6112) a "Notice of Public Comment Period"
containing a synopsis of the proposed rules it is considering to achieve
a satisfactory level of aircraft noisc control and abatement for the
protection of the public health and welinre.

The proposed rules and the type of control which each rule would

implement arc as follows:
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Flight procedures noige control,

(1) Takeoff procedures,
{2) Approach procedurces.
{3) Minimum altitudes,

Source noise control.

(4) Retrofit/ fleet noise level,

{5} Supersonic civil aircraft noise.

(6) Modifications to Part 36 of the Federal Aviation Regulations.
(1) Propeller driven amall airplanes,

(8) Short haul aircralt.

Airport opeprations noise control.

{9) Airport goals, mechaniams and processes by which noige ex-
posure of communities around airports can be limited to levels
consistent with public health and welfare requirements.

This proposed rule, identified as Item (7), is one of the five whose
purpose is to implement engineering noise control at the source, As
propoused herein the EPA believes that the rule, if adopted, would
conlrol the nolse ol propeller driven small airplanes to levels ag low
as Is conaistent wlth safe Lechnologleal copabiblty, without (1) imposing
unreasonable economic burdens on the users of thosce airplanes, (2)
degrading the environment in any manner, and (3) any significant in-
creage In fuel consumption. In substance, the proposed rule would
provide for the following changes in the aircrafl nolse standards of
Part 36 of the Federal Aviation Regulations.

{1) Noise&l standards for propeller driven small airplanes in the
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normal, utility, acrobatic, transport and restricted categories

would be added to that Part. Apricultural and firefighting

airplanes, however, would be excluded from the standards

when operated in compliance with a current noise abatement

flight plan.

{2

e

The noise evaluation requirement for the standards would be

Effective Perceived Noise Level (EPNL} in units of EPNdB, as

now required under Part 36 for transport category airplanes and

turbojet powered airplanes.

{3) Compliance with the noise limits prescribed in this proposed

rule would be achieved in the following stages based upon

implementation of the current, available, and future noise

control technology:

{(a)

(h)

{c})

fﬁ&‘;&w.‘..:..o.-‘... A AL, AR

Current technology. An application for a type certificate

on or after the date of publication of NPRM 73-26 on

October 10, 1973, would be subject to the éurrent technology

noise standards,

Avallable techuology., An application lor o type certiticate

on o afler Junweey L, W75, would be subject o the avalloable
technology noeise standards. 'These sitandards would also
apply to an airplane of an older type design manufactured

on or afler January 1, 1977,

I'uture technoluyypy,  An applicalion for a type certificate

on or after January 1, 1080, would be subject to the future

technology astandards.
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A, Regulatory Background.

Part 36, ''Noise Standards: Aircraft Type Certification", was
effective .on Deec, 1, 1869, (34 F.R. 18355), prescribing noise
measurement, noise evaluation, and noise levels for the type certi-
fication, and changes to those certificates, for subsonic transport
category airplanes, and for subgonic turbojet powered airplanes
regardless of category. Although propeller driven small airplanes
(a defined In Part 1 a small aircraflt means an aircraft of 12,500
pounds or less, maximum certificated takeoff weight) have not created
noise problems as severe as that of the turbojet or large transport
cotegory airplanes, it was deemed appropriate to take regulatory action
to place limits on future noise impact from this segment of aviation,
Accordingly, on October 8, 1973, the FAA issued NPRM 73-26
{38 . R. 28016) proposing standards and simplified procedures for
measuring the noige levels for propeller driven small airplanes in the
normal, utility, acrobatic, transport, and restricted categories,
However, in response to the invitation for comments to the NPRM,
the IPA advised the WAA that it did not concur with some of the
provisions of that proposal and recommended specific changes., The
recomimended modifications affect four elements of the proposed rule,
They uru,‘ in general; (1) the noise evaluation measure, (2) the noise
compliance levels, (3} the performance correction lactor, and {4) the
nodse dota gample size. The substance ol these key issues may be

summarized ag follows: .
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1)

(2)

Flight procedures. A minimum of only four horizontal flights
with maximum continous power, at a l;eight of 1000 feet over
a single noise measurement station would be required under
NPRM 73-26 to demonstrate compliance with the proposed noise
level requirements. The EPA has no objection to this simplified
procedure for small airplanes, but believes that a minimum
of s&ix ﬂights (as required in Part 36) is necessary
to properly evaluate the noise output of an airplane regardless
of the airplane size. A minimum of six noise data samples
will yield morereliable averages and this change is incorporated

herein,

Performance corrceetions, The EPA believes that the climb-

out performance correction concept as proposed in NPREM 73-26
is reasonable, but needs minor corrections and an additional
factor to account for difference between the aircraft test speed
and the aircralt take-off speed. A performance correction
concept incorporating minor changes to the original concept plus
a speed correction factor is recommended herein,

Noise evaluation meagure. NPRM 73-26 proposed that

maximum A-wcighted noise level (AL} In units of AdB should
be uged aa the measure for type certification of aircraft noige.
The EPA  recommends that the use of Efflective Perceived
Neise Level (EPNL) in units of EPNdB be uscd, as ig required

for turbojet powered airplanes and transport category airplanes

1 by B e e AL S e e s g oL P
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Regulations and Annex 16 of ICAO. The use of EPNL as the
noige evaluation measure is incorporated in this proposed rule,

Neoise complinnce levels, The EPA believes that the noise

level requirements te be achieved under NPRM 73-26 are
not sul‘ficieptiy representative of the safe and cconomical noise
vontrol that can be implemented by applications of current and
available technology. Ifurthermore, modifications are necessary
to properly rellect the achievements that can be accomplished
by applications of future technology. .

Ag used here, current lechnology includes 'shelf item" hard-
ware and commonly known techniques and procedures that
have been used effectively by some manufacturers. Available
technology represents the results of research and development
that have not been put into common practice but are available
for implementation. Some performance testing may still be
necegsary, but reliability and effectiveness has been demon-,
strated in the laboratory and on model and full scale teats.
Future technology represents the resuita of regsearch now in
progress that have not been fully tested but the results to date

indicate high potential to a reasonable degree of confidence.

In the development of this proposed rule the EPA conducted its own

studies and evaluated several pertinent studies made by other Federal
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agencies and private contractors. Those studies are listed herein for

the information of all interested persons and are available for
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examination at the FAA Rules Docket Office, GC-24, 800 Independence
Avenue, 8. W., Washington, D. C. 205890, or the Environmental
Protection Agency, Office of Noise Control Programs, Crystal Mall 2,
1921 Jefferson Davis lighway, Arlington, VA, 20460, Copiea of these
studies prepared by Government Apgencies are also for sale by the
Superintendent of Documents, U.S. Government Printing Office,
Wasghington, D.C. 20402,
{1) "Aircraft Noise", Annex 16 to the Convention on Inter-
national Civil Aviation, International Standards and
Recommended Practices, International Civil Aviation
Organization {ICAO), Amendment Number 2, April 1974.
{2) "Subjective Evaluation of General Aviation Aircraft Noise",
FAA Report 1"MAA-NO-68-35, April 1968,
(1) "Comparlsbns Between Subjective Ratings of Aircraft
Noige", FAA Report FAA-NO-68-33, April 1968.
{4) "Aircraft Noise Evaluation'", IFFAA Technical Report,
FAA-NO-68-34, September 1968,
(5} "The Effects of Temporal and Spectral Combinations
on the Judged Noisiness of Alrcraft Sounds'', ['AA
Report IFAA-NO-69-3, June 1989,
(8) "Conference on STOL Transport Aircraflt Noise Certifi-
cation", FAA Report FAA-NO-69-1, 30 January 1069,
{7) "Effective Perceived Nolse Level Evaluated For STOL
und‘Othm; Alrcraft Sounds", IFAA Report FAA«NO-T0-5,

]

May 1970,
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" {8) "Report on Aircraft/ Airport Noise'", Report of the

(10)

{1)
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’ (13)

(14)
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Administrator of the Environmental Protection Agency
in Compliance with Public Law 92-574, Senate Committee
on Public Works, Serial No. 93-8, Auguat 1973.

(9) "Impact Characterization of Noise Including Implications

of Identifying and Achieving Levels of Cumulative Noise
Exposure', Report of Task Group 3, EPA NTID 73.4,
27 July 1973,
"Information on Levels of Environmental Noise Requisite
to Protect Public Health and Weflare with an Adequate
Margin of Safety”, EPA Technical Document No, 550/ 8-
74-004, March 1974,
""Noise Source Abatement Technology and Cost Analysis
including Retrofitting', Report of Task Group 4, EPA
NTID 75.5, 27 July 1973,
"Noise Levels of Propeller Driven Light Aircraft",
Table 2, Working Paper No. 11, Second Meeting of the
Committee on Aircraft Nolse (CAN), International Civil
Avintion Orgunization (ICAQ), l'ederal Republle of
Germany, January 1871,
"Results of Noise Surveys ol Seventeen General
Aviation Type Aircraft', FAA Report FAA-EQ-73-l,
December 1872,
"Mecasurement and Analysis of Noise From Seventcen
Alrcraft in Level Flight (Military, Business Jet, and
General Aviation)", FAA-RD-71-88, November 1971,
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(15) "Progress Report on Quiet Propulsion', M.I.T. Summer
Workshop on Low/ Medium Density Air Transportation,
9 August 1873,

{16) "New Low Pressure Ratio Fans for Qulet Business
Aircraft Propulsion", S. A, E. Business Aircraft
Meeting, Wichita, Kansas, 3-6 April 1973,

(17) “Advanced V/STOL Propeller Technology; Far-Ifield
Noise Investigation', Air Force Flight Dynamics
Laboratory, Technical Report AFFDL-TR-88, Vol.
X111, December 1971,

C. Introduction.

As previously stated, the rules proposed herein are hased
primarily upon recommendations submitted by the EPA pursuant to
the mandates of Section 611 of the Federal Aviation Act. It is to be
noted that these rules parallel, in many respects, the provisions
contained in the FAA NPuM 73-26. However, since they contain
differences from that NPRM in regard to the key elements of noise
evaluation measures, noise compliance levels, performance cor-
recilon, and flight procedures, each of these elements is discussed
herein under a separate heading.

Initially, It is to be noted that thosc rules do not apply to rotor-
craft, balloons, dirigibles, or glidery since those aircraft are not
classified as airplanes, Agriculturn]: and firefighting airplanes would
algo be excepted under certain conditlons from the proposed noige
limit levels. "I“he retrofitof existing airplanes would not be required,

10
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Only those airplanes manufactured in the future would be required to
be noige controlled under the rule as proposed.

The EPA believes fhat the noise standards proposed herein will
preventan escalation of noise from propeller driven small airplanes,
substantially reducethe noise for contitued production of many exist-
ing models, and set standards lor original type certilication of future
airplanes; all of which will assist in the protection of the public
health and welfare from aircraft generated noise.

D, Flight procedures.

Under NPRM 173-26, the three point (sideline, takeofi and
approach) noise certification procedure prescribed in Appendix C of
Part 368 would be replaced with a single point, level flight procedure
at maximum continuous power. This simplified {light procedure would
require a minimum ol only four level flights over the measuring sta-
tion ata height of 1000 feet + 30 feet and + 10 degrees from the zenith
when passing overhead.

The EPA believes that an aircralt certification concept should
have iwo principal objectives. IYirst, i} should reguire that the latest
glate of the art of Lechnologleally practicable and economically

reasonable noise conlrol is utilized. Second, it should provide bage~
line noise levels suitable for use by airport and community planners

and architects in planning airports, determining noise compatible land

usage, and designing noise insulated structures. The ideal way of

achieving those objectives would be to conduct sufficient noise meas-
urements Lo be able to construct equal nolse level contours for all of

11
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the potential operating modes of the aircraft. In lieu of the ideal,

three strategically located noise certification measuring points are

necessary and sufficient todefine a rectangular boundary or box which

would contain an equal noise level contour, Ordinarily & noise cer-

titication procedurc that has less than three points will not provide

: adequate information to make a judgment as to whether the airframe

and power plant comhination is optimally matched for minimum noise

exposure., However, if the the particular aircraft has operational

or noise characteristics wherein either one operational mode provides

the major source of noise and the others are relatively minor, or

' the noise contirol devices or procedures effective for the major

operational noise mode are equally effective for all the modes; then

simpler test procedures may be adequate, The EPA believes that

the propeller driven small airplane has such characteristics, and

for those reasons {not those stated in NPRM 73-26) the simpler flight
procedures would be acceptable, ‘

! Another important oPerational procedure to be considered is the

choice of maximum continuous power inétead of takeoff power, Take-

oft power is very close to maximum continuous power in terms of

noide generatlon, and for many of the amall airplanes it ig the same,

BFurthermore, takeoff power is used, when available, for a relatively

short portion of the climb path, After clean up (landing gear and

flape) the airplane is operated at maximum continuous power, Con-

aequently, the use of maximum continuous power in a horizontal flight

' procedure would also be acceptable, especially since takeoff power,

12
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when available, is extremely functional (getting the airplane off the
ground) and is used for relatively short periods of time.

Notwithstanding its accepiance of the foregoing flight procedures,
the B1PA points out that a level flight procedure is deficient since it
does not indicate (as o theee-point procedure would) whether the air-
frame and power plant combination is optimally matched lor minimum
noige exposure on the ground at climbout, To correct this deficiency
the EPA recommends that performance correction factors including
one such as propoged in NPRM 73-26 (with certain.minor changes)
and another to account for differences in test and takeoff speeds be
used to correct the measured data. These factors are more fully
discugsed in paragraph I, below.

Althoupgh it is difficult to precisely predict the exact number of
test flights needed overumeasuring stationto make a proper evaluation
of a pariicular type of airplane, the EPA believes that therc i8 no
evidence to indicate that the minimum of six flights now required under
Part 36 should be reduced. because a simplified flight procedure is
used, Accordingly, the procedures proposed herein would require a
minimum of six flights over the noise measuring station.

E. Performance Correction.

A meagure ol the capability of an airplane to expose communities
beyond the end of the takeoff runway to noise in excess of a apecified
level, is the land area contained within the boundary of the noise
contour. {An equal noise contour is the locus of pointg on the ground
which are exposed to a particular level of noige.) The gize of the

13
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contour area is dependenl upon both the noise energy and the climb
performance of the aircraft. The noise energy generated will
be constant for a pgiven engine power setting (such as takeoff or
maximum continuous) but the noise radiated to the ground will also
be dependent upon the climb path, At a given point on the extended
centerline of the runway, the steeper the climb, the higher the
airplane, and the lower the noise level.

The simplified horizontal flight noise certification procedure of the
type propoged in NPRM 73-26, by itself, will not provide sufficient
information to make a judgment on the relationship between airplane
climbout performance and noise exposure onthe ground, FYor example,
two airplanes with the same power plant would be expected to produce
aboul the same noisc level over the measuring station at a height of
1000 feet, even though the total weight of one may be substantially
greater than the other. llowever, the higher performance airplane
(greater horsepower/weight ratio) would be expected to have the
capability to produce smaller contour areas and, hence, leas
community nolse degradation.

To compensate for this deficiency in the simple flyover certifi-
cution procedure, as compared with the three pointprocedure contained
in Appendix C of Part 36, NPRM 73-26 provides a 'performance
correction methodology” intended to penalize airplanes with poor climb
performance, As stated in the preamble to that notice, the proposed
correction "reflects the importance of good climb performance in
removing the ailrplane as a noise source from the airport environs

14
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as rapidly as possible'. As proposed in that notice the climb-out
performance correctionfactor would be computed by using the following
formula:

C = 60-20 log [(11430-D80) (R/CY VY +50] (1)
Where: C is the correction that must be added algebraically to the
measurcd values but limited to + 5 dB; D50 is the takeoff distance in
feet to a point at which the airplane is at a height of 50 feet at
maximum certificated takeoff weight; R/C is the certificated best rate
of climhb m feet per minute; and VY is the airplane speed in feet per
minute corresponding to the best rate of climb. When D50 is not
listed as approved performance information, it must be taken as 1375 ¢
and 1600 fcet for single engine and multi-engine airplanes,
respectively.

The EPA  believes that a climb performance correction factor
propesed in NPRM 73-26, is a sound concept and with the minor
changes proposed herein could be converted into a regulatory require-
ment which will insure that all future types of propeller driven small
airplanes have climb capability and therefore community noise
reduction capability at least as good as the best of the exisiting types.

The elimb=out perlormance correction factor, however, can be
made more meaninglul withonly a very slight change. It can be made
to yicld a noise incremental value which, when added algebraically
to the measured noise level at 1000 feet, approximates the noise level

at a specified reference distance from brake release, assurning a

normal climbout.
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The reference distance assumed in Equation (1) is 11,430 ft. which
has no apparent significance, except possibly a poor approximation to
the reference distance of 3, 500 meters proposed by the International
Civil Aviation Orpganization {ICAO) in Annex 16 (Reference 1), The
conevept of a reference distance is & good one because it can provide
useful information for planning purposes. The particular distance,
however, is not too imporiant, Therefore, the EPA recommends that
the reference distance be rounded off to 11,500 [eet, which is a cloger
approximation of the 3,500 meters used by ICAQO, This is a very
slight modification that would change the correction values only 2 amall
fraction of a decibel from those computed by means of Equation (L)
The revised formula is piven in the following Equation (2) and plotted
in attached Figure L,

60-20 log [(LL500-D50) sin o 1 50) {2)

C
arcsin [(I/ CY VY]

All airplane manufacturers should be encouraged tolist the takeoff

i}

Where: o

digtance at maximum certificated weight from brake release to a
point on the ground at which the airplane will clear an obstacle of
50 [, in height (D50).  ‘Those manufacturers that do not choose to liat
this distance would be required by NPRM 73-26 to use L, 3756 ft. for
gingle engine airplancs and L, 600 ft. for multi-engine airplanes. The
BEA belicves thal those digtances arce too liberal and may encourage
manufoeturers of low performance airplanes to choose not to list the
D50 dilstunuea. Therelore, in order to encourage the manufacturers to
determine climbe-out pevformance correction lactors based upon actual

16
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performance characteristics, the distances should be increased to
2000 feet for single engine airplanes and 3000 feet for multi-engine
airplanes as plotted in Figure 1,
Also it is noted that the aircraft under test conditions (horizontal
flight, maximum continuous power at 1000 {cet height above the test
' gite) can be expected to {ly-over the test site at a speed greater than
the takeoff, climb-out speed. Therefore, the duration of the sound,
a factor to be considered in human subjective reaction to noise, would
be lesas under test conditions than the duration of the sound expe-
rienced under or alongside the climb path. In order to make a proper
:‘ aggsessment of the noise measured under the asimplified test con-
i ditions, the noise level corrected for climb performance must be
l further corrected to account for the chanpge in speed which results
‘ in & change in noiseducatlon. The speed correction factor appropriate
! for this purpose is:
| S = 10 log VH/ VY, where;
! VH = maximum speed in horizontal flight with maximum continuous
; power or maximum test speed in horizontal flight over the noise
measuring point averaged for all test flights, whichever is greater, fpm,
VY = best rate of climb speed at maximun} take-off weipght, fpm, and
8 = o vorrection factor to be added algebraically to the measured
noise level, decibels,
Thus the total correction formula, including the climb performance
factor and the test speed correction factor ia proposed to bes
P= C+ 8, or

P = 60 - 20 log [(11,500 -~ D50)gin o + 50] + 10 log{VH/VY). (3)
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. Noise Evaluation Measure.

The primary elemoenl in any procedure for certificating noise
sources is the evaluation measure upon which the criteria is based,
Aircraft noise signatures, which are the most intricate of the common
noise sources, invelve such complex interrelated spectral, temporal,
and spatial functions ol sound pressure that the search for a single
number noise evaluator has been long and difficult. The end result
to date, considered thc best state of the art by the scientific community
is Elfective Perceived Noise Level (EPNL) {References (2) through
(7), above), Simply stated, EPNL consgists of instantanecus Perceived
Noise Level (PNL) corrected for the presence of the maximum tone
and the yover duration. Both PNL and the A-weighted Level (AL)
are methods for weighting the noise spectrum by deemphasizing the
low and emphasizing the high frequency contributions. However, AL
provides more suppression for the low and less amplification for the
high frequenci'es than does PNL. Consequently, AL is less stringent
in rating noise than is PNL, and therefore less effective in controlling
noise, cven before tone and duration corrections are added to PNL to .
form EPNL.

Most propeller driven small airplanes, operating today have
minimal high frequency noise content, contain only low frequency
tones that would require about the same tone correction {(one or two
decibels at most), and have about the same noise duration time,
On the suriace, it appears as though it is not very important whether
EPNL or AL is used for evaluating these current aircraft types be-
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cause the compliance levels, in terms of either measure, could be
adjusted to adequately contro!l the noise. However, an analysis
of the effeets of various noise weipghting factors on the noise signatures
of this type of aircralt indicates that the use of the A-weighted
measgure, because of the massive de-emphasis of the low frequency
components of the noise, may actually discourage noise reduction of
propeller and engine neoises. In addition, it is important that the noise
evaluator chosen for a certification be versatile in the sense that it
not only recognizes the annoyance effects {or any other health and
welfare effects) for current aircraft, but is availablé {and capable
of modification or refinement) for potentially obnoxious noise of
future aircrafl_:. EPNL is such a unit; not complete and not exact,
but the best available at the present time, Iurthermore, it ia not
too vomplex for use with modern electronic computational equipment
wd will be allowed, when desired and rvequested, by member states
in internalional agreements (Reference 1, above).

The concept or raticnale for maintaining two different aircraft
noise measures {one for certilication and one for community exposure
or mwoniloring) was conaldered In depth by the EPA (Relerences 8,
9 and 10, above). In the report to Congress (Reference 8), the KPA
recommended @ cumulative noise exposure measurc which is bosed
upon AL with the following caveat;

"The use of an A-weighted sound level precludes the
assegsment of penalties for the cxistence of tones
in the nolse In the Interest of simplifying the measure
procedurce.  When appropriate, penaliies for tones
and other subjective attributes should be made in
source regulations such as FAR 36",

19
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In velerence to ihe problem of choosing an appropriate noise
mensure that wottld evaluite the subjeetive effeels of lone and other
stpnailuee components, {he repart of ERPA Pask Group i in Relerence
(10}, above, made the tollowing pertinent conclusgion:

"After consideration of this problem, the Task Group
concluded that the presence of a tone penalty in
certification procedures cilectively encourages a manu-
facturerto minimizetones in the sound of aircraft, Thus,
certification requirements will minimize the need to
consider tones in an environmental noise measure, so
long as tonal eifects are properly considered under source

certification''.

"Neglectingthese characteristics in the proposed measure
makes their control by other means necessary (emission/

certifieation standards)".

"The absenve of o pure tone penalty in the basic
measure  for average sound level.,.is based on the
assumption that purc tone components are primarily to
be controlled by nolse emission control standards., As
long us such standards are not effective or in cases
where, for technical or ather reasons, significant pure
tones remain, it is advisable to consider them in the
detailed prediction/land use planning procedure...'.

If tones or other aircraft noise signature anomalies are not

evaluated and controlled by noise certification standards, then
simplificd measurcs using the A-weighted noise level will not be
ctfeciive for uge o environmenial cumulative noise vxposure method-

ologics and monitoring procedures, 1n that event, the EPA believes

that other, more complex, methodologies such as noise exposure

forecast (NEEF) will be necessary to insure maximum protection to

the public health and welfare,
The EPA has devoted considerable effort in a thorough study and
analysis of the various noise evaluation measuresa. As a respjtof these

20

L T W e N S
i



o ma S
A e S A b L A e

gtudies, the noise evaluation measure proposed herein is Effective
Perceived Noise Level (EPNL). This measure, now required in
Part 36 for transport category (including large propeller driven air-
planes) and turbojet powered airplanes, would also apply to propeller
driven smallairplanes. The procedure in Appendix B of Part 36 would

remain ag the standard for converting the measured noise into EPNdR.

G. Noise Compliance Limitas,

Under NPRM 73-26, Appendix F of Part 36 would be amended
to require xﬁeasured noise levels corrected for climb performance of
propeller driven small airplanes to comply with the following noise

limits and related effective dates:
1. Type certificate application on or after 10 QOctober 1973,

(a) 68 AdB up to airplane weights of 1, 300 1bs.
(b) 1dR/165 lbs. up to 82 AdB at 3, 630 1lbs,
{c) 82 AdB up to and including 12, 500 1bs,

2, ‘'Pype certificate application on or after 1 January 1975,

(a) 68 AdB up to airplane weights of 1, 320 1bs.
{b) 1dB/165 lba. up to 80 AdB at 3, 300 lbs.
{¢) 80 AdB up Lo and including 12, 500 1ba,

3. New airplancs on or afler 1 January 1980,

Airp_lc:mes with no [iight time, regardless of date of
application of 4ype certificate, would comply with
the noise lim.uls é.illecil'i.ed in paragraph 2, above,
The attached Iflguee 2, which compares the compliance noise
lovels propogedin NPRM 73-26 with a wide variety of exigting propeller
21
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airplanes, clearly indicatesthat the compliancelgvels do not represent
the quieter airplanes. As a matter of fact, a large number of the
existing propeller driven small a.irpla.nes"are capable of producing sig-
nificantly lower noise levels than those proposed for future types in
NPRM 73-26, This, in spite of the fact that the Noise Control Act
of 1972 requires aircraft noise regulations to protect the public health
and welfare by decreasing or controlling the noise emissions to the
highest degree possible within the regulatory constraints of safety,
economics, and technology.

The attached Figure 3 shows the compliance levels of this proposal
compared with those of NPRM 73-26; there is an ll-dB numerical
difference between the two. The upper compliance level shown in
Figure 3is 93 EPNdB which is the Part 36 requirement for all turbojet
and large propeller airplanes up to 75,000 pounds maximum weight,
There is no reason why propeller driven small airplanes of
12,500 pounds or less, maximum certificated takeoff weight, should
be permitted to exceed that level, It must be clearly understood that
the compllance jevels for the propeller driven small alrplanes refer
to u 1,000 1. Lovizontud [tyover, whlle the Part 36 levels rofor oo
measuring point 3.5 nautical miles !rom brake release. However,
for many large turbojets and propeller driven large airplanes, the
height albove the measuring point will be between 700 and 1, 500 feet,
or cloge ovnough to 1,000 ft. to make reasonable comparisons.

In addltion to the loregoing currenl technology, considerable
research effort is in progress on the devélopmeut' of quiet propeller

22
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propulsion systems and the results indicate that safe and economical
technology should be available, some in the near [future and a great
deal more by 1980. (Reference Nos. 1l through 17 listed above).
Accordingly, the EPA recommends adoption of lower noise compliance
levels lor future technelogy standards. In this respect, the EPA
agsumes that those airplanes shown in Figure 2 with the lowest noise
levels have utilized all or at leaat some of the available noise coni;rol
technology (engine -covers, mufflers, reduced propeller tip speed,
increased propeller efficiency, etc.) to achieve those levels., In
addition, it may also be assumed that those airplanes meet the
appropriate airworthiness standards of the state of registry and are
competing economically inthe marketplace with other propeller driven
small airplanes with higher noise levels. Since thoge airplanes more
properly reflect the requirements of the Noise Act, the lower noise
levels which they have achieved should be used to the extent practicable
as the starting point, or upper limit, for f{uture propeller driven
small airplanes,

The attached Figure 4 illustrates the noise compliance levela
proposed in thisa rule for current, avallable, and luture noiae techs
nologles and are' proposed to be applied asg follows:

(1) Current. INor propeller driven small airplane type designs

for which an application for a type certificate is made from
October 10, 1973 to January 1, 1975, inclusive, the noise
lew.?l must not cxceed 79 EPNJB for airplane weights up to
and 1n.cll.'1diug 1320 pounds. ‘The noige level limit increases
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(2)

(3

1

from 79 EPNdB at a rate of 1 EPNdB/165 pounds of weight in
excess of 1320 pounds for airplane weights greater than 1320
pounds, up to and including 3630 pounds. llowever, the noise
level limit remains  constant at 893 EPNdB for airplane
woeighty of 3630 pounds or more, up to and including 12, 500
pounds.

Available, For propeller driven small airplane type designs
for which an application for a type certificate is made from
Janus;ry 2, 1975 to January 1, 1880, inclusive, and for newly
produced propeller driven small airplanes manufactured on
or after January 2, 1977, the noise level must not exceed
79 LPNdB for airplane weights up to and including 1320, The
noise level limlt increases from 79 EPNdRB at a rate of
1 EPNdB/165 pounds of weight in excess of 1320 pounds for
airplanc welghts greater than 1320 pounds, up to and including
3300 pounds. llowever, the noise level limit remains constant
at 91 EPNdB {or airplane weights of 3300 pounds or more, up
to and including 12, 500 pounds.

Yuture, - Lor propeller driven small airplane type designs
for which an application for a {ypce certificate is made on or
alter Janwary 2, 1980, the noise level limit is prescribed by
the following lormula:

EPNL = 89-15 log (12, 5/W) (4)

Where: W = airplane maximum certificated takeoff welight in

thousands of pounds.
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H. FEconomic Congsiderations.
aircraft noise control regulations must

Asg previously stated,
provide protection to the public health and wellare to the highest

degrec possible within the regulatery consiraints of safely, economics

and technology., Accordingly, the EPA believes that those regulations

are expected to reflect the current and future state of the art of safe
technology without a prohibitive impairment of aircraft performance

in regard to range, payload, field length, etc. Repulations based

upon the foregoing policy are needed to insure that future community
noisge due to the operation of propeller driven small aircraft will be
reduced to the lowest feasible levels and smallest practical areas

commensurate with the state of the art,
Ag proposed, these rules will not require a retrofit of existing
propeller driven small airplanes. However, the rules would prohibit

any acoustical changes to those airplanes that would increase noise.
Additional cogts to the aircraft manufacturers for the inclusion of the
existing "off the shelf" noise reduction technology into newly designed
airplanes, in some cases, may mean only the cost ol the addition of

mulflers; In others {L may mean the cosl of decreasing the propeller

tip speed and changing or adding propeller blades. In some cages,

it may also mean new design changes or the redesign of muffler and
exhaust systems and propellers, In the case of turbo-charged englnes
for which mufflers are not feasible, perhaps smaller diameter,
morce cfficient propellers may be oppropriate, An additional cost

would also be incurred by the manufacturer for the aircraft type
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certification of the particular airplane in accordance with the proce-
dures and standards proposed in this notice,

It is estimated that the cost of the type certification and the
modifications needed (or compliance with this proposal would range
from $300 to $2,500 depending upon the type of airplane and the pro-
duction run.  This increase for an airplane ranging in price from
$14,000 to $25,000 appears economically reasonable for the reduced
noise benefits to be derived, In this regard, the EPA believes that
the existing noise reduction technology included on some airplanes has
not had a detrimental impact on the competitiveness of such air-
planes.

Although it further appears that, in some cases, compliance with
the noise standards contained in this proposal could result in a fuel
consumption penalty, the penalty should be minor.

[. DProposcd mmendments,

Many of the amendments required for the implementation of this
proposal are similar to those proposed in NPRM 73-26. The principal

elements of the proposal as they appear in these amendments are

summarized for convenient reference.  llowever, 1n order to avoid

any misunderstanding, the language of cach amendment to the Federal
Aviation Regulations is repeated in its entirety,
1, Part 38,

{a} The noisc evaluation measure for propeller driven small
airplanes would be Effective Perceived Noise Level, EPNL, in units
of EPNdB as presently required in Appendix B for large transport
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category airplanes and turbojet powered airplanes regardless of
category,

{b) The aircraft noise evaluation procedures presently
required in Appendix 13 would remain the standard for converting the
noise measured into EPNdB units,

{c} A single point level flight noise certification procedure at
maximum continuous power as proposed in NPRM 73-26 is also pro-
posed in this notice, However, a performance correction factor
as proposed in Part C of Appendix F would be required and a
minimum of six (not four as proposcd in NPRM 73-26) level flights
would be rcqu'ired for the tests,

(d} The noise compliance levels and the effective dates for
their implementation would be changed to conform with current,
available and future technology in the following manner:

(1) Current technology as prescribed in proposed
§F36. 30l(b) and depicted in the attached Figure 4 would apply to all
type c.ertificate applications filed on or after October 10, 1973,

(2) Available technology as prescribed in §F36. 301(c) and
depicted in the attached Itgure 4 would apply to all type certificate
applications filed on or alter January 2, 1975, and to newly produced
alrplance ofolder type design manufacturedon or after January 2, 1977,

(3) Futurc technology as prescribed in §1736, 301({d} and
depicted in the attached Iigure 4 would apply to all type certificate

applications filed on or after January 2, 1880,
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2. Subpart F.

As proposed herein a new Subpart I would also be added to
Part 36 to pregcribe noiselimits for propeller driven small airplanes,
The technical details of the proposed noise standards would he placed

in a new Appendix I and made mandatory by a reference in proposed

§36, BOL of the subpart.

Paragraph (¢} of §36.501 would, as proposed in NPRM 73-28, also
except agricultural and [irefighting airplanes f{rom the noise limit
requirements of Part D of Appendix F, but not the noise measurement
and correction requirements needed to furnish noise levels under
§36.1501. An airplane excepted from the foregoing requirement would
be required, however, to have a noise abatement operating limitation

igsued for it under proposed §36.1583(c}. This requirement would

ensure that the exception of those airplanes from the noise require-

ments doed not create a class of noise-exempt airplanes and thus

deleat the purpose of the exception.
The remaining provisions of the new Subpart F as propoged in

NPR>M T3-~26 and for the reasons stated therein are included in this

propoanlt,
4. Appendix I'
Ag propoded in NPRM 73-26, an Appendix I" 1o Part 36 would

contain the detailed noise measurcement, data correction, and noiage

Hmit requirements for propeller dreiven small airplancs., As digtin-~

guished from the provisions in NPRM 73-26, however, §F36,109 of
the Appendix proposacd herein would not provide for deviations in the

dato precording, reporting and approval requirements to reilect the uge

28



T s 1 2 e

G s SN e B S s s A AL rasie

of the A-weighted level since EPNL would be the unit of measurement.

Propogsed §F36.111 would require at least six level flights over
the measuring station instead of 4 flights as proposed in NPRM 73-26.

Part C of the Appendix I proposed herein would contain a reviged
correction formula recommended by the EPPA to compensate lor the
simplified flyover procedures for propeller driven small airplanes
authorized in this proposal,

The fioige levels proposed in §F36. 301 would be based upon three
categories of noise technology and would be applicable to all propeller
driven small airplanes, except as provided in Subpart F for agri-
cultural and firefighting airplanes. The noise levels for each category
are also graphically depicted (Figure 4).

4, Part 2l

Il i8 lo be noted that as proposed herein a new §21, 93(b)(3)
would also be uscd to classily the changes in the type design of a
propeller driven small airplane which would constitute an "acoustical
change'" in addition to a minor or major change in the type design.
As diatinpuished from turbojet powered and large transport category
airplanes, acoustical changes rfor propeller driven small airplanes
would be expressly limited to such changes as a change to or removal
of a muifler or otlier components designed for noise control. The
remaining procedural amendments to Part 21 support the subsgtantive
amendments proposcd in Part 36 and Appendix F to that Part, Since
they do uot differ from those contained and discussed in NPRM 73-28,
wny further discussion of those amendments appears repetitive and

unneccessary.
' 25 @
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This notice of proposed rulemaking is issued under the authority
of Section 313(a), 601, 603, 604, and 611, Federal Aviation Act of
1958 (49 U.S5.C. 1354(a), 1421, 1432, 1424, and 1431 as amended by
the Noise Control Act of 1972 {P. L. 92-574); Section 6(c)), Department
of Transportation Act {49 U. S, C, 1655(c)); Title I, National Environ-
mental Policy Act of 1969 (42 U. S, C. 432l et seq.); Executive Qrder

11514, March 5, 1970,

Issued in Washington, D.C. on , 1974,

Administrator

In consideration of the f{oregoing it is proposed to amend Parts 21

and 36 of the Federal Aviation Regulations ns follows:
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FPART 21 -~ CERTIFICATION PROCEDURES
FOR PRODUCTS AND PARTS

A. Part 21 of the Federal Aviation Regulations would be amended

as follows:

1, Section 21,17(a) (Introductory clause) would be amended to read

as follows:

§21,17 Desipnation of applicable regulations.
{a) Except as provided in §25.2 and in Part 36 of this Chapter,

an applicant for a type certificate must show that the aircraft, engine,

or propeller concerned meets -

] ”n E) £ ]

2, Section 21.25{a) {Introductory clause) would be amended to read

aa tollows:
§21.25 lssue of type certificate: restricted category aireraft.

{a) An applicant is entitled to a type certificate [or an alrcraft in
the restricted category lor special purpose operations if he shows com-
pliance with the applicable noise requirements of Part 36 of this Chapter,
and if he shows that no featurc or characteristic of the aircraft makes

it unsale whon 1t Ia operaled under the lmitations prescribed for its
intended use, and that the aircrait -

E L8

» LN

3. Section 21, 33{b) would be amended to read ag follows:

§21. 93 Classification of changes in type design.

N »* » * "
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{b} For the purpose of complying with Part 36 of this chapter, any
voluntary change in the type design of an airplane that may increase the
noise levels of that airplane is an "acoustical change" (in addition to
being & minor or major change as classified in paragraph (a) of this
section) for the following airplanes:

(1) Subsonic transport category large airplanes.

(2) Subsonic turbojet powered airplanes {regardless of category).

{3} Propeller-driven small airplanes in the normal, utility, acro~
hatic, transport, and restricted categories (except for airplanes that
are designed for "agriculiural aircrait operations” as defined in §137.3
of this chapter, as effective on January 1, 1866, or for dispensing fire
fighting materials, and for which the operating limitation pregcribed in
§36.1583(c) of this chapter is issued). For those airplanes, "acoustical
changes' arc limited to the lollowing type design changes:

(i} Any change to, or removal of, 8 muffler or other component
designed for noise contrel; and

(i) Any change to, or installation of, a power plant or propeller
that inereases maximum continnous power or thrust at sea level, or
increages Lthe propeller tip speed at that power or thrust, over that
previously approved for the airplane,

4, Section 21,101(a} (Introductory clause) would be amended to read
ag follows:

§21.101 Designation of applicable regulations.
{a) Except ag provided in §25,2 and Part 36 of this chapter, an

applicant for a change to a type certificate must comply with either -
) e ‘ A * ¢
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5, BSection 2L.115 (section heading and paragraph {a)} would be
amended fo read as follows:

§21.115 Applicable requirements.

{(a) Each applicant for a supplemental type certificate must show
that the altered product meets applicable airworthiness requirements
as gpecified in paragraphs (a) and {b) of §21.10l and, in the case of
an acoustical change described in §21, 93(h), show compliance with the

applicable noise requirements of §36.1(c) of this chapter,

% % i e *

8. Section 21.183 would be amended by redesignating paragraph (e)
as paragraph (e)(l) and adding a new paragraph {e) and (e)(2) to read

a8 follows:

§21,1B3 Issue of standard airworthiness certificates for normal, utility,

acrobatic, and trangport calegory aircraft,

" 4 * % *

{¢) Noige requirements. Notwithstandanding all other provisions

of this section, the following must be complied with for the issuance
of a standard alrworthineas certificate:

{1) #* " ¥ *

{2) For.normal, utility, acrobatic, or transport category propeller
deiiven gmallairplancs that have not had any flight time before the appli-
cable date apecified in Part 36 of this chapter, no standard airworthi-
ness certificate is originally issued under this section unlegs the appli-
cant shows that the iype design complies with the applicable noise
requirementa of Part 36 of this chapter in addition to the applicable

an
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airworthiness requirements in this section, For impori aircraft com-
pliance with this paragraph is shown if the country in which the aircraft
was manufactured certifies, and the Administrator linds, that the appli-
cable requirements of Part 36 of thig chapter (or the applicable aircraft
nolse requirements of the country in which the aircraft was manufactured
and any other requirements the Administrator may prescribe to provide
noise levels no greater than those provided by compliance with the appli-
cable requirements of Part 36 of this chapter) and paragraph (c) of thia
section are complied with. This subparagraph does not apply to air-
planes thataredesigned for "agricultural aircraft operations' as defined
in §137.3 of this chapter, as effective on January 1, 1966, or for dis-
pensing fire Hghting materials, and for which the operating limitation
prescribed in §36,1583(c) ol this chapter is issucd.

7. Seclion 21,185 would be amended by adding & new paragraph (d)
to read as follows:

§21,185 Iasue of airworthiness certificates for restricted category air-

craft,

% u # *

{d) Noise requirements, Yor propeller-driven small airplanes

{except airplance designed lor "agricultural aircraft operations' as
defined in §137. 3 of this chapter, as effective on January 1, 1866, or for
digpenaing fire fighting materials, and for which the operating limitation
preseribed in §36.1683(c) is isaued) that have not had any flight time
before the applicable date specified in Part 36 of this chapter, and not-
withstanding the other provisions of this section, no original restricted
category airworthiness certificate is issued under this section unless

34
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the Administrator finds that the type design complies with the applicable
noise requirements of Part 36 of this chapter in additiontothe applicahle
airworthiness requirements of this section. For import aircraft, com-
pliance with this paragraph is shown if the country in which the aircraft
wasg manufactured certifies, and the Administrator finda, that the appli-
cable requirements of Part 36 of this chapter (or the applicable aircraft
noise requirements of the country in which the aircraft was manufactured
and any other requirements the Administrator may prescribe to provide
noige levels no greater thanthose provided by compliance with the appli-
cable requirements of Part 3§ of this chapter) and paragraph (c) of this
section are complied with.
3. Section 21. 257 would be amended to read as follows;

§21.207 Type certificates ~ igsuc

An applicant is entitled to a type certificate for a product manu-
lactured under a delegation option authorization if the Administrator
finds that the product meets the applicable airworthiness and noise
requirements (including applicable acoustical change requirements in
the case of amended type certificates).

0, A new §21. 461{d) would be added to recad as follows:

§21, 461 Limits of applicability

% * o %
(d) Notwithstanding any other provision of this subpart, no supple-
mental type certificate involving the acoustical change requirements of
Part 38 of this chapter may be issued until the Administrator finds
that those requirements are met,
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PART 36 - NOISE STANDARDS: AIRCRAFT TYPE AND
AIRWORTHINESS CERTIFICATION
B. Part 36 of the Federal Aviation Regulations would be amended

as follows:

1, Section 36,1 would be amended to read as follows:
§36,1 Applicability.

{a) This part prescribes noise standards for the issuance of type
certificates and changes to type certificates, and for the issuance of
certain airworthiness certificates, for the aircraft specifiedin paragraph
(b) of this section.

(b} In addition to the applicable airworthiness requirements of this
chapter, the following provisions of this part must be complied with
by each person who applies under Part 21 of this chapter for the issuance
of the following certificates;

{1} This subpart, and Subparts B, C, and G of this part must be
complied with for the issuance of type certificates for subsonic trans-
port category large airplanes and subsonic turbojet powered airplanes
regurdless ol category.

(2) liach purQon who applles for the original  lssue of  Standard
Airworthiness Certificates under $21.183, must, regardleas ol date of
application, show compliance with this Part (including Appendix C), as
eifective on December 1, 1969, for alrplanes that have not had any flight
time before-

(1} December 1, 1873, for airplanea with maximurm weightﬁgreater
than 756, 000 1bs,, except {or airplancs that are powered hy Pratt and

Whitney Turbo Wasp JT3D series engines;
a6
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{ii) December 31, 1974, for airplanes with maximum weights greater
than 75,000 lbs. and that are powered by Pratt and Whitney Turbo Wasp
JT 3D series engines; and '

(iili) Deccember 31, 1974, for airplanes with maximum weights of
75,000 lbs. and less.

(3) I'his gubpart, and Subparts F and G of this part must be com-~
plied with for the issuance of -

{i) Type certificates for propeller driven small airplanes in the
normal, utility, acrobatic, transport, and restricted categories; and

(ii) Standard airworthiness certificates and restricted category
airworthiness certificates for propeller-driven small airplanes.

{c} Each person who applies under Part 21 of this chapter for an
approval of an acoustical change described in §21, 83(b) of this chapter

muat show that the airplane meets the following reguirements in addition

- to the applicable airworthiness requirements of this chapter:

(1} For subsonic transport category large airplanes and turbo-
jet powered airplanes that can achieve the applicable noise limits pre-
gerlbed in Appendix C of this part (or lower noise levels) prior to the
change In type t.ieaign. that appendix must be complied with. For air-
planes that cannot achieve the applicable noige limits preacribed in
Appendix C of this part prior to the change in type design, the noise
levels created by the airplane prior to the change in type design, meag-
ured and evaluated as prescribed in Appendices A and B of this part,
may not be exceeded,

{2} On or after Japuary 2, 1975, for propeller-driven small
airplanes in the normal, utility, acrobatic, transport, and réstricted

37
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categories that can achieve the applicable noise limit prescribed in
Appendix F of thig parl {or a lower noise level) prior to the change in
type desipn, that limit muay nol be excecded, Yor airplanes that cannot
achicve the applicable noise limit prescribed in Appendix I of this part
prior to the change in type design, the noisc level created by the air-
planc prior to the change in type design, measured and corrected as
prescribed in Parts B and C of Appendix F, may not be exceeded, For
the purpose of this subparagraph, the "applicable noise limit prescribed
in Appendix " means -

(i} For airplanes type certificated under Appendix F prior to the
type design change, the noise limit that was applicd to that approval; and

{li) Yor other airplanes, the noise limii prescribed in §F36. 301({b).

2. The heading of Subpart B would be amended to read as follows:

Subpart B - Trangpert Category Large Airplanes
and Turbojet Powered Airplanes
3, A new Subpart F would be added to read as follows:
Subpart F - Propeller Driven Small Airplanes
§36.501 Noise limits.

{n) Compliance with this subpart must lie shown [or -

(1) Propeller-driven small airplanes for which application for the
isguance of a type certificate in the normal, utility, acrobatic, trans-
port, or restricted category is made on or after Octoher 10, 1973 {(the
effective date of NPRM 73-26); and

(2) Propeller-driven small airplanes for which application is made
for the igsuance of a standard airworthiness certificate or restricted
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category airworthiness certificate, and thail have not had any flight time
on or after Janvary 2, 1877, regardless of date of application.

{b) Compliance with this subpart must be shown with noise levels
measured and corrected as prescribed in Parts B and C of Appendix I,
or under approved equivalent procedures.

{c) Yor airplanes covered by this section, it must be shown that
the noise level of the airplane i8 no greater than ihe applicable limit
prescribed in Part D of Appendix F. This paragraph does not apply
to airplanes that are designed for "agricultural aircraft operations” as
defined in §l37.3 of this chapter as effective on Januaryl, 1966, or for
dispensing fire fighting materials, and for which the operation limitation
prescribed in §36.1583(c) is issued,

4, Section 38,1581(a) would be amended to read as follows:

§36.1581 Manualg, markings, and placards.

(a) l'or airplancs that are required to have an Alrplane Flight
Manual, the approved portion of that manual must contain the flight
procedureag, performance information, and noise levels approved under
§36.150l, [or other airplanes, this data must be f[urnished in the
approved purtion of an Arplane 1Hght Munual o in any combinatlon of
approved manual material, markings, and placards.

# * * * s

5. A new §36,1583 would be added to read as follows:

§36.1583 Operating limitations.
{(a) Operating limitations prescribed in this section must be fur-

nished in the form and manner prescribed for operating limitations in

39



i e

e ] et S Uy S ey S,

e LW o

the applicable airworthiness regulations of this chapter. Except as
provided in this section, no operating limitations are prescribed under
this part.

(b} If a weight used in showing compliance with this part is less
than a limiting weight established under the applicable airworthiness
requirements of this chapter, that lesser weight must be furnished as
an operating limitation,

(c} For airplanes that are designed for 'agricultural aircraft
operation" as defined in §137. 3 of this chapter as effective on January 1,
1966, or for dispensing fire fighting materials, and that do not comply
with the nolse lmits in Part D of Appendix F, the following operating
limitation must be furnished.

""This airplane does not comply with the applicable noise limits in
Part 36 of the Federal Aviation Regulations and may not be operated, for
any purpose, except in compliance with a current noige abatement flight
plan and noise route approved by the FAA and issued to the operator.”

6. A new Appendix F would be added to read as follows:

APPENDIX F - NOISE REQUIREMENTS FOR
PROPELLER-DRIVEN SMALL AIRPLANES
PART A - GENERAL

§1"35.1,  Scope. This appendix prescribes limiting noise levels,
and procedures for measuring noise and correcting noise data, for

propeller-driven small airplanes,
PART B - NOISE MEASUREMENT

§1736.10l. General test conditions. (a) The test area must be

surrounded by relatively flat terrain having no excesslve sound abgorp-~

40
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tion charactdristics such asthose caused by thick, matted, or'tall grags,

by shrubs, or by wooded areas. No obstructions which significanily

influence the sound field from the airplane may exist within a conical

space above the measurement position, the cone being defined by an

axis normal to the ground and by a half-angle 75° from this axis.

{b} The tests must be carried out under the following atmospheric

conditions;

(1) There may be no precipitation.

{2) Relative humidity may not be higher than 90 percent or lower
than 30 percent,

(1) Ambient temperature may not be above 86° I’ or below 41° F
at 33' above ground. I the measurement site is within 1 nom. of an
airport thormometer the airport reported temperature may be used.

(4) Reported wind may not be above 10 knots at 33' above ground,

If the measurement site is within 1 n.m. cof an airport anemometey,

the airport reported wind may be used,

(5} There may be no temperature inversion or anomalous wind

ronditlons that would aignificantly aficct the noige level of the airplane
when the noise 18 recorded at the reguired measuring point.

(6) The fiight test procedures, measuring equipment, and noise

muagurement procedures must be approved by the FAA,

{7) Soundpressure level data for noigse evaluation purposes must be

obtained with acoustical equipment and measurement procedures that

comply with §I736.103 of this appendix.,
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§1r35.103 Acoustical measurement system. The acoustical measure-

ment system must consist of approved equipment equivalent to the
lfolowing:

{a} A microphone system with frequency response compatible with
measuremenl and analysis system accuracy as prescribed in section
1"36.105 of this appendix,

(b) Tripods or similar microphone mountings that minimize inter-
ference with the sound being measured.

{c) Recording and reproducing equipment characteristics, frequency
response, and dynamic range compatible with the response and accuracy
requirements of section I36.105 of this appendix.

(d) Acoustic calibrators using sine wave or broad band noise of
known sound pressure level. If broad band noise is used, the signal
must be described in terma of ils average and maximum root-mean-
square (ems) value [or nonoverload signal level,

§1'36,105  Sensing, recording, and reproducing equipment. (a) The

noise produced by the airplane must be recorded. A magnetic tape
rocorder is aceeptable,

(b} The characieridslics of Lhe sysatem must comply with the recom-
mendations in Inlernational Elecirotechnical Commission (IEC) Publica-
tion No, 179 (as amended) concerning microphone and amplifier charac-
teristica, (Coples of this publication are available for examination at
the DOT Branch Library, Federal Office Building, 10A, and at the Office
of Environmental Quality, both located at Illeadquariers, I'ederal
Aviation Administration, B00 Independence Avenue, 5.W., Washington,

42
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D.C. 20591, Copies are also available for examination at the Regional
Office of the FAA,)

(¢} The response of ithe complete system to a sensibly plane pro-
gressive sinusoidal wave of constant amplitude must lie within  the
tolerance limits specified in [EC Publication No, 179 (as amended) over
the frequency range 45 to 11,200 Hz.

{d) If limitations of the dynamic l;ange of the equipment make it
necessary, high frequency pre-emphasis must be added to the recording
channel with the converse deemphasis on playback., The pre-emphasis
must be applied such that the instantaneous recorded sound pressure
level of the noise signal between 800 and 11,200 IIz'does not vary maore
than 20 dB between the maximum and minimum one-third octave bands.

(e} The eguipment must be acoustically calibrated using facilities
Tor acoustic free-field calibration and electroﬁically calibrated by the
method specified in §F36.107(b),

(f) A windscreen must be employed with the microphone during all
measurements of aircraft noise when the wind speed is in excess of
6 knutr, Corrections for any ingertion loss produced by the windscreen,
as u function of frequency, must be applied to the mensured data and the
corvections applied must be reported,

§1°36.107, Noise measurement procedures,

() The microphones must be oriented so that the maximum sound

received arrvives as nearly as reasenable in the direction for which

the microphones are calibrated. The microphones musl be placed so

that their sensing elements are approximately 4 l[eet above ground.
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{b) Immediately prior to and after each test, a recorded acoustic
calibration of the system must be made in the field with an acoustic
calibrator for the two purposes of checking system sensitivity and pro-
viding an acoustic reference level for the analysis of the sound level
data,

{¢} llor the purposce of minimizing equipment or operator error,
field calibrations must be supplemented with the use of an insert voltage
device to place a known signal at the imput of the microphone, just prior
to and aiter recording aircraft noise data,

{d) The ambient noise, including both acoustical background and
electrical noilse of the measurement gystem, must be recorded and
determined in the test area with the system gain sct at levels which will
be used for aircraft noise measurements,

§I36.109 Data recording, reporting, and approval,

(a) Data representing physical measurements or corrections to
measured data must be recorded in permanent form and appended to the
record except that corrections to measurements for normal equipment
responde deviatlons newd not be reported.  All other corrections must be
approved,  Batimateds must be made ol the bellvidual cerors inherent
in cach of the operaitons employed in obtnining the final data.,

(h) 1) Measured and corrected sound pressure levels must be
prosented in one-third octave band levels obtained at the time when the

tone corroected Perceived Noise Level is maximum using equipment

conlorming to the standards described in §1)36,105,
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(2)  The type of equipment uged for measurement and analysis

of all acoustic aircrafl performance and meteorolopgical data must be
reported.

(c) The following atmospheric environmenial data measured
immediately before, after, and hourly intervals or less during the
test period, at the observation points prescribed in §F 36,101 of this

appendix must be reported:

(1) Air temperature in degrees Fahrenheit and relative

humidity in percent.

(2) Maximum, minimum, and average wind in knots and
their direction.
(3) Atmospheric pressure in inches of mercury.
(d) Comments on local topography, pground cover, and events
that might interlere with sound recordings must be reported,
(¢) The lfollowing nirplane information musi be reported:
(1) Type, model and serial numbers (if any) of airplanes,
engine(s), propeller(s), and muffler(s).
(2} Any modifications or nonstandard eguipment likely to
allect the noise characteristics of the airplane,
(3) Maximum cerlificated lakeoll welghts,
{4) Truc und indicuted airspecd in knols for each overflight of
the measuring poi:;t.
(3) lngine peelormunce in terms of revolutions per minute,

power, manitold pressure, blade piteh, and other relevant parameters

for vach overflight,
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(6) Aircraft height in feet determined by a calibrated altimeter
in the aircraft, approved photographic technriques, or approved tracking
facilities.

(f} Aircraftspeed and position and engine periormance parameters
must be recorded at an approved sampling rate sufficlent to insure com-
pliance with the test procedures and vonditions of this Appendix.

§F36. 111 Flight procedures. (a) Tests to demonstrate compliance

with the noise level requirements of this Appendix must include at least
six level [lights over the measuring station at a height of 1, 000
+ 30' and 10 degrees from the zenith when passing overhead,

(b) Overflight must be performed at the highest propeller
rotutional specd (rpm) corresponding to rated maximum continuous
power, stabilized speed with propellers synchronized and with the air-
plane in the cruise confipuration except that, if the speed at maximum
continuous power would exceed the maximum speed authorized in level

flight, accelerated ilight is acceptable. Accelerated flight must be

measured and reported,
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PART C - DATA CORRECTION

Correction of data. {(a) Aircraft position

SECTION F36. 201

and performance data and the noise meagsurements must be corrected

to the l'nliowiﬁg noise type certification reference atmospheric

conditions:
(1} Seca level pregsurc of 2116 psf (76 cm mercury),

(2) Ambient temperature of 77 degerees F. (ISA -+ 10 degrees C. ),

(3) Relative humidity of 70 percent,
(4) Zero wind.
{b) The performance correction prescribed in paragraph (c) of

thiz scction must be used. It must be determined by the method

described in this appendix, and muat be added algebriagically to the

measured value,
* {¢) The performance correction must be computed by using the

following [ormula;
P = 60-20 log [(1500-D50) gin o + §0] +10 log VH/ VY.

Where:

I* = Correction that must be added algebraically to the effective
perceived nolse level (EPNL) ovaluated under Appendix B,
decibels.

D50 = ‘Lakeolf distance to ﬁb' ut maximum certificated takeolf
welght, lectl.

R/ C = certificated best rate of elimb, fpm.

VY = climb specd corresponding to certificated best rate of ciimb,

fpm.
47

T B T T SN O e RN X
R T R




i
|
)

.
P

i
i
i
:
!
!

VH = maximum speed in horizontal flipht with maximum
continnous power or maximum test speed in horizontal flight over
the noige measuring point averaged for all test flights, whichever is
greater, lpm.

a = arcsine (R/ C) VY = anple of climb, degrees

(d) When D50 is not listed ag approved performance information,

it must be taken as 2000 and 3000 feet for single engine and multi-

engine airplanes, respectively,

§1°36. 203 Validity of results. (a) The test results must produce

an average EPNJdB and its 90 percent confidence limits, the noise
level being the arithmetic average of the correctedacoustical measure~
ments for all valid test runs over the measuring point.

(b} The samples must be large enough tc cstablish statigtically
a 10 percent confldence limit not exceeding +1. 5 EPNdB. The minimum
sample size acceptable is six. If more than one acoustical measure-
ment system is used at the measurement location, the resuylting data
for each test flight must be averaged as a single measurement, No
test result may be omitted from the averaging process, unless
omiasion is approved by the Administraior.

PART 1) = NOISIE LLMLTS

§1736, 301 Aircraft noise limits, (a) Compliance with this gection

musl be shown with nolse data measured and corrected as prescribed

in Parts B and C of this appendix and evaluated in accordance with

Appendix B,
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(k) For propeller driven small airplane type designs for which
an application for a type certificate is made from October 10, 1573
to danuneyl, 1975, inclusive, the nolselevel musi not exceed 79 EPNAB
for airplane weiphts up to and including 1320 pounds (560 Kg). The
noise level limlt increases from 79 EPNAB at a rate of 1 EPNdB/165
pounds {758Kkg) of weight in cxcess of 1320 pounds (599 Kg) for airplane
weights greater than 1320 pounds, up to and including 3630 pounds
(1647 Kg). However, the noise level lmit remains constant at 93
EPNdB f{orairplane weights of 3630 pounds or more, upto andincluding
12, 500 pounds (5670 Kg).

{¢) For propeller driven small airplane type designs for which
an application for a type certificate is made from January 2, 1975 to
Januwary 1, 1980, inclusive, and for newly produced propeller driven
gmall airplancs manulactured on or after January 2, 1877, the noise
level mustinot exceed 79 EPNdB for airplane weights upto andincluding
1320 pounds., The noise level lmit increases from 79 EPNdB at a
rate of 1 EPNdB/165 pounds of weight in excess of 1320 pounds for
airplane weights greater than 1320 pounds, up to and including 3300
pounds (1497 Kg)o  However, the noise level limit remainsg constant
at 9 BPNAB for airplane welghts at 3300 pounds or more, up to and
Including 12, 500 pounds.

(d) Ior propeller driven small airplane type desipgns for which
an application [or atype certificate is made on or after January 2, 1980,
the noige level limit is prescribed by the following formula:

EPNL = 80-10 log (12, 5/ W)
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Where: W = airplane maximum certificated takeoff weight in thousands
of pounds. .

(¢) 'This section docslnot apply to airplanes that are designed

for "agricultural airerall operation' asdefined in §137, 3 of this chapter
as clfeetive on  January 1, 1966, or for dispensing fire fighting

materials and for which the operating limitation prescribed in

§36.1583(c) is issued.
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