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Noise Certification Workshop

Chapter 3/5to Chapter 4 (1)

- The “12 Questions” (from ato l) -

#* What are the “12 questions” ?

» The “12 questions” consider the technical changes
within Annex 16 (and the Environmental Technical
Manual, ETM) from the beginning tewards Annex 16,
VVolume |, Third Edition, Amendment 5.

#* \Where are the “12 gquestions” documented?
» In the ETM, Appendix 8.
% Eor whichi aeroplanes the “12 questions?” have terhe
applied?
» Elve guestions (a to e) to all aeroplanes; (subsenicet
andlarge propeller-driven),
> four guestions (f'to 1) te subsonic jet aeroplanes eniy;
> thiree guestions (j to ) te large propeller-drven
aeroplanes; eniy.
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Chapter 3/5 to Chapter 4 (2)

- For All Aeroplanes - Question a -

#* Question a: “Was full take-off pewer used throughout the
reference flight path in the determination of the lateral
noise level?” (Annex 16, 3.6.2.1¢c)

Eull" take-off pewer

ateral full-power reference
NeISe measurement pormt
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Chapter 3/5 to Chapter 4 (3)

- For All Aeroplanes - Question a -

Question a: “Was full take-off pewer used throughoeut the
reference flight path in the determination of the lateral
noise level?” (Annex 16, 3.6.2.1¢c)

Histony: In early: amendments off Annex 16 there existed an
ambiguity in the definition of engine configuration@duiiing
lateral noise level measurements. Clarified insAnnex 16;
Amendment 5 (Nov. 1997).

Discussion: Not applying full take-off power could resulitin
allewer lateral noise level.

lifanswer s ne: Can normally be corrected by re-analysis,
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Chapter 3/5 to Chapter 4 (4)

- For All Aeroplanes - Question b -

#* Question b: “Was the “average engine” rather than the
‘minimum engine” thrust or power used in the calculation
of the take-off reference flight path?”

(Annex 16, 3.6.2.1a and @)

# History: “Average engine” was introduced in Annexd6;,
Amendment 3 (Nov. 1988).

# Discussion: Different engine perfermance could resulinm
diifierent lateral and flyover noise levels.

* lilanswer Is no: Can be corrected by re-analysis el alcraii
lake-elil performance.
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Chapter 3/5 to Chapter. 4 (5)

- For All Aeroplanes - Question c -

#* Question c: “Was the ‘simplified” method of adjustment
defined in Appendix 2 of the Annex used and, If S0, Was -
7.5 Used as the factor for the calculation of the neise
propagation path duratien correction term?*

(Annex 16, Appendix 2, 9.3.3.2)

#* History: The factor -7.5 was Iintroduced in Annex. 16,
Amendment 2 (Nov. 1985). Before that -10.0,was used.

* Discussion: A different factor could result 1nr diffierent
iilyover, lateral and approach levels.

* lilanswer Is noe: Can be corrected by analysis.
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Chapter 3/5 to Chapter 4 (6)

- For All Aeroplanes - Question d -

#* Question d: “Was the take-off reference speed between
V, + 10 kt and V, + 20 kt?” (Annex 16, 3.6.2.1d).

#* Histony: There were cases where a speed higher than
V5 + 20kt was used. The limitation to V., + 20kt Was
Intreduced in Annex 16, Amendment 1 (Nov. 1988);

» Discussion: It speed was greater than V, + 20 Kt I could
resulit i different lateral and flyover neise levels.

* lilanswer is no: Can be corrected by re-calculation:

Bangkok, 6 to 7 November 2006



Noise Certification Workshop

Chapter 3/5to Chapter 4 (7)

- For All Aeroplanes - Question e -

#* OQuestion e: “Was the four 1/2 s linear average
approximation to exponential averaging used and, I so,
were the 100% weighting facters used?”

(Annex 16, Appendix 2, 3.7.4 and 3.7.5)

¥ History: Earlier amendments off Annex 16 have defined
different weighting facters. Today's factors were
Introduced in Annex 16, Amendment 5 (Nov. 1997)

# Discussion: Different factors could result in different neise
levels.

# |ifanswer Is no: Can noermally be handled by correction:
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Chapter 3/5 to Chapter 4 (8)

- For Jet Aeroplanes Only - Question f -

# Ouestion f: “Were the noise measurements conducted at a
test site below 366 m and, if not, was the jet source noise
correction applied?” (ETM, Appendix 6)

# History: Correction of jet source nolse was intreduced i
1997.

# Discussion: Not applying jet source noise cerrection could
result i lewer noise levels.

* |fanswer s no: Can be handled by seurce correction.
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Chapter 3/5to Chapter 4 (9)
- For Jet Aeroplanes Only - Question g -

Question g: “Do the engines have bypass ratios ofi more
than 2 and, If not, was the peak lateral noise established
by undertaking a number of flights over a range of
heights?” (ETM, 2.1.3.2h)

History: Was introduced in 1997.

Discussion: The maximum noise level along thelateralhine
must be clearly determined. A single clustered data set
taken around one helght Is not acceptable.

lilanswer isine: Can normally be corrected: by analysis:
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Chapter 3/5 to Chapter 4 (10)

- For Jet Aeroplanes Only - Question h -

Question h: “In the event that “family” certification methods
were used, were the 90% confidence intervals for the pooling
together of flight and static engine test data established
according te the Technical Manual guidance?”

(ETM, Appendix 1)

History: Was introduced around: 1980.

Discussion: An application for re-certificatien may: e
suppoeried by many sets of data (flight and static test: daiel);
The calculation of noise levels must be censistent WithrERVI;
Appendix 1.

lifanswer isine: Can normally be corrected by analysis, i
gdatararie availanle.
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Chapter 3/5to Chapter 4 (11)

- For Jet Aeroplanes Only - Question I -

Question I: “Do the engines have bypass ratios of 2 or less
and, If not, Iin the event that family™ certification methods
were used, did all associated static engine tests involve
the use ofi a turbulence control screen (TCS) or Inflow
control device (ICD)?” (ETM, 2.3.3.4.1)

History: Was introduced around 1980.

Discussion: The ETM requires the use of a CS o ICh: Noi
Uising this device could lead to different noise levels:

Il answer Is no: Cannot be corrected. New: static test is
necessary.

Bangkok, 6 to 7 November 2006 (K]



Noise Certification Workshop

Chapter 3/5 to Chapter 4 (12)

- For Propeller-driven Aeroplanes Only - Question j -

#* Question |: “Were symmetrical microphones used at every
position along the lateral array for the determination ofi the
peak lateral noise level?”

(Annex 16, 3.3.2.2)

Lateral full-power refierence
nNeISe measurement pormt
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Chapter 3/5 to Chapter 4 (13)

- For Propeller-driven Aeroplanes Only - Question j -

¥ Question [: “Were symmetrical microphones used at every
position along the lateral array for the determination of the
peak lateral noise level?” (Annex 16, 3.3.2.2)

#* History: Was introduced in Annex 16, Amendment:4
(Nev. 1993).

# Discussion: Iff symmetrical microphones were not used at
each pesition, this could result in different noise levels.

#* [Fanswer Is no: Can be corrected, but not 1n all' cases.
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Chapter 3/5 to Chapter 4 (14)

- For Propeller-driven Aeroplanes Only - Question K -

Question k: “Was the approach noise level demonstrated
at the noisiest configuration?” (Annex 16, 3.6.3.1¢e)

Histony: Was introduced in Annex 16, Amendment 3 (INeV.
1988).

Discussion: Not applying the noisiest configuiratien resulis

N lewer approach noise level.

[iFanswWer Is.no; May be possible to correct, but netmrall

CaSes.
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Chapter 3/5 to Chapter 4 (15)

- For Propeller-driven Aeroplanes Only - Question | -

Question I: “Was the target airspeed flown during the flight
tests appropriate to the actual test mass of the
aeroplane?” (ETM, 3.1.2a)

History: Was introeduced around: 1990.

Discussion: The propeller inflow angle has am iniluence on
the noise level. In order to ensure that propeller imiiemw
angles are similar throughout the test flights, the aifSpeead
shiallfhe appropriate te the actual mass of the aereplane:

lianswer s noe: Can be corrected by analysis.
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Chapter 2 to Chapter 4

¥ First step: Re-certification from Chapter 2 te: Chhapter 3. For
the lateral noise measurement peint It has torbe
considered that
» Chapter 2 - 650 m from runway: centreline
» Chapter 3 - 450 m from runway centreline

# Second Step: Re-certification from Chapter 3 to. Chiapier4:
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FAR Part 36 Stage 3 to Chapter 4 (1)
- Amendment 24 (August 2002) or higher -

One guestion has to be considered:

#* Question g: “Do the engines have bypass ratios ofi more
than 2 and, If not, was the peak laterall noise established
by undertaking a number of flights over a range of
heights?” (ETM, 2.1.3.2h)

#* History: Was introduced in 1997.

#* Discussion: The maximum noise level along the lateralfline
must e clearly: determined. A single clustered @diata set
taken around eneheight Is not acceptable.

* ifanswer s ne: Can normally: be corrected by analysis:
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FAR Part 36 Stage 3 to Chapter 4 (2)
- Amendment 7 through 23 -
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FAR Part 36 Stage 3 to Chapter 4 (3)
- Amendment 7 through 23 -

#* Question a: “Was the speed component ofi the EPNL
duration adjustment determined by using 10 leg V/\V/r?*
(Annex 16, Appendix 2, 9.3.3.2)

# History: Was intreduced inte Part 36 in July 2004
(Amendment 24)

# Discussion: Prior to harmonisation, Part 36 required a
Speed correction without giving; any Speciiic: methedr o)
eguation. In practice 10/log V/Vr was used by mesi
applicants.

* |ifanswer s ne: Can normally be corrected by analysis.
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FAR Part 36 Stage 3 to Chapter 4 (4)

- Amendment 7 through 23 -

Question b: “For derivative engine certifications using static engine
procedures, Is the summation of the magnitudes, neglecting signs,
of the noise changes for the three reference certification conditions
petween the ‘flight datum® aeroplane and derived Version not
greater than 5 EPNdB with a maximum 3 EPNdB' at any ene off the
reference conditions?” (ETM;, 2.3.2.4)

Histony: Was introduced in FAA Advisony Circularin July:200S;

Discussion: Larger values in general are seen as to EXCEed thie
validiity el static engine tests.

[ifanswer s ne: Additional flight testing Is recommendeaiia thie
ETM. Heowever, ETM, 2.3.2.5 lists circumstances; underwhich
additrenal tests can be avoided.
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Roadmap for Re-certification to Chapter 4

Existing

: Change in /Existin
noise levels meet | 1° m no g
Chapter 47 type design? certification

lyes yes
Meet ETM -
es N
y _‘ Appendix o) Criteria?’ Certification Process /EX|St|ng or new
Chapter 3/5,
(no ! Chapter 2 or
Obtain authority’s >l Approval by authority L Stagﬁ 3 :
approval of the method certirication
to resolve the criteria l
that were not met
no Chapter 4
1 | Meet Chapter 4? '_ "(certification
Documentation yes
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