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NOTE: This table was built using automatic comparison between RBAC 36 Amdt 31 and Proposed Noise Certification Criteria (SEI 13184728). For better reading, the user may choose to read this document without revision marks.
	RBAC 36 Amdt 31 (reference)
	Proposed Noise Certification Criteria

	Subpart A—General
	

	§ 36.1   Applicability and definitions.
(a) This part prescribes noise standards for the issue of the following certificates:
(1) Type certificates, and changes to those certificates, and standard airworthiness certificates, for subsonic transport category large airplanes, and for subsonic jet airplanes regardless of category.
(2) Type certificates and changes to those certificates, standard airworthiness certificates, and restricted category airworthiness certificates, for propeller-driven, small airplanes, and for propeller-driven, commuter category airplanes except those airplanes that are designed for “agricultural aircraft operations” (as defined in §137.3 of this chapter, as effective on January 1, 1966) or for dispersing fire fighting materials to which §36.1583 of this part does not apply.
(3) A type certificate and changes to that certificate, and standard airworthiness certificates, for Concorde airplanes.
(4) Type certificates, and changes to those certificates, for helicopters except those helicopters that are designated exclusively for “argicultural aircraft operations” (as defined in §137.3 of this chapter, as effective on January 1, 1966), for dispensing fire fighting materials, or for carrying external loads (as defined in §133.1(b) of this chapter, as effective on December 20, 1976).
(5) Type certificates, changes to those certificates, and standard airworthiness certificates, for tiltrotors.
(b) Each person who applies under Part 21 of this chapter for a type of airworthiness certificate specified in this part must show compliance with the applicable requirements of this part, in addition to the applicable airworthiness requirements of this chapter.
(c) Each person who applies under Part 21 of this chapter for approval of an acoustical change described in §21.93(b) of this chapter must show that the aircraft complies with the applicable provisions of §§36.7, 36.9, or 36.11 of this part in addition to the applicable airworthiness requirements of this chapter.
(d) Each person who applies for the original issue of a standard airworthiness certificate for a transport category large airplane or for a jet airplane under §21.183 must, regardless of date of application, show compliance with the following provisions of this part (including appendix B):
(1) The provisions of this part in effect on December 1, 1969, for subsonic airplanes that have not had any flight time before—
(i) December 1, 1973, for airplanes with maximum weights greater than 75,000 pounds, except for airplanes that are powered by Pratt & Whitney Turbo Wasp JT3D series engines;
(ii) December 31, 1974, for airplanes with maximum weights greater than 75,000 pounds and that are powered by Pratt & Whitney Turbo Wasp JT3D series engines; and
(iii) December 31, 1974, for airplanes with maximum weights of 75,000 pounds and less.
(2) The provisions of this part in effect on October 13, 1977, including the stage 2 noise limits, for Concorde airplanes that have not had flight time before January 1, 1980.
(e) Each person who applies for the original issue of a standard airworthiness certificate under §21.183, or for the original issue of a restricted category airworthiness certificate under §21.185, for propeller-driven, commuter category airplanes for a propeller driven small airplane that has not had any flight time before January 1, 1980, must show compliance with the applicable provisions of this part.
(f) For the purpose of showing compliance with this part for transport category large airplanes and jet airplanes regardless of category, the following terms have the following meanings:
(1) Stage 1 noise level means a flyover, lateral or approach noise level greater than the Stage 2 noise limits prescribed in section B36.5(b) of appendix B of this part.
(2) Stage 1 airplane means an airplane that has not been shown under this part to comply with the flyover, lateral, and approach noise levels required for Stage 2 or Stage 3 airplanes.
(3) Stage 2 noise level means a noise level at or below the Stage 2 noise limits prescribed in section B36.5(b) of appendix B of this part but higher than the Stage 3 noise limits prescribed in section B36.5(c) of appendix B of this part.
(4) Stage 2 airplane means an airplane that has been shown under this part to comply with Stage 2 noise levels prescribed in section B36.5(b) of appendix B of this part (including use of the applicable tradeoff provisions specified in section B36.6) and that does not comply with the requirements for a Stage 3 airplane.
(5) Stage 3 noise level means a noise level at or below the Stage 3 noise limits prescribed in section B36.5(c) of appendix B of this part.
(6) Stage 3 airplane means an airplane that has been shown under this part to comply with Stage 3 noise levels prescribed in section B36.5(c) of appendix B of this part (including use of the applicable tradeoff provisions specified in section B36.6).
(7) Subsonic airplane means an airplane for which the maximum operating limit speed, Mmo, does not exceed a Mach number of 1.
(8) Supersonic airplane means an airplane for which the maximum operating limit speed, Mmo, exceeds a Mach number of 1.
(9) Stage 4 noise level means a noise level at or below the Stage 4 noise limit prescribed in section B36.5(d) of appendix B of this part.
(10) Stage 4 airplane means an airplane that has been shown under this part not to exceed the Stage 4 noise limit prescribed in section B36.5(d) of appendix B of this part.
(11) Chapter 4 noise level means a noise level at or below the maximum noise level prescribed in Chapter 4, Paragraph 4.4, Maximum Noise Levels, of the International Civil Aviation Organization (ICAO) Annex 16, Volume I, Amendment 7, effective March 21, 2002. [Incorporated by reference, see §36.6].
(12) Stage 5 noise level means a noise level at or below the Stage 5 noise limit prescribed in section B36.5(e) of appendix B to this RBAC. (Incluído pela Resolução n. xxx, de xx de xxxx de 20xx, publicada no Diário Oficial da União de xx de xxxx de 20xx, Seção 1, página xx).
(13) Stage 5 airplane means an airplane that has been shown under this RBAC not to exceed the Stage 5 noise limit prescribed in section B36.5(e) of appendix B to this RBAC. (Incluído pela Resolução n. xxx, de xx de xxxx de 20xx, publicada no Diário Oficial da União de xx de xxxx de 20xx, Seção 1, página xx).
(14) Chapter 14 noise level means a noise level at or below the Chapter 14 maximum noise level prescribed in Chapter 14 of the ICAO Annex 16, Volume 1, Seventh Edition, Amendment 11–B (Incorporated by reference, see §36.6).
(g) For the purpose of showing compliance with this part for transport category large airplanes and jet airplanes regardless of category, each airplane may not be identified as complying with more than one stage or configuration simultaneously.
(h) For the purpose of showing compliance with this part, for helicopters in the primary, normal, transport, and restricted categories, the following terms have the specified meanings:
(1) Stage 1 noise level means a takeoff, flyover, or approach noise level greater than the Stage 2 noise limits prescribed in section H36.305 of appendix H of this part, or a flyover noise level greater than the Stage 2 noise limits prescribed in section J36.305 of appendix J of this part.
(2) Stage 1 helicopter means a helicopter that has not been shown under this part to comply with the takeoff, flyover, and approach noise levels required for Stage 2 helicopters as prescribed in section H36.305 of appendix H of this part, or a helicopter that has not been shown under this part to comply with the flyover noise level required for Stage 2 helicopters as prescribed in section J36.305 of appendix J of this part.
(3) Stage 2 noise level means a takeoff, flyover, or approach noise level at or below the Stage 2 noise limits prescribed in section H36.305 of appendix H of this part, or a flyover noise level at or below the Stage 2 limit prescribed in section J36.305 of appendix J of this part.
(4) Stage 2 helicopter means a helicopter that has been shown under this part to comply with Stage 2 noise limits (including applicable tradeoffs) prescribed in section H36.305 of appendix H of this part, or a helicopter that has been shown under this part to comply with the Stage 2 noise limit prescribed in section J36.305 of appendix J of this part.
(5) Stage 3 noise level means a takeoff, flyover, or approach noise level at or below the Stage 3 noise limits prescribed in section H36.305 of appendix H of this RBAC, or a flyover noise level at or below the Stage 3 noise limit prescribed in section J36.305 of  Appendix J of this RBAC.
(6) Stage 3 helicopter means a helicopter that has been shown under this RBAC to comply with the Stage 3 noise limits (including applicable tradeoffs) prescribed in section H36.305 of appendix H of this RBAC, or a helicopter that has been shown under this RBAC to comply with the Stage 3 noise limit prescribed in section J36.305 of appendix J of this RBAC. (Incluído pela Resolução n. xxx, de xx de xxxx de 20xx, publicada no Diário Oficial da União de xx de xxxx de 20xx, Seção 1, página xx).
(7) Maximum normal operating RPM means the highest rotor speed corresponding to the airworthiness limit imposed by the manufacturer and approved by the FAA. Where a tolerance on the highest rotor speed is specified, the maximum normal operating rotor speed is the highest rotor speed for which that tolerance is given. If the rotor speed is automatically linked with flight condition, the maximum normal operating rotor speed corresponding with the reference flight condition must be used during the noise certification procedure. If rotor speed can be changed by pilot action, the highest normal operating rotor speed specified in the flight manual limitation section for reference conditions must be used during the noise certification procedure.
(i) For the purpose of showing compliance with this RBAC for tiltrotors, the following terms have the specified meanings:
Airplane mode means a configuration with nacelles on the down stops (axis aligned horizontally) and rotor speed set to cruise revolutions per minute (RPM).
Airplane mode RPM means the lower range of rotor rotational speed in RPM defined for the airplane mode cruise flight condition.
Fixed operation points mean designated nacelle angle positions selected for airworthiness reference. These are default positions used to refer to normal nacelle positioning operation of the aircraft. The nacelle angle is controlled by a self-centering switch. When the nacelle angle is 0 degrees (airplane mode) and the pilot moves the nacelle switch upwards, the nacelles are programmed to automatically turn to the first default position (for example, 60 degrees) where they will stop. A second upward move of the switch will tilt the nacelle to the second default position (for example, 75 degrees). Above the last default position, the nacelle angle can be set to any angle up to approximately 95 degrees by moving the switch in the up or down direction. The number and position of the fixed operation points may vary on different tiltrotor configurations.
Nacelle angle is defined as the angle between the rotor shaft centerline and the longitudinal axis of the aircraft fuselage.
Tiltrotor means a class of aircraft capable of vertical take-off and landing, within the powered-lift category, with rotors mounted at or near the wing tips that vary in pitch from near vertical to near horizontal configuration relative to the wing and fuselage.
Vertical takeoff and landing (VTOL) mode means the aircraft state or configuration having the rotors orientated with the axis of rotation in a vertical manner (i.e., nacelle angle of approximately 90 degrees) for vertical takeoff and landing operations.
VCON is defined as the maximum authorized speed for any nacelle angle in VTOL/Conversion mode.
VTOL/Conversion mode is all approved nacelle positions where the design operating rotor speed is used for hover operations.
VTOL mode RPM means highest range of RPM that occur for takeoff, approach, hover, and conversion conditions.
	1.1 Applicability
These noise certification criteria, established under the provisions of RBAC 21.17(b)-I, are applicable to the Model EVE-100.

This part prescribes noise standards for the issue of the following certificates:
(1) Type certificates, and changes to those certificates, and standard airworthiness certificates, for subsonic transport category large airplanes, and for subsonic jet airplanes regardless of category.
(2) Type certificates and changes to those certificates, standard airworthiness certificates, and restricted category airworthiness certificates, for propeller-driven, small airplanes, and for propeller-driven, commuter category airplanes except those airplanes that are designed for “agricultural aircraft operations” (as defined in §137.3 of this chapter, as effective on January 1, 1966) or for dispersing fire fighting materials to which §36.1583 of this part does not apply.
(3) A type certificate and changes to that certificate, and standard airworthiness certificates, for Concorde airplanes.
(4) Type certificates, and changes to those certificates, for helicopters except those helicopters that are designated exclusively for “argicultural aircraft operations” (as defined in §137.3 of this chapter, as effective on January 1, 1966), for dispensing fire fighting materials, or for carrying external loads (as defined in §133.1(b) of this chapter, as effective on December 20, 1976).
(5) Type certificates, changes to those certificates, and standard airworthiness certificates, for tiltrotors.
(b) Each person who applies under Part 21 of this chapter for a type of airworthiness certificate specified in this part must show compliance with the applicable requirements of this part, in addition to the applicable airworthiness requirements of this chapter.
(c) Each person who applies under Part 21 of this chapter for approval of an acoustical change described in §21.93(b) of this chapter must show that the aircraft complies with the applicable provisions of §§36.7, 36.9, or 36.11 of this part in addition to the applicable airworthiness requirements of this chapter.
(d) Each person who applies for the original issue of a standard airworthiness certificate for a transport category large airplane or for a jet airplane under §21.183 must, regardless of date of application, show compliance with the following provisions of this part (including appendix B):
(1) The provisions of this part in effect on December 1, 1969, for subsonic airplanes that have not had any flight time before—
(i) December 1, 1973, for airplanes with maximum weights greater than 75,000 pounds, except for airplanes that are powered by Pratt & Whitney Turbo Wasp JT3D series engines;
(ii) December 31, 1974, for airplanes with maximum weights greater than 75,000 pounds and that are powered by Pratt & Whitney Turbo Wasp JT3D series engines; and
(iii) December 31, 1974, for airplanes with maximum weights of 75,000 pounds and less.
(2) The provisions of this part in effect on October 13, 1977, including the stage 2 noise limits, for Concorde airplanes that have not had flight time before January 1, 1980.
(e) Each person who applies for the original issue of a standard airworthiness certificate under §21.183, or for the original issue of a restricted category airworthiness certificate under §21.185, for propeller-driven, commuter category airplanes for a propeller driven small airplane that has not had any flight time before January 1, 1980, must show compliance with the applicable provisions of this part.
(f) For the purpose of showing compliance with this part for transport category large airplanes and jet airplanes regardless of category, the following terms have the following meanings:
(1) Stage 1 noise level means a flyover, lateral or approach noise level greater than the Stage 2 noise limits prescribed in section B36.5(b) of appendix B of this part.
(2) Stage 1 airplane means an airplane that has not been shown under this part to comply with the flyover, lateral, and approach noise levels required for Stage 2 or Stage 3 airplanes.
(3) Stage 2 noise level means a noise level at or below the Stage 2 noise limits prescribed in section B36.5(b) of appendix B of this part but higher than the Stage 3 noise limits prescribed in section B36.5(c) of appendix B of this part.
(4) Stage 2 airplane means an airplane that has been shown under this part to comply with Stage 2 noise levels prescribed in section B36.5(b) of appendix B of this part (including use of the applicable tradeoff provisions specified in section B36.6) and that does not comply with the requirements for a Stage 3 airplane.
(5) Stage 3 noise level means a noise level at or below the Stage 3 noise limits prescribed in section B36.5(c) of appendix B of this part.
(6) Stage 3 airplane means an airplane that has been shown under this part to comply with Stage 3 noise levels prescribed in section B36.5(c) of appendix B of this part (including use of the applicable tradeoff provisions specified in section B36.6).
(7) Subsonic airplane means an airplane for which the maximum operating limit speed, Mmo, does not exceed a Mach number of 1.
(8) Supersonic airplane means an airplane for which the maximum operating limit speed, Mmo, exceeds a Mach number of 1.
(9) Stage 4 noise level means a noise level at or below the Stage 4 noise limit prescribed in section B36.5(d) of appendix B of this part.
(10) Stage 4 airplane means an airplane that has been shown under this part not to exceed the Stage 4 noise limit prescribed in section B36.5(d) of appendix B of this part.
(11) Chapter 4 noise level means a noise level at or below the maximum noise level prescribed in Chapter 4, Paragraph 4.4, Maximum Noise Levels, of the International Civil Aviation Organization (ICAO) Annex 16, Volume I, Amendment 7, effective March 21, 2002. [Incorporated by reference, see §36.6].
(12) Stage 5 noise level means a noise level at or below the Stage 5 noise limit prescribed in section B36.5(e) of appendix B to this RBAC. (Incluído pela Resolução n. xxx, de xx de xxxx de 20xx, publicada no Diário Oficial da União de xx de xxxx de 20xx, Seção 1, página xx).
(13) Stage 5 airplane means an airplane that has been shown under this RBAC not to exceed the Stage 5 noise limit prescribed in section B36.5(e) of appendix B to this RBAC. (Incluído pela Resolução n. xxx, de xx de xxxx de 20xx, publicada no Diário Oficial da União de xx de xxxx de 20xx, Seção 1, página xx).
(14) Chapter 14 noise level means a noise level at or below the Chapter 14 maximum noise level prescribed in Chapter 14 of the ICAO Annex 16, Volume 1, Seventh Edition, Amendment 11–B (Incorporated by reference, see §36.6).
(g) For the purpose of showing compliance with this part for transport category large airplanes and jet airplanes regardless of category, each airplane may not be identified as complying with more than one stage or configuration simultaneously.
(h) For the purpose of showing compliance with this part, for helicopters in the primary, normal, transport, and restricted categories, the following terms have the specified meanings:
(1) Stage 1 noise level means a takeoff, flyover, or approach noise level greater than the Stage 2 noise limits prescribed in section H36.305 of appendix H of this part, or a flyover noise level greater than the Stage 2 noise limits prescribed in section J36.305 of appendix J of this part.
(2) Stage 1 helicopter means a helicopter that has not been shown under this part to comply with the takeoff, flyover, and approach noise levels required for Stage 2 helicopters as prescribed in section H36.305 of appendix H of this part, or a helicopter that has not been shown under this part to comply with the flyover noise level required for Stage 2 helicopters as prescribed in section J36.305 of appendix J of this part.
(3) Stage 2 noise level means a takeoff, flyover, or approach noise level at or below the Stage 2 noise limits prescribed in section H36.305 of appendix H of this part, or a flyover noise level at or below the Stage 2 limit prescribed in section J36.305 of appendix J of this part.
(4) Stage 2 helicopter means a helicopter that has been shown under this part to comply with Stage 2 noise limits (including applicable tradeoffs) prescribed in section H36.305 of appendix H of this part, or a helicopter that has been shown under this part to comply with the Stage 2 noise limit prescribed in section J36.305 of appendix J of this part.
(5) Stage 3 noise level means a takeoff, flyover, or approach noise level at or below the Stage 3 noise limits prescribed in section H36.305 of appendix H of this RBAC, or a flyover noise level at or below the Stage 3 noise limit prescribed in section J36.305 of  Appendix J of this RBAC. (Incluído pela Resolução n. xxx, de xx de xxxx de 20xx, publicada no Diário Oficial da União de xx de xxxx de 20xx, Seção 1, página xx).
(6) Stage 3 helicopter means a helicopter that has been shown under this RBAC to comply with the Stage 3 noise limits (including applicable tradeoffs) prescribed in section H36.305 of appendix H of this RBAC, or a helicopter that has been shown under this RBAC to comply with the Stage 3 noise limit prescribed in section J36.305 of appendix J of this RBAC. (Incluído pela Resolução n. xxx, de xx de xxxx de 20xx, publicada no Diário Oficial da União de xx de xxxx de 20xx, Seção 1, página xx).
(7) Maximum normal operating RPM means the highest rotor speed corresponding to the airworthiness limit imposed by the manufacturer and approved by the FAA. Where a tolerance on the highest rotor speed is specified, the maximum normal operating rotor speed is the highest rotor speed for which that tolerance is given. If the rotor speed is automatically linked with flight condition, the maximum normal operating rotor speed corresponding with the reference flight condition must be used during the noise certification procedure. If rotor speed can be changed by pilot action, the highest normal operating rotor speed specified in the flight manual limitation section for reference conditions must be used during the noise certification procedure.
(i) For the purpose of showing compliance with this RBAC for tiltrotors, the following terms have the specified meanings:
Airplane mode means a configuration with nacelles on the down stops (axis aligned horizontally) and rotor speed set to cruise revolutions per minute (RPM).
Airplane mode RPM means the lower range of rotor rotational speed in RPM defined for the airplane mode cruise flight condition.
Fixed operation points mean designated nacelle angle positions selected for airworthiness reference. These are default positions used to refer to normal nacelle positioning operation of the aircraft. The nacelle angle is controlled by a self-centering switch. When the nacelle angle is 0 degrees (airplane mode) and the pilot moves the nacelle switch upwards, the nacelles are programmed to automatically turn to the first default position (for example, 60 degrees) where they will stop. A second upward move of the switch will tilt the nacelle to the second default position (for example, 75 degrees). Above the last default position, the nacelle angle can be set to any angle up to approximately 95 degrees by moving the switch in the up or down direction. The number and position of the fixed operation points may vary on different tiltrotor configurations.
Nacelle angle is defined as the angle between the rotor shaft centerline and the longitudinal axis of the aircraft fuselage.
Tiltrotor means a class of aircraft capable of vertical take-off and landing, within the powered-lift category, with rotors mounted at or near the wing tips that vary in pitch from near vertical to near horizontal configuration relative to the wing and fuselage.
Vertical takeoff and landing (VTOL) mode means the aircraft state or configuration having the rotors orientated with the axis of rotation in a vertical manner (i.e., nacelle angle of approximately 90 degrees) for vertical takeoff and landing operations.
VCON is defined as the maximum authorized speed for any nacelle angle in VTOL/Conversion mode.
VTOL/Conversion mode is all approved nacelle positions where the design operating rotor speed is used for hover operations.
VTOL mode RPM means highest range of RPM that occur for takeoff, approach, hover, and conversion conditions.

	§ 36.2   Requirements as of date of application.
(a) Section 21.17 of this chapter notwithstanding, each person who applies for a type certificate for an aircraft covered by this part, must show that the aircraft meets the applicable requirements of this part that are effective on the date of application for that type certificate. When the time interval between the date of application for the type certificate and the issuance of the type certificate exceeds 5 years, the applicant must show that the aircraft meets the applicable requirements of this part that were effective on a date, to be selected by the applicant, not earlier than 5 years before the issue of the type certificate.
(b) Section 21.101(a) of this chapter notwithstanding, each person who applies for an acoustical change to a type design specified in §21.93(b) of this chapter must show compliance with the applicable requirements of this part that are effective on the date of application for the change in type design. When the time interval between the date of application for the change in type design and the issuance of the amended or supplemental type certificate exceeds 5 years, the applicant must show that the aircraft meets the applicable requirements of this part that were effective on a date, to be selected by the applicant, not earlier than 5 years before the issue of the amended or supplemental type certificate.
(c) If an applicant elects to comply with a standard in this part that was effective after the filing of the application for a type certificate or change to a type design, the election:
(1) Must be approved by the FAA;
(2) Must include standards adopted between the date of application and the date of the election;
(3) May include other standards adopted after the standard elected by the applicant as determined by the FAA.
	§ 36.2   Requirements as of date of application.
(a) Section 21.17 of this chapter notwithstanding, each person who applies for a type certificate for an aircraft covered by this part, must show that the aircraft meets the applicable requirements of this part that are effective on the date of application for that type certificate. When the time interval between the date of application for the type certificate and the issuance of the type certificate exceeds 5 years, the applicant must show that the aircraft meets the applicable requirements of this part that were effective on a date, to be selected by the applicant, not earlier than 5 years before the issue of the type certificate.
(b) Section 21.101(a) of this chapter notwithstanding, each person who applies for an acoustical change to a type design specified in §21.93(b) of this chapter must show compliance with the applicable requirements of this part that are effective on the date of application for the change in type design. When the time interval between the date of application for the change in type design and the issuance of the amended or supplemental type certificate exceeds 5 years, the applicant must show that the aircraft meets the applicable requirements of this part that were effective on a date, to be selected by the applicant, not earlier than 5 years before the issue of the amended or supplemental type certificate.
(c) If an applicant elects to comply with a standard in this part that was effective after the filing of the application for a type certificate or change to a type design, the election:
(1) Must be approved by the FAA;
(2) Must include standards adopted between the date of application and the date of the election;
(3) May include other standards adopted after the standard elected by the applicant as determined by the FAA.

	
	TEST PROCEDURE

	§ 36.3 Compatibility with airworthiness requirements.
It must be shown that the aircraft meets the airworthiness regulations constituting the type certification basis of the aircraft under all conditions in which compliance with this part is shown, and that all procedures used in complying with this part, and all procedures and information for the flight crew developed under this part, are consistent with the airworthiness regulations constituting the type certification basis of the aircraft.


§ 36.6 Incorporation by reference.
(a) Certain material is incorporated by reference into this RBAC. All approved material is available for inspection at the ANAC libraries and may be obtained from the sources detailed in paragraphs (b) through (d) of this section.
(b) International Civil Aviation Organization (ICAO), Document Sales Unit, 999 University Street, Montreal, Quebec, H3C 5H7, Canada. http:// www.icao.int/publications/Pages/default.aspx.
(1) International Standards and Recommended Practices, Annex 16 to the Convention on International Civil Aviation, Environmental Protection, Volume I, Aircraft Noise, Third Edition, July 1993, Amendment 7 effective March 21, 2002, IBR approved for §36.1(f), and appendices A and B to RBAC 36.
(2) International Standards and Recommended Practices, Annex 16 to the Convention on International Civil Aviation, Environmental Protection, Volume I, Aircraft Noise, Seventh Edition, July 2014, Amendment 11–B, applicable January 1, 2015, IBR approved for § 36.1(f) and appendices A and B to RBAC 36.
(c) International Electrotechnical Commission (IEC) 3 Rue de Varembe, Case Postale 131, 1211 Geneva 20, Switzerland, http://www.iec.ch/standardsdev/publications/?ref=menu.
(1) Publication No. 179, Precision Level Sound Meters, (IEC 179) 1973, IBR approved for appendix F to RBAC 36
(2) Publication No. 561, Electroacoustical Measuring Equipment for Aircraft Noise Certification, first edition, 1976, (IEC 561), IBR approved for appendices G and J to RBAC 36.
(3) Publication No. 651, Sound Level Meters, first edition, 1979, (IEC 651), IBR approved for appendices G and J to RBAC 36.
(4) Publication No. 804, Integratingaveraging Sound Level Meters, first edition, 1985, (IEC 804), IBR approved for appendix J to RBAC 36.
(5) Publication No. 61094–3, Measurement Microphones—Part 3: Primary Method for Free-Field Calibration of Laboratory Standard Microphones by the Reciprocity Technique, edition 1.0, 1995 (IEC 61094–3) IBR approved for appendix A to RBAC 36.
(6) Publication No. 61094–4, Measurement Microphones—Part 4: Specifications for Working Standard Microphones, edition 1.0, 1995, (IEC 61094–4) IBR approved for appendix A to RBAC 36.
(7) Publication No. 61260, Electroacoustics-Octave-Band and Fractional-Octave-Band Filters, edition 1.0, 1995, (IEC 61260), IBR approved for appendix A to RBAC 36.
(8) [Reserved].
(d) Society of Automotive Engineers, Inc. (SAE), 400 Commonwealth Drive, Warrentown, PA 15096, http://www.sae.org/pubs/.
(1) ARP 866A, Standard Values at Atmospheric Absorption as a Function of Temperature and Humidity for use in Evaluating Aircraft Flyover Noise, March 15, 1975, IBR approved for appendix H to RBAC 36.
(2) [Reserved]
(e)-I Associação Brasileira de Normas Técnicas (ABNT), Rua Conselheiro Nebias, 1.131, Campos Eliseos, São Paulo- SP, 01203-002, http://abnt.org.br.
(1)-I ABNT NBR IEC 61265, Eletroacústica — Instrumentos para medição de ruído de aeronaves — Requisitos de desempenho para sistemas de medição de níveis de pressão sonora na certificação de ruído de aeronaves" Edição 1.0, 2020.
(2)-I ABNT NBR IEC 60942, "Eletroacústica — Calibradores de nível sonoro" Edition 1.0, 2020
	(1) General: The requirements and limitations of RBAC 36.3 e 36.6 apply to the EVE Air Mobility model EVE-100 aircraft, except as described herein.

(a) Limitations: The noise levels specified in these Noise Certification Criteria have been determined to be as low as is economically reasonable, technologically practicable, and appropriate for this aircraft. No determination is made, however, that these noise levels are, or should be, acceptable or unacceptable for operation at, into, or out of any airport, landing or takeoff site, community, or other noise-sensitive environment.

(b) Acoustical Change: If, after type certification using the requirements stated herein, the aircraft incorporates a change in type design, the changed design is subject to an acoustical change analysis and approval in accordance with RBAC 21.93(b). After such change in design, the aircraft may not subsequently exceed the noise limits specified in this rule.

	§ 36.7   Acoustical change: Transport category large airplanes and jet airplanes.
	§ 36.7   Acoustical change: Transport category large airplanes and jet airplanes.

	§ 36.9   Acoustical change: Propeller-driven small airplanes and propeller-driven commuter category airplanes.
	§ 36.9   Acoustical change: Propeller-driven small airplanes and propeller-driven commuter category airplanes.

	[bookmark: 14:1.0.1.3.19.1.363.8]§ 36.11   Acoustical change: Helicopters.
This section applies to all helicopters in the primary, normal, transport, and restricted categories for which an acoustical change approval is applied for under §21.93(b) of this chapter on or after March 6, 1986. Compliance with the requirements of this section must be demonstrated under appendix H of this part, or, for helicopters having a maximum certificated takeoff weight of not more than 7,000 pounds, compliance with this section may be demonstrated under appendix J of this part.
(a) General requirements. Except as otherwise provided, for helicopters covered by this section, the acoustical change approval requirements are as follows:
(1) In showing compliance with the requirements of appendix H of this part, noise levels must be measured, evaluated, and calculated in accordance with the applicable procedures and conditions prescribed in parts B and C of appendix H of this part. For helicopters having a maximum certificated takeoff weight of not more than 7,000 pounds that alternatively demonstrate compliance under appendix J of this part, the flyover noise level prescribed in appendix J of this part must be measured, evaluated, and calculated in accordance with the applicable procedures and conditions prescribed in parts B and C of appendix J of this part.
(2) Compliance with the noise limits prescribed in section H36.305 of appendix H of this part must be shown in accordance with the applicable provisions of part D of appendix H of this part. For those helicopters that demonstrate compliance with the requirements of appendix J of this part, compliance with the noise levels prescribed in section J36.305 of appendix J of this part must be shown in accordance with the applicable provisions of part D of appendix J of this part.
(b) Stage 1 helicopters. Except as provided in §36.805(c), for each Stage 1 helicopter prior to a change in type design, the helicopter noise levels may not, after a change in type design, exceed the noise levels specified in section H36.305(a)(1) of appendix H of this part where the demonstration of compliance is under appendix H of this part. The tradeoff provisions under section H36.305(b) of appendix H of this part may not be used to increase any Stage 1 noise level beyond these limits. If an applicant chooses to demonstrate compliance under appendix J of this part, for each Stage 1 helicopter prior to a change in type design, the helicopter noise levels may not, after a change in type design, exceed the Stage 2 noise levels specified in section J36.305(a) of appendix J of this part.
(c) Stage 2 helicopters. For each helicopter that is Stage 2 prior to a change in type design, after a change in type design the helicopter must either:
(1) Remain a Stage 2 helicopter; or
(2) Comply with Stage 3 requirements and remain a Stage 3 helicopter thereafter.
(d) Stage 3 helicopters. For a helicopter that is a Stage 3 helicopter prior to a change in type design, the helicopter must remain a Stage 3 helicopter after a change in type design.
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	§ 36.13 Acoustical change: Tiltrotor aircraft
The following requirements apply to tiltrotors in any category for which an acoustical change approval is applied for under Sec. 21.93(b) of this chapter on or after March 11, 2013:
(a) In showing compliance with Appendix K of this RBAC, noise levels must be measured, evaluated, and calculated in accordance with the applicable procedures and conditions prescribed in Appendix K of this RBAC.
(b) Compliance with the noise limits prescribed in section K4 (Noise Limits) of Appendix K of this RBAC must be shown in accordance with the applicable provisions of sections K2 (Noise Evaluation Measure), K3 (Noise Measurement Reference Points), K6 (Noise Certification Reference Procedures), and K7 (Test Procedures) of Appendix K of this RBAC.
(c) After a change in type design, tiltrotor noise levels may not exceed the limits specified in Sec. 36.1103.
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	Subpart F—Propeller Driven Small Airplanes and Propeller-Driven, Commuter Category Airplanes
§36.501
	Subpart F—Propeller Driven Small Airplanes and Propeller-Driven, Commuter Category Airplanes
§36.501

	Subpart G [Reserved]
	Subpart G [Reserved]

	Subpart H—Helicopters
	Subpart H—Helicopters

	§ 36.801   Noise measurement.
For primary, normal, transport, or restricted category helicopters for which certification is sought under appendix H of this part, the noise generated by the helicopter must be measured at the noise measuring points and under the test conditions prescribed in part B of appendix H of this part, or under an FAA-approved equivalent procedure. For those primary, normal, transport, and restricted category helicopters having a maximum certificated takeoff weight of not more than 7,000 pounds for which compliance with appendix J of this part is demonstrated, the noise generated by the helicopter must be measured at the noise measuring point and under the test conditions prescribed in part B of appendix J of this part, or an FAA-approved equivalent procedure.
	[bookmark: _Ref222429839](2) Noise Measurement (Reference § 36.801, as modified):
For primary, normal, transport, or restricted category helicopters for which certification is sought under appendix H of this part, the The noise generated by the helicopteraircraft must be measured at the noise measuring points and under the test conditions prescribed in part B of appendix Hsections (8) through (23) of this partrule, or underusing an FAA-approved equivalent procedure. For those primary, normal, transport, and restricted category helicopters having a maximum certificated takeoff weight of not more than 7,000 pounds for which compliance with appendix J of this part is demonstrated, the noise generated  approved by the helicopter must be measured at the noise measuring point and under the test conditions prescribed in part B of appendix J of this part, or an FAA-ANAC before testing. Any procedure not approved equivalentby the ANAC before a test is performed is subject to disapproval and may require the aircraft to be retested using an approved procedure.

	[bookmark: 14:1.0.1.3.19.8.363.2]§ 36.803   Noise evaluation and calculation.
The noise measurement data required under §36.801 and obtained under appendix H of this part must be corrected to the reference conditions contained in part A of appendix H of this part, and evaluated under the procedures of part C of appendix H of this part, or an FAA-approved equivalent procedure. The noise measurement data required under §36.801 and obtained under appendix J of this part must be corrected to the reference conditions contained in part A of appendix J of this part, and evaluated under the procedures of part C of appendix J of this part, or an FAA-approved equivalent procedure.
	[bookmark: _Ref222429957](3) Noise Evaluation (Reference § 36.803, as modified):
The noise measurement data required under §36.801by section (2) of this rule and obtained under appendix Hsections (5) through (32) of this partrule must be corrected:
(a) Corrected to the reference conditions contained in part A of appendix Hsections (5) and (6) of this part,rule; and evaluated under
(b) Evaluated using the procedures of part C of appendix Hsections (24) through (32) of this partrule, or using an FAAANAC-approved equivalent procedure. The noise measurement data required under §36.801Any procedure not approved by the ANAC before a test is performed is subject to disapproval and obtained under appendix J of this part must be corrected to the reference conditions contained in part A of appendix J of this part, and evaluated undermay require the procedures of part C of appendix J of this part, oraircraft to be retested using an FAA-approved equivalent procedure.


	[bookmark: 14:1.0.1.3.19.8.363.3]§ 36.805   Noise limits.
(a) Compliance with the noise levels prescribed under part D of appendix H of this part, or under part D of appendix J of this part, must be shown for helicopters for which application for issuance of a type certificate in the primary, normal, transport, or restricted category is made on or after March 6, 1986.
(b) For helicopters covered by this section, except as provided in paragraph (c) or (d)(2) of this section, it must be shown either:
(1) When an application for issuance of a type certificate in the primary, normal, transport, or restricted category is made on and after March 6, 1986 and before May 5, 2014, that the noise levels of the helicopter are no greater than the Stage 2 noise limits prescribed in either section H36.305 of appendix H of this RBAC or section J36.305 of appendix J of this RBAC, as applicable; or 
(2) When an application for issuance of a type certificate in the primary, normal, transport, or restricted category is made on or after May 5, 2014, that the noise levels of the helicopter are no greater than the Stage 3 noise limits prescribed in either section H36.305 of appendix H of this RBAC, or section J36.305 of appendix J of this RBAC, as applicable.
(c) For helicopters for which application for issuance of an original type certificate in the primary, normal, transport, or restricted category is made on or after March 6, 1986, and which the FAA finds to be the first civil version of a helicopter that was designed and constructed for, and accepted for operational use by, an Armed Force of the United States or the U.S. Coast Guard on or before March 6, 1986, it must be shown that the noise levels of the helicopter are no greater than the noise limits for a change in type design as specified in section H36.305(a)(1)(ii) of appendix H of this part for compliance demonstrated under appendix H of this part, or as specified in section J36.305 of appendix J of this part for compliance demonstrated under appendix J of this part. Subsequent civil versions of any such helicopter must meet the Stage 2 requirements.
(d) Helicopters in the primary category:
(1) Except as provided in paragraph (d)(2) of this section, for a helicopter for which application for a type certificate in the primary category is made, and that was not previously certificated under appendix H of this part, compliance with appendix H of this part must be shown.
(2) For a helicopter that:
(i) Has a normal or transport type certificate issued under this chapter,
(ii) Has a standard airworthiness certificate issued under this chapter,
(iii) Has not undergone an acoustical change from its type design,
(iv) Has not previously been certificated under appendix H of this part, and
(v) For which application for conversion to the primary category is made, no further showing of compliance with this part is required.
	[bookmark: _Ref222429969](4) Noise Limits (Reference § 36.805, as modified):
(a) Compliance with the noise levelslimits prescribed under part D of appendix Hin section (34) of this part, or under part D of appendix J of this part,rule must be shown for helicoptersthis aircraft for which application for issuance of a type certificate in the primary, normal, transport, or restricted categoryspecial class is made on or after March 6, 1986.
(b) For helicopters covered by this section, except as provided in paragraph (c) or (d)(2) of this section, it must be shown either:
(1) When an application for issuance of a type certificate in the primary, normal, transport, or restricted category is made on and after March 6, 1986 and before May 5, 2014, that the noise levels of the helicopter are no greater than the Stage 2 noise limits prescribed in either section H36.305 of appendix H of this under RBAC or section J36.305 of appendix J of this RBAC, as applicable; or 
(2) When an application for issuance of a type certificate in the primary, normal, transport, or restricted category is made on or after May 5, 2014, that the noise levels of the helicopter are no greater than the Stage 3 noise limits prescribed in either section H36.305 of appendix H of this RBAC, or section J36.305 of appendix J of this RBAC, as applicable.
(c) For helicopters for which application for issuance of an original type certificate in the primary, normal, transport, or restricted category is made on or after March 6, 1986, and which the FAA finds to be the first civil version of a helicopter that was designed and constructed for, and accepted for operational use by, an Armed Force of the United States or the U.S. Coast Guard on or before March 6, 1986, it must be shown that the noise levels of the helicopter are no greater than the noise limits for a change in type design as specified in section H36.305(a)(1)(ii) of appendix H of this part for compliance demonstrated under appendix H of this part, or as specified in section J36.305 of appendix J of this part for compliance demonstrated under appendix J of this part. Subsequent civil versions of any such helicopter must meet the Stage 2 requirements.
(d) Helicopters in the primary category:
(1) Except as provided in paragraph (d)(2) of this section, for a helicopter for which application for a type certificate in the primary category is made, and that was not previously certificated under appendix H of this part, compliance with appendix H of this part must be shown.
(2) For a helicopter that:
(i) Has a normal or transport type certificate issued under this chapter,
(ii) Has a standard airworthiness certificate issued under this chapter,
(iii) Has not undergone an acoustical change from its type design,
(iv) Has not previously been certificated under appendix H of this part, and
(v) For which application for conversion to the primary category is made, no further showing of compliance with this part is required21.

	Subparts I–J [Reserved]
	Subparts I–J [Reserved]

	Subpart K—Tiltrotors
	Subpart K—Tiltrotors

	§ 36.1101 Noise measurement and evaluation.
For tiltrotors, the noise generated must be measured and evaluated under Appendix K of this RBAC, or under an approved equivalent procedure.
	§ 36.1101 Noise measurement and evaluation.
For tiltrotors, the noise generated must be measured and evaluated under Appendix K of this RBAC, or under an approved equivalent procedure.

	§ 36.1103 Noise limits.
(a) Compliance with the maximum noise levels prescribed in Appendix K of this RBAC must be shown for a tiltrotor for which the application for the issuance of a type certificate is made on or after March 11, 2013.
(b) To demonstrate compliance with this RBAC, noise levels may not exceed the noise limits listed in Appendix K, Section K4, Noise Limits of this RBAC. Appendix K of this RBAC (or an approved equivalent procedure) must also be used to evaluate and demonstrate compliance with the approved test procedures, and at the applicable noise measurement points.
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	[bookmark: 14:1.0.1.3.19.10.363.1]§ 36.1501   Procedures, noise levels and other information.
(a) All procedures, weights, configurations, and other information or data employed for obtaining the certified noise levels prescribed by this part, including equivalent procedures used for flight, testing, and analysis, must be developed and approved. Noise levels achieved during type certification must be included in the approved airplane (rotorcraft) flight manual.
(b) Where supplemental test data are approved for modification or extension of an existing flight data base, such as acoustic data from engine static tests used in the certification of acoustical changes, the test procedures, physical configuration, and other information and procedures that are employed for obtaining the supplemental data must be developed and approved.

[bookmark: 14:1.0.1.3.19.10.363.2]§ 36.1581   Manuals, markings, and placards.
(a) If an Airplane Flight Manual or Rotorcraft Flight Manual is approved, the approved portion of the Airplane Flight Manual or Rotorcraft Flight Manual must contain the following information, in addition to that specified under §36.1583 of this part. If an Airplane Flight Manual or Rotorcraft Flight Manual is not approved, the procedures and information must be furnished in any combination of approved manual material, markings, and placards.
(1) For transport category large airplanes and jet airplanes, the noise level information must be one value for each flyover, lateral, and approach as defined and required by appendix B of this part, along with the maximum takeoff weight, maximum landing weight, and configuration.
(2) For propeller driven small airplanes, the noise level information must be one value for takeoff as defined and required by appendix G of this part, along with the maximum takeoff weight and configuration.
(3) For rotorcraft, the noise level information must be one value for each takeoff, flyover, and approach as defined and required by appendix H of this part, or one value for flyover as defined and required by appendix J of this part, at the maximum takeoff weight and configuration.
(b) If supplemental operational noise level information is included in the approved portion of the Airplane Flight Manual, it must be segregated, identified as information in addition to the certificated noise levels, and clearly distinguished from the information required under §36.1581(a).
(c) The following statement must be furnished near the listed noise levels:
No determination has been made by National Civil Aviation Agency – Brazil (ANAC) that the noise levels of this aircraft are or should be acceptable or unacceptable for operation at, into, or out of, any airport.
(d) For transport category large airplanes and jet airplanes, for which the weight used in meeting the takeoff or landing noise requirements of this part is less than the maximum weight established under the applicable airworthiness requirements, those lesser weights must be furnished, as operating limitations in the operating limitations section of the Airplane Flight Manual. Further, the maximum takeoff weight must not exceed the takeoff weight that is most critical from a takeoff noise standpoint.
(e) For propeller driven small airplanes and for propeller-driven, commuter category airplanes for which the weight used in meeting the flyover noise requirements of this part is less than the maximum weight by an amount exceeding the amount of fuel needed to conduct the test, that lesser weight must be furnished, as an operating limitation, in the operating limitations section of an approved Airplane Flight Manual, in approved manual material, or on an approved placard.
(f) For primary, normal, transport, and restricted category helicopters, if the weight used in meeting the takeoff, flyover, or approach noise requirements of appendix H of this part, or the weight used in meeting the flyover noise requirement of appendix J of this part, is less than the certificated maximum takeoff weight established under either §27.25(a) or §29.25(a) of this chapter, that lesser weight must be furnished as an operating limitation in the operating limitations section of the Rotorcraft Flight Manual, in FAA-approved manual material, or on an FAA-approved placard.
(g) Except as provided in paragraphs (d), (e), and (f) of this section, no operating limitations are furnished under this part.
	(36) Manuals, Markings, and Placards - (Reference RBAC 36 §§36.1501 and 36.1581, as modified):
§ 36.1501   Procedures, noise levels and other information.
(a) All procedures, weights, configurations, and other information or data employed for obtainingused to obtain the certified noise levels prescribed by required to demonstrate compliance with this partrule, including equivalent procedures used for flight, testing, and analysis, must be developed and approved. by the ANAC.
(b) Noise levels achieved during type certification must be included in the approved airplane (rotorcraft) flight manual.
(b) Where supplemental test data are approved for modification or extension of an existing flight data base, such as acoustic data from engine static tests used in the certification of acoustical changes, the test procedures, physical configuration, and other information and procedures that are employed for obtaining the supplemental data must be developed and approved.

§ 36.1581   Manuals, markings, and placards.
(a) If an Airplaneportion of each Aircraft Flight Manual or Rotorcraft Flight Manual is approved, the approved portion of the Airplane Flight Manual or Rotorcraft Flight Manual must contain the following information, in addition to that specified under §36.1583 of this part. If an Airplane Flight Manual or Rotorcraftfor the subject aircraft. If an Aircraft Flight Manual is not approved, the procedures and information must be furnished in anya combination of approved manual material, markings, and placards.
(1) For transport category large airplanes and jet airplanes, the approved by the ANAC. The noise level information that must be included is as follows:
[bookmark: _Ref222433300]i. The noise level information must be one value for each for takeoff, flyover, lateral, and approach, as defined and required by appendix B of this part, along with the maximum takeoff weight, maximum landing weight, and configuration.
(2) For propeller driven small airplanes, the noise level information must be one value for takeoff as defined and required by appendix G of this part, along with the maximum takeoff weight and configuration.
(3) For rotorcraft, thethe specifications of this rule. The noise level information must be one value for each takeoff, flyover, and approach as defined and required by appendix H of this part, or one value for flyover as defined and required by appendix J of this part, at the maximum takeoff weight and configurationvalue must indicate the corresponding reference speed, weight, and configuration (rotor/propeller/proprotor, motor part numbers and, if applicable, software version) from which it was determined.
(b)ii. If supplemental operational noise level information is included in the approved portion of the AirplaneAircraft Flight Manual, it must be segregated, identified as information that is provided in addition to the certificated noise levels, and clearly distinguished from the information required under §36.1581(a).by paragraph (36)(b)i of this subsection.
(c)iii. The following statement must be furnishedincluded in each approved manual near the listed noise levelslevel:
No determination has been made by Nationalthe Agência Nacional de Aviação Civil Aviation Agency – Brazil (ANAC) that the noise levels of this aircraft are or should be acceptable or unacceptable for operation at, into, or out of, any airport.
(d) For transport category large airplanes and jet airplanes, for which the weight used in meeting the takeoff or landing noise requirements of this part is less than the maximum weight established under the applicable airworthiness requirements, those lesser weights must be furnished, as operating limitations in the operating limitations section of the Airplane Flight Manual. Further, the maximum takeoff weight must not exceed the takeoff weight that is most critical from a takeoff noise standpoint.
(e) For propeller driven small airplanes and for propeller-driven, commuter category airplanes for which the weight used in meeting the flyover noise requirements of this part is less than the maximum weight by an amount exceeding the amount of fuel needed to conduct the test, that lesser weight must be furnished, as an operating limitation, in the operating limitations section of an approved Airplane Flight Manual, in approved manual material, or on an approved placard.
(f) For primary, normal, transport, and restricted category helicopters, if the weight used in meeting the takeoff, flyover, or approach noise requirements of appendix H of this part, or the weight used in meeting the flyover noise requirement of appendix J of this part, is less than the certificated maximum takeoff weight established under either §27.25(a) or §29.25(a) of this chapter, that lesser weight must be furnished as an operating limitation in the operating limitations section of the Rotorcraft Flight Manual, in FAA-approved manual material, or on an FAA-approved placard.
(g) Except as provided in paragraphs (d), (e), and (f) of this section, no operating limitations are furnished under this part.location or environment that may be affected by operational noise.
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	Appendix H to Part 36—Noise Requirements For Helicopters Under Subpart H

	Section H36.1  General. This appendix prescribes noise requirements for helicopters specified under §36.1, including:
(a) The conditions under which helicopter noise certification tests under Part H must be conducted and the measurement procedures that must be used under §36.801 to measure helicopter noise during each test;
(b) The procedures which must be used under §36.803 to correct the measured data to the reference conditions and to calculate the noise evaluation quantity designated as Effective Perceived Noise Level (EPNL); and
(c) The noise limits for which compliance must be shown under §36.805.
	[bookmark: _Ref222429829](Reference RBAC 36 appendix H, section H36.1, as modified): Sections (5) through (35) of this rule prescribe the noise certification requirements for this aircraft, including:
Section H36.1  (. This appendix prescribes noise requirements for helicopters specified under §36.1, including:
(a) The conditions under which helicoptereach noise certification tests under Part Htest must be conducted and the measurement procedures that must be used under §36.801section (2) of this rule to measure helicopterthe aircraft noise during eachthe test;
(b) The procedures whichthat must be used under §36.803section (3) of this rule to correct the measured data to the reference conditions, and to calculate the noise evaluation quantity designated as the Effective Perceived Noise Level (EPNL); and
(c) The noise limits forlimit with which compliance must be shown under §36.805section (4) of this rule.

	Section H36.3  Reference Test Conditions.
(a) Meteorological conditions. Aircraft position, performance data and noise measurements must be corrected to the following noise certification reference atmospheric conditions which shall be assumed to exist from the surface to the aircraft altitude:
(1) Sea level pressure of 2,116 psf (1,013.25 hPa).
(2) Ambient temperature of 77 degrees F (25 degrees C).
(3) Relative humidity of 70 percent.
(4) Zero wind.
(b) Reference test site. The reference test site is flat and without line-of-sight obstructions across the flight path that encompasses the 10 dB down points.
(c) Takeoff reference profile.
(1) Figure H1 illustrates a typical takeoff profile, including reference conditions.
(2) The reference flight path is defined as a straight line segment inclined from the starting point (1,640 feet (500 meters) from the center microphone location and 65 feet (20 meters) above ground level) at a constant climb angle β defined by the certificated best rate of climb and Vyfor minimum engine performance. The constant climb angle β is derived from the manufacturer's data (approved by the FAA) to define the flight profile for the reference conditions. The constant climb angle β is drawn through Crand continues, crossing over station A, to the position corresponding to the end of the type certification takeoff path represented by position Ir.
(d) Level flyover reference profile. The beginning of the level flyover reference profile is represented by helicopter position Dr(Figure H2). The helicopter approaches position Drin level flight 492 feet above ground level as measured at Station A. Reference airspeed must be either 0.9VH; 0.9VNE; 0.45VH+ 65 kts (0.45VH+ 120km/h); or 0.45VNE+ 65kts (0.45VNE+ 120 km/h), whichever of the four speeds is least. The helicopter crosses directly overhead station A in level flight and proceeds to position Jr.
(e) For noise certification purposes, VHis defined as the airspeed in level flight obtained using the minimum specified engine torque corresponding to maximum continuous power available for sea level pressure of 2,116 psf (1,013.25 hPa) at 77 °F (25 °C) ambient conditions at the relevant maximum certificated weight. The value of VNEis the never-exceed airspeed. The values of VHand VNEthat are used for noise certification must be listed in the approved Rotorcraft Flight Manual.
(f) Approach reference profile.
(1) Figure H3 illustrates approach profile, including reference conditions.
(i) The beginning of the approach profile is represented by helicopter position E. The position of the helicopter is recorded for a sufficient distance (EK) to ensure recording of the entire interval during which the measured helicopter noise level is within 10 dB of Maximum Tone Corrected Perceived Noise Level (PNLTM). The reference flight path, ErKrrepresents a stable flight condition in terms of torque, rpm, indicated airspeed, and rate of descent resulting in a 6° approach angle.
(ii) The test approach profile is defined by the approach angle η passing directly over the station A at a height of AH, to position K, which terminates the approach noise certification profile. The test approach angle η must be between 5.5° and 6.5°.
(2) The helicopter approaches position H along a constant 6° approach slope throughout the 10 dB down time period. The helicopter crosses position E and proceeds along the approach slope crossing over station A until it reaches position K.

	[bookmark: _Ref222429856](6) Reference Conditions – Test (Reference RBAC 36 appendix H, section H36.3, as modified):
(a) Meteorological conditions.Conditions – Aircraft position, performance data and noise measurements must be corrected to the following noise certification reference atmospheric conditions, which shall beare assumed to exist from the surface to the aircraft altitude:
(1)i. Sea level pressure of 2,116 psfpounds per square foot (1,013.25 hPa)., 76 centimeters of mercury);
(2)ii. Ambient temperature of 77 degrees FFahrenheit (25 degrees C).Celsius);
(3)iii. Relative humidity of 70 percent.; and
(4)iv. Zero wind.
[bookmark: _Ref222729230](b) Reference test site. The reference test site is flat and without line-of-sight obstructions, including any area across the flight path that encompassesencompass the 1015 dB down points.
[bookmark: _Ref222431971](c) Takeoff reference profile.Reference Profile
(1)i. Figure H18 illustrates a typical takeoff profile, including reference conditions.
[bookmark: _Ref222471150](2)ii. The reference flight path is defined as a straight line segment inclined from the starting point (1,640 feet (500 meters) from (before) the center microphone location and 65 feet (20 meters) above ground level) at a constant climb angle (β defined by) and the certificated best rate of climb and Vyfor minimum engine performance. The constantspeed (VY), lowest approved speed, or scheduled best rate of climb speed (VYT), as defined by section (14) of this rule. The climb angle β is derived from the manufacturer's data (approved by the FAAANAC) to define the flight profile for the reference conditions. The constant climb angle β is drawn through Crand continues, crossing The flight path starts at Cr, crosses over station A,Ar, and continues to position Ir, ending the position corresponding to the end of the type certification takeoff path represented by position Irreference profile.
[bookmark: _Ref222432111](d) Level Flyover Reference Profile
i. Figure 9 illustrates a level flyover profile, including reference profileconditions.
[bookmark: _Ref222483284]ii. The beginning of the level flyover reference profile is represented by helicopteraircraft position Dr(Figure H2).. The helicopteraircraft approaches position DrinDr in level flight at 492 feet above ground level as measured at Station A. Reference airspeed must be either 0.9VH; 0.9VNE; 0.45VH+ 65 kts (0.45VH+ 120km/h); or 0.45VNE+ 65kts (0.45VNE+ 120 km/h), whichever of the four speeds is least. The helicopterAGL, crosses directly overhead station A in level flightat position Gr, and proceeds to position Jr, completing the level flyover reference profile. Throughout the measurement period, the aircraft must be at the reference airspeed, VH or 0.9VNE, in accordance with section (15) of this rule.
(e) For noise certification purposes, VHis defined as the airspeed in level flight obtained using the minimum specified engine torque corresponding to maximum continuous power available for sea level pressure of 2,116 psf (1,013.25 hPa) at 77 °F (25 °C) ambient conditions at the relevant maximum certificated weight. The value of VNEis the never-exceed airspeed. The values of VHand VNEthat are used for noise certification must be listed in the approved Rotorcraft Flight Manual.
[bookmark: _Ref222432215](f) (e) Approach reference profile.Reference Profile
(1)i. Figure H310 illustrates the approach profile, including reference conditions.
[bookmark: _Ref222471362](i) The beginning of the approach profile is represented by helicopter position E. The position of the helicopter is recorded for a sufficient distance (EK) to ensure recording of the entire interval during which the measured helicopter noise level is within 10 dB of Maximum Tone Corrected Perceived Noise Level (PNLTM). The reference flight path, ErKrrepresents ii. The approach reference profile is defined as a stable flight condition in terms of torque, rpm, indicated airspeed, and rate of descent resulting in a 6° approach angle.
(ii) The test approach profile is defined by thestraight line segment at approach angle η passingwhich passes over station A at 492 feet. The aircraft starts at position Er, passes directly over the station A at a height of AH,position Hr, and continues to position KKr, which terminates the approach noise certificationreference profile. The testaircraft must follow the best rate of climb speed (VY), lowest approved airspeed for approach angle η must be between 5.5° and 6.5°.
(2) The helicopter approaches position H along a constant 6°, or lowest scheduled speed for approach slope throughout the 10 dB down time period. The helicopter crosses position E and proceeds along the approach slope crossing over station A until it reaches position K.
(VYA), in accordance with section (16) of this rule.

	Section H36.5  Symbols and units. The following symbols and units as used in this appendix for helicopter noise certification have the following meanings.
	(7) Symbols and Units – Flight Profile Positions (Reference RBAC 36, appendix H, section H36.5, as modified):
The following symbols and units as used in this appendix for helicopter noise certification have the following meanings.



Table 1: Flight Profile Positions
	Position
	Description – RBAC 36 Amdt. 31
	Description – Proposed Noise Certification Criteria

	A
	Location of the noise measuring point at the flight-track noise measuring station vertically below the reference (takeoff, flyover, or approach) flight path.
	Location of the noise measuring point at the flight-track noise measuring station vertically below the reference (takeoff, flyover, or approach) flight path.

	C
	Start of noise certification takeoff flight path.
	Start of noise certification takeoff flight path.

	Cr
	Start of noise certification reference takeoff flight path.
	Start of noise certification reference takeoff flight path.

	D
	Start of noise certification flyover flight path.
	Start of noise certification flyover flight path.

	Dr
	Start of noise certification reference flyover path.
	Start of noise certification reference flyover path.

	E
	Start of noise certification approach flight path.
	Start of noise certification approach flight path.

	Er
	Start of noise certification reference approach flight path.
	Start of noise certification reference approach flight path.

	F
	Position on takeoff flight path directly above noise measuring station A.
	Position on takeoff flight path directly above noise measuring station A.

	Fr
	Position on reference takeoff path directly above noise measuring Station A.
	Position on reference takeoff path directly above noise measuring Station A.

	G
	Position on flyover flight path directly above noise measuring station A.
	Position on flyover flight path directly above noise measuring station A.

	Gr
	Position on reference flyover path directly above noise measuring Station A.
	Position on reference flyover path directly above noise measuring Station A.

	H
	Position on approach flight path directly above noise measuring station A.
	Position on approach flight path directly above noise measuring station A.

	Hr
	Position on reference path directly above noise measuring Station A.
	Position on reference path directly above noise measuring Station A.

	I
	End of noise type certification takeoff flight path.
	End of noise type certification takeoff flight path.

	Ir
	End of noise type certification reference takeoff flight path.
	End of noise type certification reference takeoff flight path.

	J
	End of noise type certification flyover flight path.
	End of noise type certification flyover flight path.

	Jr
	End of noise type certification reference flyover flight path.
	End of noise type certification reference flyover flight path.

	K
	End of noise certification approach type flight path.
	End of noise certification approach type flight path.

	Kr
	End of noise type certification reference approach flight path.
	End of noise type certification reference approach flight path.

	L
	Position on measured takeoff flight path corresponding to PNLTM at station A.
	Position on measured takeoff flight path corresponding to PNLTM at station A.

	Lr
	Position on reference takeoff flight path corresponding to PNLTM of station A.
	Position on reference takeoff flight path corresponding to PNLTM of station A.

	M
	Position on measured flyover flight path corresponding to PNLTM of station A.
	Position on measured flyover flight path corresponding to PNLTM of station A.

	Mr
	Position on reference flyover flight path corresponding to PNLTM of station A.
	Position on reference flyover flight path corresponding to PNLTM of station A.

	N
	Position on measured approach flight path corresponding to PNLTM at station A.
	Position on measured approach flight path corresponding to PNLTM at station A.

	Nr
	Position on reference approach flight path corresponding to PNLTM at station A.
	Position on reference approach flight path corresponding to PNLTM at station A.

	S
	Sideline noise measuring station (note: a subscript denotes the aircraft orientation relative to the direction of flight).
	Sideline noise measuring station (note: a subscript denotes the aircraft orientation relative to the direction of flight).



Table 2: Flight Profile Distances
	Distance
	Unit
	Description – RBAC 36 Amdt. 31
	Meaning - Proposed Noise Certification Criteria

	AF
	Feet
	Takeoff Height. The vertical distance between helicopter and station A.
	Takeoff Height.  The vertical distance between helicopteraircraft and station A.

	AG
	Feet
	Flyover Height. The vertical distance between the helicopter and station A.
	Flyover Height.  The vertical distance between the helicopteraircraft and station A.

	AH
	Feet
	Approach Height. The vertical distance between the helicopter and station A.
	Approach Height.  The vertical distance between the helicopteraircraft and station A.

	AL
	Feet
	Measured Takeoff Noise Path. The distance from station A to the measured helicopter position L.
	Measured Takeoff Noise Path.  The distance from station A to the measured helicopteraircraft position L.

	ALr
	Feet
	Reference Takeoff Noise Path. The distance from station A to the reference helicopter position Lr.
	Reference Takeoff Noise Path.  The distance from station A to the reference helicopteraircraft position Lr.

	AM
	Feet
	Measured Flyover Noise Path. The distance from station A to the measured helicopter position M.
	Measured Flyover Noise Path.  The distance from station A to the measured helicopteraircraft position M.

	AMr
	Feet
	Reference Flyover Noise Path. The distance from station A to helicopter position Mron the reference flyover flight path.
	Reference Flyover Noise Path.  The distance from station A to helicopteraircraft position MronMr on the reference flyover flight path.

	AN
	Feet
	Measured Approach Noise Path. The distance from station A to the measured helicopter noise position N.
	Measured Approach Noise Path.  The distance from station A to the measured helicopteraircraft noise position N.

	ANr
	Feet
	Reference Approach Noise Path. The distance from station A to the reference helicopter position Nr.
	Reference Approach Noise Path.  The distance from station A to the reference helicopteraircraft position Nr.

	CI
	Feet
	Takeoff Flight Path Distance. The distance from position C at which the helicopter establishes a constant climb angle on the takeoff flight path passing over station A and continuing to position I at which the position of the helicopter need no longer be recorded.
	Takeoff Flight Path Distance.  The distance from position C at which the helicopteraircraft establishes a constant climb angle on the takeoff flight path passing over station A and continuing to position I at which the position of the helicopteraircraft need no longer be recorded.

	DJ
	Feet
	Flyover Flight Path Distance. The distance from position D at which the helicopter is established on the flyover flight path passing over station A and continuing to position J at which the position of the helicopter need no longer be recorded.
	Flyover Flight Path Distance.  The distance from position D at which the helicopteraircraft is established on the flyover flight path passing over station A and continuing to position J at which the position of the helicopteraircraft need no longer be recorded.

	EK
	Feet
	Approach Flight Path Distance. The distance from position E at which the helicopter establishes a constant angle on the approach flight path passing over station A and continuing to position K at which the position of the helicopter need no longer be recorded.
	Approach Flight Path Distance.  The distance from position E at which the helicopteraircraft establishes a constant angle on the approach flight path passing over station A and continuing to position K at which the position of the helicopteraircraft need no longer be recorded.



	RBAC 36 Amdt 31 (reference)
	Proposed Noise Certification Criteria

	Section H36.101  Noise certification test and measurement conditions.
(a) General. This section prescribes the conditions under which aircraft noise certification tests must be conducted and the measurement procedures that must be used to measure helicopter noise during each test.
	[bookmark: _Ref222429771](8) Noise Certification Test and Measurement Conditions – General (Reference RBAC 36, appendix H, section H36.101(a), as modified): Sections (8) through (12) of this rule prescribe the conditions under which the aircraft noise certification tests must be conducted, and the measurement procedures that must be used to measure helicopterthe aircraft’s noise during each test.

	Section H36.101  Noise certification test and measurement conditions.
(b) Test site requirements.
(1) Tests to show compliance with established helicopter noise certification levels must consist of a series of takeoffs, level flyovers, and approaches during which measurement must be taken at noise measuring stations located at the measuring points prescribed in this section.
(2) Each takeoff test, flyover test, and approach test includes simultaneous measurements at the flight-track noise measuring station vertically below the reference flight path and at two sideline noise measuring stations, one on each side of the reference flight track 492 feet (150m) from, and on a line perpendicular to, the flight track of the noise measuring station.
(3) The difference between the elevation of either sideline noise measuring station may not differ from the flight-track noise measuring station by more than 20 feet.
(6) If a takeoff or flyover test series is conducted at weights other than the maximum takeoff weight for which noise certification is requested, the following additional requirements apply:
(i) At least one takeoff test and one flyover test must be conducted at, or above, the maximum certification weight.
(ii) Each test weight must be within +5 percent or −10 percent of the maximum certification weight.
(7) Each approach test must be conducted with the aircraft stabilized and following a 6.0 degree ±0.5 degree approach angle and must meet the requirements of section H36.107 of this part.
(8) If an approach test series is conducted at weights other than the maximum landing weight for which certification is requested, the following additional requirements apply:
(i) At least one approach test must be conducted at a weight at, or above, the maximum landing weight.
(ii) Each test weight must be between +5 percent and −10 percent of the maximum certification weight.
	(9) Noise Measurement Conditions (Reference: RBAC 36, appendix H, section H36.101(b), as modified):
(1a) Tests to show compliance with established helicopter noise certification levelsthis rule must consist of a series of takeoffs, level flyovers, and approaches during which measurementmeasurements must be taken at noise measuring stations located at the measuring points prescribed insubsection (9)(b) of this section.
[bookmark: _Ref222430579](2b) Each takeoff test, flyover test, and approach test includes simultaneous measurements at the flight-track noise measuring station vertically below the reference flight path and at two sideline noise measuring stations, one on each side of the reference flight track 492 feet (150m) from, and on a line perpendicular to, the flight track of the noise measuring station.
(3c) The difference between the elevation of either sideline noise measuring station may not differ from the flight-track noise measuring station by more than 20 feet.
[bookmark: _Ref222731182](6d) If a takeoff or flyover test series is conducted at weights other than the maximum takeoff weight for which noise certification is requested, the following additional requirements apply:
(i). At least one takeoff test and one flyover test must be conducted at, or above, the maximum certification weight.
[bookmark: _Ref222731189](ii). Each test weight must be within + 5 percent or −10 percent of the maximum certification weight.
(7) Each approach test must be conducted with the aircraft stabilized and following a 6.0 degree ±0.5 degree approach angle and must meet the requirements of section H36.107 of this part.
[bookmark: _Ref222731279](8(e) If an approach test series is conducted at weights other than the maximum landing weight for which certification is requested, the following additional requirements apply:
(i). At least one approach test must be conducted at a weight at, or above, the maximum landing weight.
[bookmark: _Ref222731191](ii). Each test weight must be between + 5 percent and −10 percent of the maximum certification weight.

	Section H36.101  Noise certification test and measurement conditions.
(b) Test site requirements.
(4) Each noise measuring station must be surrounded by terrain having no excessive sound absorption characteristics, such as might be caused by thick, matted, or tall grass, shrubs, or wooded areas.
(5) During the period when the takeoff, flyover, or approach noise/time record indicates the noise measurement is within 10 dB of PNLTM, no obstruction that significantly influences the sound field from the aircraft may exist—
(i) For any flight-track or sideline noise measuring station, within a conical space above the measuring position (the point on the ground vertically below the microphone), the cone being defined by an axis normal to the ground and by half-angle 80° from this axis; and
(ii) For any sideline noise measuring station, above the line of sight between the microphone and the helicopter.

	(10) Test Environment conditions (Reference: RBAC 36, appendix H, section H36.101(b), as modified):
(4a) Each noise measuring station must be surrounded by terrain having no excessive sound absorption characteristics, such as might be caused by thick, matted, or tall grass, shrubs, or wooded areaswooded areas, or loose soil. Grass is acceptable if mowed to 3 inches or less in a 25 foot radius around all sound measuring stations.
[bookmark: _Ref222730711](5b) During the period when the takeoff, flyover, or approach noise/time record indicates the noise measurement is within 1015 dB of PNLTM, no obstruction that significantly influences the sound field from the aircraft may exist—-
(i). For any flight-track or sideline noise measuring measurement station, within a conical space above the noise measuring positionpositions (the point on the ground vertically below the microphone), the). The cone beingis defined by an axis normal to the ground and by half-angle 80° degrees from this axis; and
(ii). For any sideline noise measuring station, above the line of sight between the microphone and the helicopter.
aircraft.

	Section H36.101  Noise certification test and measurement conditions.
(c) Weather restrictions. The tests must be conducted under the following atmospheric conditions:
(1) No rain or other precipitation.
(2) Ambient air temperature between 14 °F and 95 °F (−10 °C and 35 °C), inclusively, at a point 33 feet (10 meters) above the ground at the noise measuring station and at the aircraft. The temperature and relative humidity measured at a point 33 feet (10 meters) above the ground at the noise measuring station must be used to adjust for propagation path absorption.
(3) Relative humidity and ambient temperature at a point 33 feet (10 meters) above the ground at the noise measuring station and at the aircraft, is such that the sound attenuation in the one-third octave band centered at 8 kHz is not greater than 12 dB/100 meters and the relative humidity is between 20 percent and 95 percent, inclusively.
(4) Wind velocity as measured at 10 meters above ground does not exceed 10 knots (19 km/h) and the crosswind component does not exceed 5 knots (9 km/h). The wind shall be determined using a continuous thirty-second averaging period spanning the 10dB down time interval.
(5) No anomalous meteorological conditions (including turbulence) that will significantly affect the noise level of the aircraft when the noise is recorded at each noise measuring station.
(6) The wind velocity, temperature, and relative humidity measurements required under the appendix must be measured in the vicinity of noise measuring stations 10 meters above the ground. The location of the meteorological measurements must be approved by the FAA as representative of those atmospheric conditions existing near the surface over the geographical area which aircraft noise measurements are made. In some cases, a fixed meteorological station (such as those found at airports or other facilities) may meet this requirement.
(7) Temperature and relative humidity measurements must be obtained within 30 minutes of each noise test.
	[bookmark: _Ref222432655](11) Weather restrictions (Reference: RBAC 36, appendix H, section H36.101(c) as modified): The tests Each test must be conducted under the following atmospheric conditions:
(1a) No rain or other precipitation.
[bookmark: _Ref222726825](2b) Ambient air temperature between 14 °Fdegrees and 95 °F (−degrees Fahrenheit (-10 °Cdegrees and 35 °Cdegrees Celsius), inclusively, at a point 33 feet (10 meters) above the ground at the noise measuring station and at the aircraft. Theand relative humidity between 20 percent and 95 percent inclusively, except that testing may not take place where combinations of temperature and relative humidity measured atresult in a point 33 feet (10 meters) above the ground at the noise measuring station must be used to adjust for propagation path absorption.
(3) Relative humidity and ambient temperature at a point 33 feet (10 meters) above the ground at the noise measuring station and at the aircraft, is such that the soundrate of atmospheric attenuation greater than 12 dB per 100 meters (36.6 dB per 1,000 feet) in the one-third octave band, centered at 8 kilohertz (kHz is not greater than 12 dB/100 meters and the relative humidity is between 20 percent and 95 percent, inclusively.).
(4c) Wind velocity as measured at 10 meters above groundthat does not exceed 10 knots (19 km/h) and thea crosswind component that does not exceed 5 knots (9 km/h). The wind shallmust be determined using a continuous thirty-second averaging period spanning the 10dB down time interval.
(5d) Measurements of ambient temperature, relative humidity, wind speed, and wind direction must be made at an ANAC approved position 33 feet (10 meters) above the ground.
(e) No anomalous wind conditions (including turbulence) or other anomalous meteorological conditions (including turbulence) that willcould significantly affect the noise level of the aircraft when the noise is recorded at eachthe noise measuring station.
(6) The wind velocity, temperature, and relative humidity measurements required under the appendix must be measured in the vicinity of noise measuring stations 10 meters above the ground. The location of the meteorological measurements must be approved by the FAA as representative of those atmospheric conditions existing near the surface over the geographical area which aircraft noise measurements are made. In some cases, a fixed meteorological station (such as those found at airports or other facilities) may meet this requirement.
(7(f) Temperature and relative humidity vs altitude measurements must be obtained within 30 minutes of each noise test.

	Section H36.101  Noise certification test and measurement conditions.
(d) Aircraft testing procedures.
(1) The aircraft testing procedures and noise measurements must be conducted and processed in a manner that yields the noise evaluation measure designated as Effective Perceived Noise Level (EPNL) in units of EPNdB, as prescribed in Appendix A of this part.
(2) The helicopter height and lateral position relative to the reference flight track (which passes through the flight track noise measuring station) must be determined using an FAA-approved method. The equipment used to make the determination must be independent of normal flight instrumentation. Applicable independent systems are radar tracking, theodolite triangulation, laser trajectography, photo scaling, or differential global positioning system.
(3) The helicopter position along the flight path must be related to the noise recorded at the noise measuring stations by means of synchronized signals recorded at an approved sampling rate. The helicopter position must be recorded relative to the reference flight track during the entire time interval in which the recorded signal is within 10 dB of PNLTM. Measuring and sampling equipment must be approved by the FAA before testing.
(4) Aircraft performance data sufficient to make the corrections required under section H36.205 of this appendix must be recorded at an FAA-approved sampling rate using FAA-approved equipment.
	[bookmark: _Ref222430546](12) Aircraft Data requirements (Reference RBAC 36, appendix H, section H36.101(d), as modified):
(1a) The aircraft testing procedures and noise measurements must be conducted and processed in a manner that yields the noise evaluation measure designated as Effective Perceived Noise Level (EPNL) in units of EPNdB, as prescribed in accordance with the procedures described in RBAC 36, Appendix A of this part.
(2b) The helicopteraircraft’s height and lateral position relative to the reference flight track (which passes through the flight track noise measuring station) must be determined using an FAAANAC-approved method. The equipment used to make the determination must be independent of normal flight instrumentation. Applicable independent systems are radar tracking, theodolite triangulation, laser trajectography, photo scaling, or differential global positioning system. A description of the aircraft location system and its accuracy must be included as part of the noise test plan required by section (34) of this rule, and approved by the ANAC before use.
(3c) The helicopteraircraft’s position along the flight path must be related to the noise recorded at the noise measuring stations by means of synchronized signals recorded at an approved sampling rate. The helicopteraircraft’s position must be recorded relative to the reference flight track during the entire time interval in which the recorded signal is within 10 dB of PNLTM. Measuring and sampling equipment must be approved by the FAAANAC before testing.
(4d) Aircraft performance data sufficient to make the corrections required under section H36.205(21) of this appendixrule must be recorded at an FAAANAC-approved sampling rate using FAAANAC-approved equipment.
(e) If an applicant demonstrates that the design characteristics of the aircraft would prevent flight from being conducted in accordance with the reference test conditions prescribed in sections (14) through (16) of this rule, then the applicant may request a variance in reference test conditions to be used. Any variance from standard reference test conditions is limited to that required for the subject aircraft design characteristics that make compliance with the reference test conditions impossible.

	
	(13) Flight Test Conditions (Reference RBAC 36, appendix H, section H36.103 through H36.107, as modified): Sections (14) through (19) of this rule prescribe the flight test conditions and allowable random deviations for noise tests conducted to demonstrate compliance with this rule. All requirements and associated tolerances must be met while within 10 dB of PNLTM. Sections (14) through (19), in addition to the applicable requirements of sections (8) through (12) and (27) of this rule, apply to all noise tests conducted under this rule to show compliance with this rule.

	Section H36.103  Takeoff test conditions.
(a) This section, in addition to the applicable requirements of sections H36.101 and H36.205(b) of this appendix, applies to all takeoff noise tests conducted under this appendix to show compliance with Part 36.
(b) A test series must consist of at least six flights over the flight-track noise measuring station (with simultaneous measurements at all three noise measuring stations) as follows:
(1) An airspeed of either Vy±5 knots or the lowest approved speed ±5 knots for the climb after takeoff, whichever speed is greater, must be established and maintained throughout the 10 dB-down time interval.
(2) The horizontal portion of each test flight must be conducted at an altitude of 65 feet (20 meters) above the ground level at the flight-track noise measuring station.
(3) Upon reaching a point 1,640 feet (500 meters) from the noise measuring station, the helicopter must be stabilized at the maximum takeoff power that corresponds to minimum installed engine(s) specification power available for the reference ambient conditions or gearbox torque limit, whichever is lower.
(4) The helicopter must be maintained throughout the 10 dB-down time interval at the best rate of climb speed Vy±5 knots, or the lowest approved speed for climb after takeoff, whichever is greater, for an ambient temperature of 25 °C at sea level.
(5) The average rotor speed must not vary from the maximum normal operating rotor RPM by more than ±1.0 percent during the 10 dB-down time interval.
(6) The helicopter must stay within ±10° or ±65 feet (±20 meters), whichever is greater, from the vertical above the reference track throughout the 10dB-down time interval.
(7) A constant takeoff configuration selected by the applicant must be maintained throughout the takeoff reference procedure with the landing gear position consistent with the airworthiness certification tests for establishing best rate-of-climb speed, Vy.
	[bookmark: _Ref222430003](14) Takeoff Test Conditions (Reference RBAC 36, appendix H, section H36.103, as modified):
(a) This section, in addition to the applicable requirements of sections H36.101 and H36.205(b) of this appendix, applies to all takeoff noise tests conducted under this appendix to show compliance with Part 36.
(b) A test series must consist of at least six stable flights over the flight-track noise measuring station (with simultaneous measurements at allthe three noise measuring stations) as follows:)–
[bookmark: _Ref222432064](1) An (a) While in accordance with paragraphs (14)(a)i through (14)(a)iii of this subsection and the associated takeoff flight path prescribed in section (6)(c), the aircraft must create the maximum noise level:
[bookmark: _Ref222431937]i. The aircraft must follow an airspeed of either Vy±5 knotsVY or the lowest approved speed ±5 knots for the climb after takeoff, whichever speed is greater,. If a constant airspeed takeoff is not possible within the test constraints due to the aircraft’s design, scheduled best rate of climb speed (VYT) within the aircraft’s design constraints (physical or software) must be established and maintained throughoutused (VYT is to be reported as the average airspeed within the 10 dB- down time interval.points);
(2) The horizontal portion of each test flight must be conducted at an altitude of 65 feet (20 meters) above the ground level at the flight-track noise measuring station.
[bookmark: _Ref222498118](3) Upon reaching a point 1,640 feet (500 meters) from the noise measuring station, the helicopterii. The aircraft must be stabilized aton the maximum, constant or scheduled takeoff power that corresponds to minimum installed engine(s) specification power available forlevel [average of all rotors/propellers/proprotors (rotating airfoils), consistent with paragraph (14)(a)i of this rule; and
[bookmark: _Ref222431954]iii. The aircraft must takeoff in accordance with AFM takeoff procedures before beginning the reference ambient conditions or gearbox torque limit, whichever is lowerprofile. The aircraft must enter the measurement period on a stabilized and repeatable takeoff path, pass over the flight path reference point, and continue as if to climb to cruise altitude.
(4) The helicopter must be maintained throughout the 10 dB-down time interval at the best rate of climb speed Vy±5 knots, or the lowest approved speed for climb after takeoff, whichever is greater, for an ambient temperature of 25 °C at sea level.
(5) The average rotor speed must not vary from the maximum normal operating rotor RPM by more than ±1.0 percent during the 10 dB-down time interval.
(6) The helicopter must stay within(b) The aircraft must fly –
i. Within ±10° or ±65 feet (±20 meters), whichever is greater, from the vertical above the reference track throughout the 10dB-down time interval.;
(7) Aii. In a constant or scheduled takeoff configuration selected by the applicant must be maintained throughout the takeoff reference procedure, with the landing gear position consistent with the airworthiness certification tests for establishing best rate-of-climb speed, Vy.the reference airspeed selected in paragraph (14)(a)i of this rule; and
iii. At the maximum takeoff weight requested for noise certification.
(c) Each takeoff noise test must be conducted –
i. With the airspeed not deviating from the constant or scheduled airspeed, consistent with paragraph (14)(a)i of this rule, by more than ±5 knots (9 km/hr); and
[bookmark: _Ref222498325]ii. With the RPM not deviating from the RPM necessitated by subsection (14)(a) of this rule by more than ±1.0 % for rotating airfoils providing thrust for wing-borne lift and ±15 % for rotating airfoils providing significant aircraft control.

	Section H36.105  Flyover test conditions.
(a) This section, in addition to the applicable requirements of sections H36.101 and H36.205(c) of this appendix, applies to all flyover noise tests conducted under this appendix to show compliance with Part 36.
(b) A test series consists of at least six flights. The number of level flights made with a headwind component must be equal to the number of level flights made with a tailwind component with simultaneous measurements at all three noise measuring stations—
(1) In level flight cruise configuration;
(2) At a height of 492 feet ±30 feet (150 ±9 meters) above the ground level at the flight-track noise measuring station; and
(3) The helicopter must fly within ±10° or ±65 feet (±20 meters), whichever is greater, from the vertical above the reference track throughout the 10 dB-down time interval.
(c) Each flyover noise test must be conducted—
(1) At a speed of 0.9VH; 0.9VNE; 0.45VH+ 65 kts (0.45VH+ 120 km/h); or 0.45VNE+ 65 kts (0.45VNE+ 120 km/h), whichever speed is least, to be maintained throughout the measured portion of the flyover;
(2) At average rotor speed, which must not vary from the maximum normal operating rotor RPM by more than ±1.0 percent during the 10 dB-down time interval.
(3) With the power stabilized during the period when the measured helicopter noise level is within 10 dB of PNLTM.
(d) The airspeed shall not vary from the reference airspeed by more than ±5 knots (9 km/hr).
	[bookmark: _Ref222430031](15) Flyover Test Condition (Reference RBAC 36, appendix H, section H36.105, as modified):
(a) This section, in addition to the applicable requirements of sections H36.101 and H36.205(c) of this appendix, applies to all flyover noise tests conducted under this appendix to show compliance with Part 36.
(b) A test series consists of at least six stable flights. (with simultaneous measurements at the three noise measuring stations). The number of level flights made with a headwind component mustdoes not need to be equal to the number of level flights made with a tailwind component with simultaneous measurements at all three noise measuring stations—.
[bookmark: _Ref222432159](1)(a) While in accordance with paragraph (15)(a)i of this subsection and the associated flyover flight path prescribed in section (6)(d), the aircraft must create the maximum noise level:
[bookmark: _Ref222432090]i. At the applicable reference airspeed, which is defined as the maximum allowable airspeed in level flight within the aircraft’s type design, whether limited by physical or software constraints (VH), without exceeding 0.9VNE (VNE is defined as the never-exceed airspeed);
(b) The aircraft must fly –
i. In a constant level flight cruise configuration;
(2)ii. At a height of 492 feet ±30 feet (150 ±9 meters) above the ground level at the flight-track noise measuring station; and
(3) The helicopter must fly withiniii. Within ±10° or ±65 feet (±20 meters), whichever is greater, from the vertical above the reference track throughout the 10 dB-down time interval.; and
iv. At the maximum takeoff weight requested for noise certification.
(c) Each flyover noise test must be conducted— –
(1) At a speed of 0.9VH; 0.9VNE; 0.45VH+ 65 kts (0.45VH+ 120 km/h); or 0.45VNE+ 65 kts (0.45VNE+ 120 km/h), whichever speed is least, to be maintained throughout the measured portion of the flyover;
(2) At average rotor speed, which must not vary from the maximum normal operating rotor RPM by more than ±1.0 percent during the 10 dB-down time interval.
(3) With the power stabilized during the period when the measured helicopter noise level is within 10 dB of PNLTM.
(d) The i. With the airspeed shall not varydeviating from the reference airspeed by more than ±5 knots (9 km/hr).);
[bookmark: _Ref222498522]ii. With the RPM not deviating from the RPM necessitated by subsection (15)(a) of this rule by more than ±1.0 % for rotating airfoils providing thrust for wing-borne lift and ±15 % for rotating airfoils providing significant aircraft control; and
iii. With the power stabilized.

	Section H36.107  Approach test conditions.
(a) This section, in addition to the requirements of sections H36.101 and H36.205(d) of this appendix, applies to all approach tests conducted under this appendix to show compliance with Part 36.
(b) A test series must consist of at least six flights over the flight-track noise measuring station (with simultaneous measurements at the three noise measuring stations)—
(1) On an approach slope of 6° ±0.5°;
(2) At a height of 394 ±33 feet (120 ±10 meters)
(3) The helicopter must fly within ±10° or ±65 feet (±20 meters) lateral deviation tolerance, whichever is greater, from the vertical above the reference track throughout the 10 dB-down time interval;
(4) At stabilized airspeed equal to the certificated best rate of climb Vy, or the lowest approved speed for approach, whichever is greater, with power stabilized during the approach and over the flight path reference point, and continued to a normal touchdown; and
(5) At average rotor speed, which may not vary from the maximum normal operating rotor RPM by more than ±1.0 percent during the 10 dB-down time interval; and
(6) The constant approach configuration used in airworthiness certification tests, with the landing gear extended, must be maintained throughout the approach reference procedure.
(c) The airspeed shall not vary from the reference airspeed by more than ±5 knots (±9 km/hr).
	[bookmark: _Ref222430048](16) Approach Test Condition (Reference RBAC 36, appendix H, section H36.107, as modified):
(a) This section, in addition to the requirements of sections H36.101 and H36.205(d) of this appendix, applies to all approach tests conducted under this appendix to show compliance with Part 36.
(b)A test series must consist of at least six stable flights over the flight-track noise measuring station (with simultaneous measurements at the three noise measuring stations)—) –
(1) On an approach slope of 6° ±0.5°;
[bookmark: _Ref222484864](2) At(a) While in accordance with paragraphs (16)(a)i and (16)(a)ii of this subsection and the associated flight path prescribed in section (6)(e), the aircraft must create the maximum noise level:
[bookmark: _Ref222432177]i. The aircraft must follow the best rate of climb speed, VY, or lowest approved airspeed for the approach, whichever is greater. If a constant airspeed approach is not possible within the test constraints due to the aircraft’s design, the aircraft must maintain the lowest airworthiness approved scheduled airspeed (VYA) within the aircraft’s design constraints (physical or software) (VYA is to be reported as the average airspeed within the 10 dB down points); and
[bookmark: _Ref222432193]ii. The aircraft must follow AFM approach procedures before beginning the reference profile. The aircraft must enter the measurement period on a stabilized and repeatable approach path, pass over the flight path reference point, and continue as if to land.
(b) The aircraft must fly –
i. Over the flight-track noise measuring station at a height of 394 ±33 feet (120 ±10 meters));
(3) The helicopter must fly withinii. Within ±10° or ±65 feet (±20 meters) lateral deviation tolerance, whichever is greater, from the vertical above the reference track throughout the 10 dB-down time interval;
(4) At stabilized airspeed equal to the certificated best rate of climb Vy, or the lowest approved speed for approach, whichever is greater, with power stabilized during the approach and over the flight path reference point, and continued to a normal touchdown; and
(5) At average rotor speed, which may not vary from the maximum normal operating rotor RPM by more than ±1.0 percent during the 10 dB-down time interval; and
(6) The iii. Within ±0.5° of the approved flight path angle (slope);
iv. At the maximum landing weight requested for noise certification; and
v. In a constant or scheduled approach configuration used in airworthiness certification tests, with the landing gear extended,.
(c) Each approach noise test must be maintained throughout the approach reference procedure.conducted –
(c) Thei. With the airspeed not deviating from the constant or scheduled airspeed shall not vary from the reference airspeed, consistent with paragraph (16)(a)i of this rule, by more than ±5 knots (±9 km/hr).); and
[bookmark: _Ref222498539]ii. With the RPM not deviating from the RPM necessitated by subsection (16)(a)i of this rule, by more than ±1.0 % for rotating airfoils providing thrust for wing-borne lift and ±15 % for rotating airfoils providing significant aircraft control.

	
	[bookmark: _Ref222432502](17) Supplemental operational test conditions – The following are supplemental tests to collect data for assessment of community noise impacts of takeoff, landing, and hover conditions to inform later general noise and test standards for eVTOLs. These supplemental tests do not require compliance with a noise limit and do not affect the noise certification findings for the subject aircraft.
The aircraft must perform a takeoff, landing and hover within its normal operating range in accordance with subsections (17)(a) through (17)(c) of this section. The measurements must be made with the same consideration as noise certification measurements.
[bookmark: _Ref222432288](a) Takeoff and Landing Condition
i. The microphone must be located 200 ft away from the landing (touch down) or takeoff position along the eVTOL flight path to capture noise exposures near the landing pad/vertiport (Figure 5, 6). A full landing or takeoff must be completed for the purpose of these supplemental measurements. These supplemental tests may take place concurrently with the certification approach and takeoff tests.
ii. The measurements must be recorded with a ground plane microphone setup in accordance with RBAC 36 appendix G, section G36.107(a).
iii. A complete test condition series must consist of at least 3 valid passes over the microphone.
 
[image: ]
 
[image: ]
[bookmark: _Ref222496031](b) Hover Condition
i. The aircraft must be stabilized in hover at headings of 0, 90, 180 and 270 degrees in each the following locations. At least one continuous 30 second recording must be measured at each respective heading to produce recordings at the following directivities (Figure 7):
1. 0 degrees – The aircraft maintains a hover condition at 125 feet AGL and hold centered within a 15-foot radius over the microphone location.
2. 30 degrees – The aircraft maintains a hover condition at a lateral distance of 72 feet to the microphone position and at 125 feet AGL.
3. 60 degrees – The aircraft maintains a hover condition at a lateral distance of 216 feet to the microphone and at 125 feet above ground level.
ii. The aircraft must be at MTOW;
iii. The tolerance of the hover height or lateral distance is within +/−15 ft, and the tolerance of the headings is within +/−5 degrees; and
iv. The measurements must be recorded with a 4 ft pole (certification) microphone and a collocated ground plane microphone, setup in accordance with RBAC 36 appendix G, section G36.107(a).
 
[image: ]
 
[bookmark: _Ref222432299](c) For all supplemental test conditions, the full spectral time history and audio recordings are expected to be provided to the ANAC at the same time as the certification test report.

	Section H36.109  Measurement of Helicopter Noise Received on the Ground.
The measurement system and the measurement, calibration and general analysis procedures to be used are provided in Appendix A, section A36.3 of this part.
	[bookmark: _Ref222432384](18) Measurement of aircraft noise received on the ground – General (Reference: RBAC 36, appendix H, section H36.109, as modified): The measurement system and the measurement, calibration and general analysis procedures to be used are provided in AppendixRBAC 36, appendix A, section A36.3 of this part.

	Section H36.111  Reporting and correcting measured data.
(a) General. Data representing physical measurements, and corrections to measured data, including corrections to measurements for equipment response deviations, must be recorded in permanent form and appended to the record. Each correction must be reported and is subject to FAA approval. An estimate must be made of each individual error inherent in each of the operations employed in obtaining the final data.
	[bookmark: _Ref222430882](19) Reporting and Correcting Measured Data – General (Reference RBAC 36, appendix H, section H36.111(a), as modified):
Data representing physical measurements, and corrections to measured data, including corrections to measurements for equipment response deviations, must be recorded in permanent form and appended to the record. Each correction must be reported and is subject to FAAANAC approval. An estimate must be made of each individual error inherent in each of the operations employed in obtaining the final data.

	Section H36.111  Reporting and correcting measured data.
(b) Data reporting.
(1) Measured and corrected sound pressure levels must be presented in one-third octave band levels obtained with equipment conforming to the standards prescribed in section H36.109 of this appendix.
(2) The type of equipment used for measurement and analysis of all acoustic, aircraft performance, and meteorological data must be reported.
(3) The atmospheric environmental data required to demonstrate compliance with this appendix, measured throughout the test period, must be reported.
(4) Conditions of local topography, ground cover, or events which may interfere with sound recording must be reported.
(5) The following aircraft information must be reported:
(i) Type, model, and serial numbers, if any, of aircraft engines and rotors.
(ii) Gross dimensions of aircraft and location of engines.
(iii) Aircraft gross weight for each test run.
(iv) Aircraft configuration, including landing gear positions.
(v) Airspeed in knots.
(vi) Helicopter engine performance as determined from aircraft instruments and manufacturer's data.
(vii) Aircraft flight path, above ground level in feet, determined by an FAA approved method which is independent of normal flight instrumentation, such as radar tracking, theodolite triangulation, laser trajectography, or photographic scaling techniques.
(6) Aircraft speed, and position, and engine performance parameters must be recorded at an approved sampling rate sufficient to correct to the noise certification reference test conditions prescribed in section H36.3 of this appendix. Lateral position relative to the reference flight-track must be reported.
	(20) Data Reporting (Reference RBAC 36, appendix H, section H36.111(b), as modified): After the completion of all certification tests required by this rule, the following must be submitted to the ANAC in a test report:
(1a) Measured and corrected sound pressure levels must be presented in one-third octave band levels obtained with equipment conforming to the standards prescribed in section H36.109(18) of this appendix.rule;
(2) The typeb) A description of the equipment and systems used for measurement and analysis of all acoustic, aircraft performance, flight path, and meteorological data must be reported.;
(3c) The atmospheric environmental data required to demonstrate compliance with this appendix,rule, as measured throughout the test period, must be reported.;
(4d) Conditions of local topography, ground cover, or events whichthat may interferehave interfered with a sound recording must be reported.;
(5e) The following aircraft information must be reported:
(i). Type, model, and serial numbers, if any, of aircraft engines and rotors., engine(s), and rotor(s)/propeller(s)/proprotor(s) tested;
(ii). Gross dimensions of aircraft and, location of engines. or motors, rotor(s)/propeller(s)/proprotor(s), number of blades for each rotating airfoil, and the range of rotational speeds of the rotating airfoils;
(iii) Aircraft gross weight. The MTOW and MLW requested for each test run.noise certification;
(iv). Aircraft configuration, including landing gear positions.;
(v) Airspeed in knots.
(vi) Helicopter v. Applicable target reference speeds from sections (14) through (16) of this rule;
vi. Aircraft gross weight for each test run;
vii. True airspeed for each test run; and
viii. Aircraft engine performance as determined from aircraft instruments and manufacturer's data.;
(vii) Aircraft flight path, above ground level in feet, determined by an FAA approved method which is independent of normal flight instrumentation, such as radar tracking, theodolite triangulation, laser trajectography, or photographic scaling techniques.
(6) (f) Aircraft speed, and position, (in three dimension space) and engine performance parameters must be recorded data, at an approved sampling rate sufficient, necessary to correctmake the adjustments prescribed in section (26) through (32) of this rule and to the noise certification reference test conditionsdemonstrate compliance with the performance and position restrictions prescribed in section H36.3(6) of this appendix. Lateral position relativerule;
(g) All of the recorded audio data from all phases of all flight tests used to the reference flight-track must be reporteddemonstrate compliance with this rule; and
(h) All recordings and data collected during the supplemental testing specified in section (17) of this rule. These data will not affect the outcome of this certification finding and may be submitted separately from data that affects certification.

	Section H36.111  Reporting and correcting measured data.
(c) Data corrections.
(1) Aircraft position, performance data and noise measurement must be corrected to the noise certification reference conditions as prescribed in sections H36.3 and H36.205 of this appendix.
(2) The measured flight path must be corrected by an amount equal to the difference between the applicant's predicted flight path for the certification reference conditions and the measured flight path at the test conditions. Necessary corrections relating to helicopter flight path or performance may be derived from FAA-approved data for the difference between measured and reference conditions, together with appropriate allowances for sound attenuation with distance. The Effective Perceived Noise Level (EPNL) correction may not exceed 2.0 EPNdB except for takeoff flight condition, where the correction may not exceed 4.0 EPNdB, of which the arithmetic sum of Δ1(described in section H36.205(f)(1)) and the term -7.5 log (AL/ALr) from Δ2term (described in section H36.205(g)(1)(i)) may not exceed 2.0 EPNdB, for any combination of the following:
(i) The helicopter not passing vertically above the measuring station.
(ii) Any difference between the reference flight track and the actual test flight track; and
(iii) Detailed correction requirements prescribed in section H36.205 of this appendix.
(3) Helicopter sound pressure levels within the 10 dB-down time interval must exceed the mean background sound pressure levels determined under section B36.3.9.11 by at least 3 dB in each one-third octave band, or must be corrected under an FAA-approved method.
	[bookmark: _Ref222430809](21) Data corrections – (Reference RBAC 36, appendix H, section H36.111(c), as modified):
(1) Aircraft position, performance data and noise measurement must be corrected to the noise certification reference conditions as prescribed in sections H36.3(6) and H36.205(14) through (16) of this appendixrule.
[bookmark: _Ref222731704](2a) The measured flight path must be corrected by an amount equal to the difference between the applicant's predicted flight path for the certification reference conditions and the measured flight path at the test conditions. Necessary corrections relating to helicopteraircraft’s flight path or performance may be derived from FAAANAC-approved data for the difference between measured and reference conditions, together with appropriate allowances for sound attenuation with distance. The Effective Perceived Noise Level (EPNL) correction may not exceed 2.0 EPNdB except for takeoff flight condition, where the correction may not exceed 4.0 EPNdB, of which the arithmetic sum of Δ1 (described in RBAC 36, appendix H, section H36.205(f)(1)) and the term -−7.5 log (AL/ALr) from Δ2termΔ2 term (described in RBAC 36, appendix H, section H36.205(g)(1)(i)) may not exceed 2.0 EPNdB, for any combination of the following:
(i). The helicopteraircraft not passing vertically above the measuring station.;
(ii). Any difference between the referencetarget test flight track and the actual test flight track; andor
(iii). Detailed correction requirements prescribed in section H36.205(26) through (32) of this rule.
[bookmark: _Ref222495604](b) For the flyover test series, the helical tip Mach corrections found in RBAC 36, appendix G, section G36.201 must be applied if any propeller/proprotor tip Mach number exceeds 0.70. Tip corrections are applied once to the propeller/proprotor with the highest average tip Mach number.
(3) Helicopter(c) Aircraft sound pressure levels within the 10 dB-down time interval must exceed the mean background sound pressure levels determined under RBAC 36, appendix A, section B36A36.3.9.1110 by at least 3 dB in each one-third octave band, or must be corrected under an FAAANAC-approved method.

	Section H36.111  Reporting and correcting measured data.
(d) Validity of results.
(1) The test results must produce three average EPNL values within the 90 percent confidence limits, each value consisting of the arithmetic average of the corrected noise measurements for all valid test runs at the takeoff, level flyovers, and approach conditions. The 90 percent confidence limit applies separately to takeoff, flyover, and approach.
(2) The minimum sample size acceptable for each takeoff, approach, and flyover certification measurements is six. The number of samples must be large enough to establish statistically for each of the three average noise certification levels a 90 percent confidence limit which does not exceed ±1.5 EPNdB. No test result may be omitted from the averaging process, unless otherwise specified by the FAA.
(3) To comply with this appendix, a minimum of six takeoffs, six approaches, and six level flyovers is required. To be counted toward this requirement, each flight event must be validly recorded at all three noise measuring stations.
(4) The approved values of VHand Vyused in calculating test and reference conditions and flight profiles must be reported along with measured and corrected sound pressure levels.
	[bookmark: _Ref222432820](22) Validity of results (Reference RBAC 36, appendix H, section H36.111(d), as modified):
(1a) The test results must produce three average EPNL values within the 90 percent confidence limits, each value consisting of the arithmetic average of the corrected noise measurements for all valid test runs at the takeoff, level flyovers, and approach conditions. The 90 percent confidence limit applies separately to takeoff, flyover, and approach.
(2b) The minimum sample size acceptable for each takeoff, approach, and flyover certification measurements is six. The number of samples must be large enough to establish statistically for each of the three average noise certification levels a 90 percent confidence limit which does not exceed ±1.5 EPNdB. No test result may be omitted from the averaging process, unless otherwise specified by the FAAANAC.
(3c) To comply with this appendixrule, a minimum of six takeoffs, six approaches, and six level flyovers is required. To be counted toward this requirement, each flight event must be validly recorded at all three noise measuring stations.
(4d) The approved target reference airspeed values of VHand Vyusedused in calculating test and reference conditions, reference conditions, and flight profiles must be reported along with measured and corrected sound pressure levels.

	Section H36.113  Atmospheric attenuation of sound.
(a) The values of the one-third octave band spectra measured during helicopter noise certification tests under this appendix must conform, or be corrected, to the reference conditions prescribed in section H36.3(a). Each correction must account for any differences in the atmospheric attenuation of sound between the test-day conditions and the reference-day conditions along the sound propagation path between the aircraft and the microphone. Unless the meteorological conditions are within the test window prescribed in this appendix, the test data are not acceptable.
(b) Attenuation rates. The procedure for determining the atmospheric attenuation rates of sound with distance for each one third octave bands must be determined in accordance with SAE ARP 866A (Incorporated by reference, see §36.6). The atmospheric attenuation equations are provided in both the International and English systems of units in section A36.7 of appendix A to this RBAC.
(c) Correction for atmospheric attenuation.
(1) EPNL values calculated for measured data must be corrected whenever—
(i) The ambient atmospheric conditions of temperature and relative humidity do not conform to the reference conditions, 77 °F and 70%, respectively, or
(ii) The measured flight paths do not conform to the reference flight paths.
(iii) The temperature and relative humidity measured at 33 feet (10 meters) above the ground must be used to adjust for propagation path absorption.
(2) The mean attenuation rate over the complete sound propagation path from the aircraft to the microphone must be computed for each one-third octave band from 50 Hz to 10,000 Hz. These rates must be used in computing the corrections required in section H36.111(d) of this appendix.
	[bookmark: _Ref222429787](23) Atmospheric attenuation of sound (Reference RBAC 36, appendix H, section H36.113, as modified):
(a) The values of the one-third octave band spectra measured during helicopteraircraft noise certification tests under this appendixrule must conform, or be corrected, to the reference conditions prescribed in section H36.3(a).sections (6) of this rule. Each correction must account for any differences in the atmospheric attenuation of sound between the test-day conditions and the reference-day conditions along the sound propagation path between the aircraft and the microphone. Unless the meteorological conditions are within the test window prescribed in section (11) of this appendixrule, the test data are not acceptable.
(b) Attenuation rates. The procedure for determining the atmospheric attenuation rates of sound with distance for each one -third octave bands must be determined in accordance with SAE ARP 866A (Incorporated by reference, see §RBAC 36 section 36.6). The atmospheric attenuation equations are provided in both the International and English systems of units in section A36.7 of appendix A to this RBAC. RBAC 36, appendix A, section A36.7.
(c) Correction for atmospheric attenuation.
(1) EPNL values calculated for measured data must be corrected whenever—
(i). The ambient atmospheric conditions of temperature and relative humidity do not conform to the reference conditions, 77 °F and 70%, respectively, or;
(ii). The measured flight paths do not conform to the reference flight paths.; or
[bookmark: _Ref222728222](iii). The temperature and relative humidity measured at 33 feet (10 meters) above the ground must be used to adjust for propagation path absorption.
[bookmark: _Ref222728733](2d) The mean attenuation rate over the complete sound propagation path from the aircraft to the microphone must be computed for each one-third octave band from 50 Hz to 10,000 Hz. These rates must be used in computing the corrections required in section H36.111(d (21) of this appendixrule.

	Section H36.201  Noise Evaluation in EPNdB.
(a) Effective Perceived Noise Level (EPNL), in units of effective perceived noise decibels (EPNdB), shall be used for evaluating noise level values under §36.803 of this part. Except as provided in paragraph (b) of this section, the procedures in appendix A of Part 36 must be used for computing EPNL. appendix A includes requirements governing determination of noise values, including calculations of:
(1) Perceived noise levels;
(2) Corrections for spectral irregularities;
(3) Tone corrections;
(4) Duration corrections;
(5) Effective perceived noise levels; and
(6) Mathematical formulation of noy tables.
(b) Notwithstanding the provisions of section A36.4.3.1(a), for helicopter noise certification, corrections for spectral irregularities shall start with the corrected sound pressure level in the 50 Hz one-third octave band.
	[bookmark: _Ref222429875](24) Noise Evaluation in EPNdB (Reference RBAC 36, appendix H, section H36.201, as modified):
(a) Effective Perceived Noise Level (EPNL), in units of effective perceived noise decibels (EPNdB), shall be used for evaluating noise level values under §36.803section (4) of this partrule. Except as provided in paragraph (subsection (24)(b) of this section, the procedures in RBAC 36, appendix A of Part 36, section A36.3 must be used for computing EPNL. appendix A includesWhen the requirements governing determination of of sections (14) and/or (16) necessitate a variable speed throughout the measurement period, adjustments to the measured noise values, including calculations of: must be made using the “integrated” method of adjustment, described in section A36.9.4.
(1)Appendix A includes requirements governing determination of noise values, including calculations of:
i. Perceived noise levels;
(2)ii. Corrections for spectral irregularities;
(3)iii. Tone corrections;
(4)iv. Duration corrections;
(5)v. Effective perceived noise levels; and
(6)vi. Mathematical formulation of noy tables.
[bookmark: _Ref222432728](b) Notwithstanding the provisions of section A36.4.3.1(a), for helicopterFor noise certification of the subject aircraft, corrections for spectral irregularities shall start with the corrected sound pressure level in the 50 Hz one-third octave band.

	Section H36.203  Calculation of noise levels.
(a) To demonstrate compliance with the noise level limits of section H36.305, the noise values measured simultaneously at the three noise measuring points must be arithmetically averaged to obtain a single EPNdB value for each flight.
(b) The calculated noise level for each noise test series, i.e., takeoff, flyover, or approach must be the numerical average of at least six separate flight EPNdB values. The 90 percent confidence limit for all valid test runs under section H36.111(d) of this appendix applies separately to the EPNdB values for each noise test series.
	(25) Calculation of Noise Levels (Reference RBAC 36, appendix H, section H36.203, as modified):
(a) To demonstrate compliance with the noise level limits of section H36.305(34) of this rule, the noise values measured simultaneously at the three noise measuring points must be arithmetically averaged to obtain a single EPNdB value for each flight.
(b) The calculated noise level for each noise test series, i.e., takeoff, flyover, or approach must be the numerical average of at least six separate flight EPNdB values. The 90 percent confidence limit for all valid test runs under section H36.111(d(22) of this appendixrule applies separately to the EPNdB values for each noise test series.

	Section H36.205  Detailed data correction procedures.
(a) General. If the test conditions do not conform to those prescribed as noise certification reference conditions under section H36.305 of this appendix, the following correction procedure shall apply:
(1) If there is any difference between measured test and reference conditions, an appropriate correction must be made to the EPNL calculated from the measured noise data. Conditions that can result in a different value include:
(i) Atmospheric absorption of sound under measured test conditions that are different from the reference test conditions; or
(ii) Measured flight path that is different from the reference flight path.
(2) The following correction procedures may produce one or more possible correction values which must be added algebraically to the calculated EPNL to bring it to reference conditions:
(i) The flight profiles must be determined for both reference and test conditions. The procedures require noise and flight path recording with a synchronized time signal from which the test profile can be delineated, including the aircraft position for which PNLTM is observed at the noise measuring station. For takeoff, the flight profile corrected to reference conditions may be derived from FAA approved manufacturer's data.
(ii) The sound propagation paths to the microphone from the aircraft position corresponding to PNLTM must be determined for both the test and reference profiles. The SPL values in the spectrum of PNLTM must then be corrected for the effects of—
(A) Change in atmospheric sound absorption;
(B) Atmospheric sound absorption on the linear difference between the two sound path lengths; and
(C) Inverse square law on the difference in sound propagation path length. The corrected values of SPL must then be converted to a reference condition PNLTM value from which PNLTM must be subtracted. The resulting difference represents the correction which must be added algebraically to the EPNL calculated from the measured data.
(iii) As observed at the noise measuring station, the measured PNLTM distance is different from the reference PNLTM distance and therefore the ratio must be calculated and used to determine a noise duration correction factor. Effective perceived noise level, EPNL, is determined by the algebraic sum of the maximum tone corrected perceived noise level (PNLTM) and the duration correction factor.
(iv) For aircraft flyover, alternative source noise corrections require FAA approval and must be determined and adjusted to account for noise level changes caused by the differences between measured test conditions and reference conditions.
	[bookmark: _Ref222432457](26) Detailed data Correction Procedures – General (Reference RBAC 36, appendix H, section H36.205(a), as modified):
If the test conditions do not conform to those prescribed as noise certification reference conditions under section H36.305sections (6) or (14) through (16) of this appendixrule, the following correction procedure shall apply:. When the requirements of sections (14) and/or (16) necessitate a variable speed throughout the measurement period, adjustments to the measured noise values must be made using the “integrated” method of adjustment, described in section A36.9.4.
(1a) If there is any difference between measured test and reference conditions, an appropriate correction must be made to the EPNL calculated from the measured noise data. Conditions that can result in a different value include:
(i). Atmospheric absorption of sound under measured test conditions that are different from the reference test conditions; and/or
(ii). Measured flight path that is different from the reference flight path.
(2b) The following correction procedures may produce one or more possible correction values which must be added algebraically to the calculated EPNL to bring it to reference conditions:
(i). The flight profiles must be determined for both reference and test conditions. The procedures require noise and flight path recording with a synchronized time signal from which the test profile can be delineated, including the aircraft position for which PNLTM is observed at the noise measuring station. For takeoff, the flight profile corrected to reference conditions may be derived from FAAANAC approved manufacturer's data.
(ii). The sound propagation paths to the microphone from the aircraft position corresponding to PNLTM must be determined for both the test and reference profiles. The SPL values in the spectrum of PNLTM must then be corrected for the effects of—
(A)1. Change in atmospheric sound absorption;
(B)2. Atmospheric sound absorption on the linear difference between the two sound path lengths; and
(C)3. Inverse square law on the difference in sound propagation path length. The corrected values of SPL must then be converted to a reference condition PNLTM value from which PNLTM must be subtracted. The resulting difference represents the correction which must be added algebraically to the EPNL calculated from the measured data.
(iii). As observed at the noise measuring station, the measured PNLTM distance is different from the reference PNLTM distance and therefore the ratio must be calculated and used to determine a noise duration correction factor. Effective perceived noise level, EPNL, is determined by the algebraic sum of the maximum tone corrected perceived noise level (PNLTM) and the duration correction factor.
(iv). For aircraft flyover, alternative source noise corrections require FAAANAC approval and must be determined and adjusted to account for noise level changes caused by the differences between measured test conditions and reference conditions.

	Section H36.205  Detailed data correction procedures.
(b) Takeoff profiles.
(1) Figure H1 illustrates a typical takeoff profile, including reference conditions.
(i) The reference takeoff flight path is described in section H36.3(c).
(ii) The test parameters are functions of the helicopter's performance and weight and the atmospheric conditions of temperature, pressure, wind velocity and direction.
(2) For the actual takeoff, the helicopter approaches position C in level flight at 65 feet (20 meters) above ground level at the flight track noise measuring station and at either Vy±5 knots or the lowest approved speed for the climb after takeoff, whichever speed is greater.

View or download PDF
(3) Figure H1 illustrates the significant geometrical relationships influencing sound propagation. Position L represents the helicopter location on the measured takeoff path from which PNLTM is observed at station A, and Lris the corresponding position on the reference sound propagation path. Propagation paths AL and ALrboth form the same angle Θ (theta) relative to their respective flight paths.
	[bookmark: _Ref222430907](27) Detailed data Correction Procedures – Takeoff Profiles (Reference RBAC 36, appendix H, section H36.205(b), as modified):
(1a) Figure H18 illustrates a typical takeoff profile, including reference conditions.
(i). The reference takeoff flight path is described in section H36.3(c).(14) of this rule.
(ii). The test parameters are functions of the helicopter'saircraft's performance and weight and the atmospheric conditions of temperature, pressure, wind velocity and direction.
(2b) For the actual takeoff, the helicopteraircraft approaches position C in level flight at 65 feet (20 meters) above ground level at the flight track noise measuring station and at either Vy±5 knots or the lowest approved speed for the climb after takeoff, whichever speed is greaterthe airspeed specified in section (14) of this rule.
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(c) Figure H18 illustrates the significant geometrical relationships influencing sound propagation. Position L represents the helicopteraircraft location on the measured takeoff path from which PNLTM is observed at station A, and LrisLr is the corresponding position on the reference sound propagation path. Propagation paths AL and ALrbothALr both form the same angle Θθ (theta) relative to their respective flight paths.

	Section H36.205  Detailed data correction procedures.
(c) Level flyover profiles.
(1) The noise type certification level flyover profile is shown in Figure H2. Airspeed must be stabilized within ±5 knots of the reference airspeed determined using the procedures in section H36.3(d). The number of level flights made with a headwind component must be equal to the number of level flights made with a tailwind component.
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(2) Figure H2 illustrates comparative flyover profiles when test conditions do not conform to prescribed reference conditions. The position of the helicopter shall be recorded for a distance (DJ) sufficient to ensure recording of the entire interval during which the measured helicopter noise level is within 10 dB of PNLTM, as required. The flyover profile is defined by the height AG which is a function of the operating conditions controlled by the pilot. Position M represents the helicopter location on the measured flyover flight path for which PNLTM is observed at station A, and Mris the corresponding position on the reference flight path.
	(28) Detailed data Correction Procedures – Flyover Profiles (Reference RBAC 36, appendix H, section H36.205(c), as modified):
[bookmark: _Ref222731061](1a) The noise type certification level flyover profile is shown in Figure H29. Airspeed must be stabilized within ±5 knots of the reference airspeed determined using the proceduresspecified in section H36.3(d). (15) of this rule. The number of level flights made with a headwind component mustdoes not need to be equal to the number of level flights made with a tailwind component.
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(b) Figure H29 illustrates comparative flyover profiles when test conditions do not conform to prescribed reference conditions. The position of the helicopteraircraft shall be recorded for a distance (DJ) sufficient to ensure recording of the entire interval during which the measured helicopteraircraft noise level is within 10 dB of PNLTM, as required. The flyover profile is defined by the height AG which is a function of the operating conditions controlled by the pilot. Position M represents the helicopteraircraft location on the measured flyover flight path for which PNLTM is observed at station A, and MrisMr is the corresponding position on the reference flight path.

	Section H36.205  Detailed data correction procedures.
(d) Approach profiles.
(1) Figure H3 illustrates a typical approach profile, including reference conditions.
(2) The helicopter approaches position H along a 6° (±0.5°) average approach slope throughout the 10dB-down time interval. Deviation from the 6° average approach slope must be approved by the FAA before testing.
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(3) Figure H3 illustrates portions of the measured and reference approach flight paths including the significant geometrical relationships influencing sound propagation. The measured approach path is represented by segment EK with an approach allowable angle Θ. Reference positions, Erand Kr, define an idealized reference approach angle of 6°. Position N represents the helicopter location on the measured approach flight path for which PNLTM is observed at measuring station A, and Nris the corresponding position on the reference approach flight path. The measured and reference noise propagation paths are AN and ANr, respectively, both of which form the same angle, ΘAPP, corresponding to PNLTM relative to their approach flight paths.
	(29) Detailed data Correction Procedures – Approach Profiles (Reference RBAC 36, appendix H, section H36.205(d), as modified):
(1a) Figure H310 illustrates a typical approach profile, including reference conditions.
[bookmark: _Ref222483143](2b) The helicopteraircraft approaches position H along a 6° (±0.5°) average approach slopethe approved flight path angle (η), from section (16) of this rule, throughout the 10dB-down time interval. Deviation from the 6° average approach slope must be approved by the FAA before testing.
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(c) Figure H310 illustrates portions of the measured and reference approach flight paths including the significant geometrical relationships influencing sound propagation. The measured approach path is represented by segment EK with an approach allowable angle Θθ. Reference positions, ErandEr and Kr, define an idealized reference approach angle of 6°.. Position N represents the helicopteraircraft location on the measured approach flight path for which PNLTM is observed at measuring station A, and NrisNr is the corresponding position on the reference approach flight path. The measured and reference noise propagation paths are AN and ANr, respectively, both of which form the same angle, ΘAPPθ, corresponding to PNLTM relative to their approach flight paths.


	Section H36.205  Detailed data correction procedures.
(e) Correction of noise at source during level flyover.
(1) For level overflight, if any combination of the following three factors, airspeed deviations from reference, rotor speed deviations from reference, and temperature deviations from reference, results in a noise correlating parameter whose value deviates from the reference value of this parameter, then source noise adjustments must be determined from the manufacturer's data that is approved by the FAA.
(2) Off-reference tip Mach number adjustments must be based upon a sensitivity curve of PNLTM versus advancing blade tip Mach number, deduced from overflights performed at different airspeeds surrounding the reference airspeed. If the test aircraft is unable to attain the reference value, then an extrapolation of the sensitivity curve is permitted if data cover at least a range of 0.03 Mach units. The advancing blade tip Mach number must be computed using true airspeed, onboard outside air temperature, and rotor speed. A separate PNLTM versus advancing blade tip Mach number function must be derived for each of the three certification microphone locations, i.e. , centerline, sideline left, and sideline right. Sideline left and right are defined relative to the direction of flight for each run. PNLTM adjustments are to be applied to each microphone datum using the appropriate PNLTM function.
	[bookmark: _Ref222495931](30) Detailed data Correction Procedures – Correction of noise at source during level flyover (Reference RBAC 36, appendix H, section H36.205(e), as modified):
(1) For level overflight, if any combination of the following three factors, airspeed deviations from reference, rotor speed deviations from reference, and temperature deviations from reference, results in a noise correlating parameter whose value deviates fromflyover test series, the reference value of this parameter, then source noise adjustmentshelical tip Mach corrections found in RBAC 36, appendix G, section G36.201 must be determined from the manufacturer's data that is approved by the FAA.
(2) Off-referenceapplied if any propeller/proprotor tip Mach number adjustments must be based upon a sensitivity curve of PNLTM versus advancing bladeexceeds 0.70. Tip corrections are applied once to the propeller/proprotor with the highest average tip Mach number, deduced from overflights performed at different airspeeds surrounding the reference airspeed. If the test aircraft is unable to attain the reference value, then an extrapolation of the sensitivity curve is permitted if data cover at least a range of 0.03 Mach units. The advancing blade tip Mach number must be computed using true airspeed, onboard outside air temperature, and rotor speed. A separate PNLTM versus advancing blade tip Mach number function must be derived for each of the three certification microphone locations, i.e. , centerline, sideline left, and sideline right. Sideline left and right are defined relative to the direction of flight for each run. PNLTM adjustments are to be applied to each microphone datum using the appropriate PNLTM function.

	Section H36.205  Detailed data correction procedures.
(f) PNLT corrections. If the measured ambient atmospheric conditions of temperature and relative humidity differ from those prescribed as reference conditions under this appendix (77 degrees F and 70 percent, respectively), corrections to the EPNL values must be calculated from the measured data under paragraph (a) of this section as follows:
(1) Takeoff flight path. For the takeoff flight path shown in Figure H1, the spectrum of PNLTM observed at station A for the aircraft at position L is decomposed into its individual SPL( i ) values.
(i) Step 1. A set of corrected values are then computed as follows:
SPL( i )r= SPL( i ) + C [α( i ) −α( i )o]AL + C α( i )o(AL − ALr) + 20 log (AL/ALr)
where SPL( i ) and SPL( i )rare the measured and corrected sound pressure levels, respectively, in the i -th one-third octave band. The first correction term adjusts for the effect of change in atmospheric sound absorption where α( i ) and α( i )oare the sound attenuation coefficients for the test and reference atmospheric conditions, respectively, for the i -th one-third octave band, and AL is the measured takeoff sound propagation path. The conversion factor constant, C , is 0.001 for English System of Units and is 0.01 for International System of Units. The second correction term adjusts for the effects of atmospheric attenuation due to the difference in the sound propagation path length where ALris the Reference takeoff sound propagation path. The third correction term, known as the “inverse square” law, adjusts for the effect of the difference in the sound propagation path lengths.
(ii) Step 2. The corrected values of the SPL( i )rare then converted to reference condition PNLT and a correction term calculated as follows:
Δ1= PNLT − PNLTM
which represents the correction to be added algebraically to the EPNL calculated from the measured data.
(2) Level flyover flight path.
(i) The procedure described in paragraph (f)(1) of this section for takeoff paths is also used for the level flyover paths, with the values of SPL( i )rrelating to the flyover sound propagation paths shown in Figure H2 as follows:
SPL( i )r= SPL( i ) + C [α( i ) −α( i )o]AM + C α( i )o(AM − AMr) + 20 log (AM/AMr)
where the lines AM and AMrare the measured and reference level flyover sound propagation paths, respectively.
(ii) The remainder of the procedure is the same for the flyover condition as that prescribed in the paragraph (f)(1)(ii) of this section regarding takeoff flight path.
(3) Approach flight path.
(i) The procedure described in paragraph (f)(1) of this section for takeoff paths is also used for the approach paths, with the values of SPL( i )rrelating to the approach sound propagation paths shown in Figure H3 as follows:
SPL( i )r= SPL( i ) + C [α( i ) −α( i )o]AN + C α( i )o(AN − ANr) + 20 log (AN/ANr)
where the lines AN and ANrare the measured and reference approach sound propagation paths, respectively.
(ii) The remainder of the procedure is the same for the approach condition as that prescribed in the paragraph (f)(1)(ii) of this section regarding takeoff flight path.
(4) Sideline microphones.
(i) The procedure prescribed in paragraph (f)(1) of this section for takeoff paths is also used for the propagation to the sideline locations, with the values of SPL( i )rrelating as follows to the measured sideline sound propagation path shown in Figure H3 as follows:
SPL( i )r= SPL( i ) + C [α( i ) −α( i )o]SX + C α( i )o(SX − SXr) + 20 log (SX/SXr)
where S is the sideline measuring station and, based upon the flight condition, the helicopter positions, X and Xr, correspond to:
X = L, and Xr= Lrfor takeoff
X = M, and Xr= Mrfor flyover
X = N, and Xr= Nrfor approach
(ii) The remainder of the procedure is the same for the sideline paths as that prescribed in the paragraph (f)(1)(ii) of this section regarding takeoff flight paths.
	(31) Detailed data Correction Procedures – PNLT corrections (Reference RBAC 36, appendix H, section H36.205(f), as modified):
If the measured ambient atmospheric conditions of temperature and relative humidity differ from those prescribed as reference conditions under section (11) of this appendixrule, (77 degrees F and 70 percent, respectively), corrections to the EPNL values must be calculated from the measured data under paragraph (asection (26) of this sectionrule as follows:
[bookmark: _Ref222433049](1a) Takeoff flight path. For the takeoff flight path shown in Figure H18, the spectrum of PNLTM observed at station A for the aircraft at position L is decomposed into its individual SPL( i ) values.
(i). Step 1. A set of corrected values are then computed as follows:
SPL( i )r = SPL( i ) + C [α( i ) −α( i )o]AL + C α( Cα(i )o (AL − ALr) + 20 log (AL/ALr)
whereWhere SPL( i ) and SPL( i )rare)r are the measured and corrected sound pressure levels, respectively, in the i -th one-third octave band. The first correction term adjusts for the effect of change in atmospheric sound absorption where α( i ) and α( i )oare)o are the sound attenuation coefficients for the test and reference atmospheric conditions, respectively, for the i -th one-third octave band, and AL is the measured takeoff sound propagation path. The conversion factor constant, C , is 0.001 for English System of Units and is 0.01 for International System of Units. The second correction term adjusts for the effects of atmospheric attenuation due to the difference in the sound propagation path length where ALrisALr is the Reference takeoff sound propagation path. The third correction term, known as the “inverse square” law, adjusts for the effect of the difference in the sound propagation path lengthslength.
[bookmark: _Ref222433059](ii). Step 2. The corrected values of the SPL( i )rare)r are then converted to reference condition PNLT and a correction term calculated as follows:
Δ1 = PNLT − PNLTM
whichWhich represents the correction to be added algebraically to the EPNL calculated from the measured data.
(2b) Level flyover flight path.
(i). The procedure described in paragraph (f)(1subsection (31)(a) of this section for takeoff paths is also used for the level flyover paths, with the values of SPL( i )rrelating)r relating to the flyover sound propagation paths shown in Figure H29 as follows:
SPL( i )r = SPL( i ) + C [α( i ) −α( i )o]AM + C α( Cα(i )o (AM − AMr) + 20 log (AM/AMr)
where the lines AM and AMrareAMr are the measured and reference level flyover sound propagation paths, respectively.
(ii). The remainder of the procedure is the same for the flyover condition as that prescribed in the paragraph (f)(1)(31)(a)ii) of this section regarding takeoff flight path.
(3c) Approach flight path.
(i). The procedure described in paragraph (f)(1subsection (31)(a) of this section for takeoff paths is also used for the approach paths, with the values of SPL( i )rrelating)r relating to the approach sound propagation paths shown in Figure H310 as follows:
SPL( i )r = SPL( i ) + C [[α(i) −α( i ) −α( i )o]AN + C α( Cα(i )o (AN − ANr) + 20 log (AN/ANr)
where the lines AN and ANrareANr are the measured and reference approach sound propagation paths, respectively.
(ii). The remainder of the procedure is the same for the approach condition as that prescribed in the paragraph (f)(1)(iisubsection (31)(a) of this section regarding takeoff flight path.
(4d) Sideline microphones.
(i). The procedure prescribed in paragraph (f)(1subsection (31)(a) of this section for takeoff paths is also used for the propagation to the sideline locations, with the values of SPL( i )rrelating)r relating as follows to the measured sideline sound propagation path shown in Figure H310 as follows:
SPL( i )r = SPL( i ) + C [α( i ) −α( i )o]SX + C α( Cα(i )o (SX − SXr) + 20 log (SX/SXr)
 where S is the sideline measuring station and, based upon the flight condition, the helicopteraircraft positions, X and Xr, correspond to:
X = L, and Xr= Lrfor = Lr for takeoff
X = M, and Xr= Mrfor = Mr for flyover
X = N, and Xr= Nrfor = Nr for approach
(ii) The remainder of the procedure is the same for the sideline paths as that prescribed in the paragraph (f)(1)(31)(a)ii) of this section regarding takeoff flight paths.

	Section H36.205  Detailed data correction procedures.
(g) Duration corrections.
(1) If the measured takeoff and approach flight paths do not conform to those prescribed as the corrected and reference flight paths, respectively, under section A36.5(d)(2) it will be necessary to apply duration corrections to the EPNL values calculated from the measured data. Such corrections must be calculated as follows:
(i) Takeoff flight path. For the takeoff path shown in Figure H1, the correction term is calculated using the formula—
Δ2= −7.5 log (AL/ALr) + 10 log (V/Vr)
which represents the correction that must be added algebraically to the EPNL calculated from the measured data. The lengths AL and ALrare the measured and reference takeoff distances from the noise measuring station A to the measured and the reference takeoff paths, respectively. A negative sign indicates that, for the particular case of a duration correction, the EPNL calculated from the measured data must be reduced if the measured takeoff path is at greater altitude than the reference takeoff path.
(ii) Level flyover flight paths. For the level flyover flight path, the correction term is calculated using the formula—
Δ2= −7.5 log (AM/AMr) + 10 log (V/Vr)
where AM is the measured flyover distance from the noise measuring station A to the measured flyover path, and AMris the reference distance from station A to the reference flyover path.
(iii) Approach flight path. For the approach path shown in Figure H3, the correction term is calculated using the formula—
Δ2= −7.5 log (AN/ANr) + 10 log (V/Vr)
where AN is the measured approach distance from the noise measuring station A to the measured approach path, and ANris the reference distance from station A to the reference approach path.
(iv) Sideline microphones. For the sideline flight path, the correction term is calculated using the formula—
Δ2= −7.5 log (SX/SXr) + 10 log (V/Vr)
where S is the sideline measuring station and based upon the flight condition, the helicopter positions, X and Xr, correspond to:
X = L, and Xr= Lrfor takeoff
X = M, and Xr= Mrfor flyover
X = N, and Xr= Nrfor approach
(2) The adjustment procedure described in this section shall apply to the sideline microphones in the take-off, overflight, and approach cases. Although the noise emission is strongly dependent on the directivity pattern, variable from one helicopter type to another, the propagation angle Θ shall be the same for test and reference flight paths. The elevation angle ψ shall not be constrained but must be determined and reported. The certification authority shall specify the acceptable limitations on ψ. Corrections to data obtained when these limits are exceeded shall be applied using FAA approved procedures.
	[bookmark: _Ref222429807](32) Detailed data Correction Procedures – Duration corrections (Reference RBAC 36, appendix H, section H36.205(g), as modified):
[bookmark: _Ref222433188](1a) If the measured takeoff, level flyover, and approach flight paths do not conform to those prescribed as the corrected and reference flight paths, respectively, under section A36.5(d)(2) (6) of this rule it will be necessary to apply duration corrections to the EPNL values calculated from the measured data. Such corrections must be calculated as follows:
(i). Takeoff flight path. For the takeoff path shown in Figure H18, the correction term is calculated using the formula—
Δ2 = −7.5 log (AL/ALr) + 10 log (V/Vr)
which represents the correction that must be added algebraically to the EPNL calculated from the measured data. The lengths AL and ALrareALr are the measured and reference takeoff distances from the noise measuring station A to the measured and the reference takeoff paths, respectively. A negative sign indicates that, for the particular case of a duration correction, the EPNL calculated from the measured data must be reduced if the measured takeoff path is at greater altitude than the reference takeoff path.
(ii). Level flyover flight paths. For the level flyover flight path, the correction term is calculated using the formula—
Δ2 = −7.5 log (AM/AMr) + 10 log (V/Vr)
where AM is the measured flyover distance from the noise measuring station A to the measured flyover path, and AMrisAMr is the reference distance from station A to the reference flyover path.
(iii). Approach flight path. For the approach path shown in Figure H310, the correction term is calculated using the formula—
Δ2 = −7.5 log (AN/ANr) + 10 log (V/Vr)
where AN is the measured approach distance from the noise measuring station A to the measured approach path, and ANrisANr is the reference distance from station A to the reference approach path.
(iv). Sideline microphones. For the sideline flight path, the correction term is calculated using the formula—
Δ2 = −7.5 log (SX/SXr) + 10 log (V/Vr)
where S is the sideline measuring station and based upon the flight condition, the helicopteraircraft positions, X and Xr, correspond to:
X = L, and Xr= Lrfor = Lr for takeoff
X = M, and Xr= Mrfor = Mr for flyover
X = N, and Xr= Nrfor = Nr for approach
(2b) The adjustment procedure described in subsection (32)(a) of this section shall apply to the sideline microphones in the take-off, overflight, and approach cases. Although the noise emission is strongly dependent on the directivity pattern, variable from one helicopter typeaircraft to another, the propagation angle Θθ shall be the same for test and reference flight paths. The elevation angle ψ shall not be constrained but must be determined and reported. The certification authority shall specify the acceptable limitations on ψ. Corrections to data obtained when these limits are exceeded shall be applied using FAAANAC approved procedures.

	Section H36.301  Noise measurement, evaluation, and calculation.
Compliance with this part of this appendix must be shown with noise levels measured, evaluated, and calculated as prescribed under Parts B and C of this appendix.
	(33) Noise Measurement, evaluation, and calculation (Reference: RBAC 36, appendix H, section H36.301, as modified):
Compliance with this partsection (34) of this appendixrule must be shown with noise levels measured, evaluated, and calculated as prescribed under Parts B and C ofin this appendixrule.

	Section H36.305  Noise levels.
(a) Limits. For compliance with this appendix, the applicant must show by flight test that the calculated noise levels of the helicopter, at the measuring points described in section H36.305(a) of this appendix, do not exceed the following (with appropriate interpolation between weights):
(1) Stage 1 noise limits for acoustical changes for helicopters are as follows:
(i) For takeoff, flyover, and approach calculated noise levels, the noise levels of each Stage 1 helicopter that exceed the Stage 2 noise limits plus 2 EPNdB may not, after a change in type design, exceed the noise levels created prior to the change in type design.
(ii) For takeoff, flyover, and approach calculated noise levels, the noise levels of each Stage 1 helicopter that do not exceed the Stage 2 noise limits plus 2 EPNdB may not, after the change in type design, exceed the Stage 2 noise limits plus 2 EPNdB.
(2) Stage 2 noise limits are as follows:
(i) For takeoff calculated noise levels —109 EPNdB for maximum takeoff weights of 176,370 pounds (80,000 kg) or more, reduced by 3.01 EPNdB per halving of the weight down to 89 EPNdB, after which the limit is constant.
(ii) For flyover calculated noise levels —108 EPNdB for maximum weights of 176,370 pounds (80,000 kg) or more, reduced by 3.01 EPNdB per halving of the weight down to 88 EPNdB, after which the limit is constant.
(iii) For approach calculated noise levels —110 EPNdB for maximum weights of 176,370 pounds (80,000 kg) or more, reduced by 3.01 EPNdB per halving of the weight down to 90 EPNdB, after which the limit is constant.
(3) Stage 3 noise limits are as follows:
(i) For takeoff—For a helicopter having a maximum certificated takeoff weight of 176,370 pounds (80,000 kg) or more, the noise limit is 106 EPNdB, which decreases linearly with the logarithm of the helicopter weight (mass) at a rate of 3.0 EPNdB per halving of the weight (mass) down to 86 EPNdB, after which the limit is constant.
(ii) For flyover—For a helicopter having a maximum certificated takeoff weight of 176,370 pounds (80,000 kg) or more, the noise limit is 104 EPNdB, which decreases linearly with the logarithm of the helicopter weight (mass) at a rate of 3.0 EPNdB per halving of the weight (mass) down to 84 EPNdB, after which the limit is constant.
(iii) For approach—For a helicopter having a maximum certificated takeoff weight of 176,370 pounds (80,000 kg) or more, the noise limit is 109 EPNdB, which decreases linearly with the logarithm of the helicopter weight (mass) at a rate of 3.0 EPNdB per halving of the weight (mass) down to 89 EPNdB, after which the limit is constant.
(b) Tradeoffs. Except to the extent limited under §36.11(b) of this part, the noise limits prescribed in paragraph (a) of this section may be exceeded by one or two of the takeoff, flyover, or approach calculated noise levels determined under section H36.203 of this appendix if
(1) The sum of the exceedances is not greater than 4 EPNdB;
(2) No exceedance is greater than 3 EPNdB; and
(3) The exceedances are completely offset by reduction in the other required calculated noise levels.
	Refer to the comparison to RBAC 36, Appendix K, section K4.
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	Appendix J to Part 36—Alternative Noise Certification Procedure for Helicopters Under Subpart H Having a Maximum Certificated Takeoff Weight of Not More Than 7,000 Pounds
	Appendix J to Part 36—Alternative Noise Certification Procedure for Helicopters Under Subpart H Having a Maximum Certificated Takeoff Weight of Not More Than 7,000 Pounds

	Appendix K to RBAC 36 - Noise Requirements for Tiltrotors Under Subpart K
	Appendix K to RBAC 36 - Noise Requirements for Tiltrotors Under Subpart K

	Section K1 General
This appendix prescribes noise limits and procedures for measuring noise and adjusting the data to standard conditions for tiltrotors as specified in Sec. 36.1 of this RBAC.
	Section K1 General
This appendix prescribes noise limits and procedures for measuring noise and adjusting the data to standard conditions for tiltrotors as specified in Sec. 36.1 of this RBAC.

	Section K2 Noise Evaluation Measure
The noise evaluation measure is the effective perceived noise level in EPNdB, to be calculated in accordance with section A36.4 of Appendix A to this RBAC, except corrections for spectral irregularities must be determined using the 50 Hz sound pressure level found in section H36.201 of Appendix H to this RBAC.
	Section K2 Noise Evaluation Measure
The noise evaluation measure is the effective perceived noise level in EPNdB, to be calculated in accordance with section A36.4 of Appendix A to this RBAC, except corrections for spectral irregularities must be determined using the 50 Hz sound pressure level found in section H36.201 of Appendix H to this RBAC.

	Section K3 Noise Measurement Reference Points
The following noise reference points must be used when demonstrating tiltrotor compliance with section K6 (Noise Certification Reference Procedures) and section K7 (Test Procedures) of this appendix:
(a) Takeoff reference noise measurement points--As shown in Figure K1 below:
(1) The centerline noise measurement flight path reference point, designated A, is located on the ground vertically below the reference takeoff flight path. The measurement point is located 1,640 feet (500 m) in the horizontal direction of flight from the point Cr where transition to climbing flight is initiated, as described in section K6.2 of this appendix;
(2) Two sideline noise measurement points, designated as S(starboard) and S(port), are located on the ground perpendicular to and symmetrically stationed at 492 feet (150 m) on each side of the takeoff reference flight path. The measurement points bisect the centerline flight path reference point A.
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(b) Flyover reference noise measurement points--As shown in Figure K2 below:
(1) The centerline noise measurement flight path reference point, designated A, is located on the ground 492 feet (150 m) vertically below the reference flyover flight path. The measurement point is defined by the flyover reference procedure in section K6.3 of this appendix;
(2) Two sideline noise measurement points, designated as S(sideline), are located on the ground perpendicular to and symmetrically stationed at 492 feet (150 m) on each side of the flyover reference flight path. The measurement points bisect the centerline flight path reference point A.
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(c) Approach reference noise measurement points--As shown in Figure K3 below:
(1) The centerline noise measurement flight path reference point, designated A, is located on the ground 394 feet (120 m) vertically below the reference approach flight path. The measurement point is defined by the approach reference procedure in section K6.4 of this appendix. On level ground, the measurement point corresponds to a position 3,740 feet (1,140 m) from the intersection of the 6.0 degree approach path with the ground plane;
(2) Two sideline noise measurement points, designated as S(starboard) and S(port), are located on the ground perpendicular to and symmetrically stationed at 492 feet (150 m) on each side of the approach reference flight path. The measurement points bisect the centerline flight path reference point A.
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	Section K3 Noise Measurement Reference Points
The following noise reference points must be used when demonstrating tiltrotor compliance with section K6 (Noise Certification Reference Procedures) and section K7 (Test Procedures) of this appendix:
(a) Takeoff reference noise measurement points--As shown in Figure K1 below:
(1) The centerline noise measurement flight path reference point, designated A, is located on the ground vertically below the reference takeoff flight path. The measurement point is located 1,640 feet (500 m) in the horizontal direction of flight from the point Cr where transition to climbing flight is initiated, as described in section K6.2 of this appendix;
(2) Two sideline noise measurement points, designated as S(starboard) and S(port), are located on the ground perpendicular to and symmetrically stationed at 492 feet (150 m) on each side of the takeoff reference flight path. The measurement points bisect the centerline flight path reference point A.
[image: ]
(b) Flyover reference noise measurement points--As shown in Figure K2 below:
(1) The centerline noise measurement flight path reference point, designated A, is located on the ground 492 feet (150 m) vertically below the reference flyover flight path. The measurement point is defined by the flyover reference procedure in section K6.3 of this appendix;
(2) Two sideline noise measurement points, designated as S(sideline), are located on the ground perpendicular to and symmetrically stationed at 492 feet (150 m) on each side of the flyover reference flight path. The measurement points bisect the centerline flight path reference point A.
[image: ]
(c) Approach reference noise measurement points--As shown in Figure K3 below:
(1) The centerline noise measurement flight path reference point, designated A, is located on the ground 394 feet (120 m) vertically below the reference approach flight path. The measurement point is defined by the approach reference procedure in section K6.4 of this appendix. On level ground, the measurement point corresponds to a position 3,740 feet (1,140 m) from the intersection of the 6.0 degree approach path with the ground plane;
(2) Two sideline noise measurement points, designated as S(starboard) and S(port), are located on the ground perpendicular to and symmetrically stationed at 492 feet (150 m) on each side of the approach reference flight path. The measurement points bisect the centerline flight path reference point A.
[image: ]

	Section K4 Noise Limits
For a tiltrotor, the maximum noise levels, as determined in accordance with the noise evaluation in EPNdB and calculation method described in section H36.201 of Appendix H of this RBAC, must not exceed the noise limits as follows:
(a) At the takeoff flight path reference point: For a tiltrotor having a maximum certificated takeoff weight (mass) of 176,370 pounds (80,000 kg) or more, in VTOL/Conversion mode, 109 EPNdB, decreasing linearly with the logarithm of the tiltrotor weight (mass) at a rate of 3.0 EPNdB per halving of weight (mass) down to 89 EPNdB, after which the limit is constant. Figure K4 illustrates the takeoff noise limit as a solid line.
(b) At the Flyover path reference point: For a tiltrotor having a maximum certificated takeoff weight (mass) of 176,370 pounds (80,000 kg) or more, in VTOL/Conversion mode, 108 EPNdB, decreasing linearly with the logarithm of the tiltrotor weight (mass) at a rate of 3.0 EPNdB per halving of weight (mass) down to 88 EPNdB, after which the limit is constant. Figure K4 illustrates the flyover noise limit as a dashed line.
(c) At the approach flight path reference point: For a tiltrotor having a maximum certificated takeoff weight (mass) of 176,370 pounds (80,000 kg) or more, in VTOL/Conversion mode, 110 EPNdB, decreasing linearly with the logarithm of the tiltrotors weight (mass) at a rate of 3.0 EPNdB per halving of weight (mass) down to 90 EPNdB, after which the limit is constant. Figure K4 illustrates the approach noise limit as a dash-dot line.
[image: ]
	[bookmark: _Ref222429899](34) Noise Level Limit - Compliance (Reference RBAC 36, appendix K, section K4, as modified):
For a tiltrotor, the For the compliance with this rule, the subject aircraft’s maximum noise levels, as determined in accordance with the noise evaluation in EPNdB and calculation method described in section H36.201 of Appendix Hsections (5) through (32) of this RBACrule, must not exceed the following noise limits as follows:, unless the exceedance complies with the tradeoffs in section (35) of this rule.
(a) At the takeoff flight path reference point: For a tiltrotoraircraft having a maximum certificated takeoff weight (mass) of 176,370 pounds (80,000 kg) or more, in VTOL/Conversion mode, 109 EPNdB, decreasing linearly with the logarithm of the tiltrotoraircraft’s weight (mass) at a rate of 3.0 EPNdB per halving of weight (mass) down to 89 EPNdB, after which the limit is constant. Figure K411 illustrates the takeoff noise limit as a solid line.
(b) At the Flyover path reference point: For a tiltrotoraircraft having a maximum certificated takeoff weight (mass) of 176,370 pounds (80,000 kg) or more, in VTOL/Conversion mode, 108 EPNdB, decreasing linearly with the logarithm of the tiltrotoraircraft’s weight (mass) at a rate of 3.0 EPNdB per halving of weight (mass) down to 88 EPNdB, after which the limit is constant. Figure K411 illustrates the flyover noise limit as a dashed line.
(c) At the approach flight path reference point: For a tiltrotoraircraft having a maximum certificated takeoff weight (mass) of 176,370 pounds (80,000 kg) or more, in VTOL/Conversion mode, 110 EPNdB, decreasing linearly with the logarithm of the tiltrotorsaircraft’s weight (mass) at a rate of 3.0 EPNdB per halving of weight (mass) down to 90 EPNdB, after which the limit is constant. Figure K411 illustrates the approach noise limit as a dash-dot line.
[image: ] 
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Figure 11

	Section K5 Trade-Offs
If the noise evaluation measurement exceeds the noise limits described in K4 of this appendix at one or two measurement points:
(a) The sum of excesses must not be greater than 4 EPNdB;
(b) The excess at any single point must not be greater than 3 EPNdB; and
(c) Any excess must be offset by the remaining noise margin at the other point or points.
	[bookmark: _Ref222429912](35) Noise Level Trade-Offs (Reference RBAC 36, appendix K, section K5, as modified):
If the noise evaluation measurement exceeds the noise limits described in K4section (34) of this appendixrule at one or two measurement points:
(a) The sum of excesses must not be greater than 4 EPNdB;
(b) The excess at any single point must not be greater than 3 EPNdB; and
(c) Any excess must be offset by the remaining noise margin at the other point or points.

	
	(37) Test Plan Preparation and Approval: Prior to conducting any testing and data collection required by this rule, the applicant must prepare a test plan and obtain approval of it from the ANAC.

	
	(38) Test Witnessing: The ANAC must witness the test and data collection required by this rule for the results to be valid for certification.

	
	(39) Test Report Preparation and Approval: The applicant must prepare a report that includes all of the findings and data required under this rule. The report must be approved by the ANAC as a part of the aircraft certification record.
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