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23.00 Requisitos da adogédo
(a) Geral

Para concessao de certificados de tipo para avides categoria normal, utilidade, acrobética e trans-
porte regional, serd adotado integralmente, na lingua inglesa, o regulamento Title 14 Code of
Federal Regulations Part 23, Emenda 23-63, efetiva em21 de margo de 2017, da autoridade de
aviacdo civil, Federal Aviation Administration — FAA, do Department of Transportation
dos Estados Unidos da América, o qual e republicado no Apéndice A-I deste RBAC a partir do
contido no sitio de publicacdo do regulamento adotado em pauta: https://www.ecfr. gov.

(b) Divergéncia editorial

Qualquer divergéncia editorial contida no Apéndice A-I decorrente da republicacédo ali contida e
o texto oficial da FAA devera prevalecer, mediante anuéncia da ANAC, o texto oficial da FAA.

(c) Republicacéo

Sempre que houver emenda no regulamento 14 Code of Federal Regulations Part 23, a ANAC
republicara o texto do regulamento adotado na forma do Apéndice A-I, por meio de emendas a
este RBAC.

(d) Emenda deste RBAC

Especificamente para este RBAC a indicacdo de sua emenda também é atraves da adocdo da

emenda do regulamento adotado e republicado no Apéndice A-I deste RBAC, portanto seguindo
a indicacdo da emenda do regulamento adotado e indicado no paragrafo (a) desta secéo.
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_ APENDICE A-1 DO RBAC 23
REPUBLICACAO DO 14 CFR PART 23, EMENDA 23-63, ADOTADO PELO RBAC 23

Title 14: Aeronautics and Space

PART 23—AIRWORTHINESS STANDARDS: NORMAL, UTILITY, ACROBATIC, AND
COMMUTER CATEGORY AIRPLANES

Special Federal Aviation Regulation No. 23
Subpart A—General

§23.1 Applicability.
8 23.2 Special retroactive requirements.
§ 23.3 Airplane categories.

Subpart B—Flight

General

§ 23.21 Proof of compliance.

§ 23.23 Load distribution limits.

§ 23.25 Weight limits.

8 23.29 Empty weight and corresponding center of gravity.
§ 23.31 Removable ballast.

§ 23.33 Propeller speed and pitch limits.

Performance

§ 23.45 General.

8 23.49 Stalling speed.

§ 23.51 Takeoff speeds.

8 23.53 Takeoff performance.

8 23.55 Accelerate-stop distance.

8 23.57 Takeoff path.

8 23.59 Takeoff distance and takeoff run.
§ 23.61 Takeoff flight path.

§ 23.63 Climb: General.

8 23.65 Climb: All engines operating.

8 23.66 Takeoff climb: One-engine inoperative.
8 23.67 Climb: One engine inoperative.

§ 23.69 Enroute climb/descent.

8 23.71 Glide: Single-engine airplanes.

8 23.73 Reference landing approach speed.
8 23.75 Landing distance.

§ 23.77 Balked landing.

Flight Characteristics
§23.141 General.
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Controllability and Maneuverability

§23.143
§23.145
§ 23.147
§23.149
§23.151
§ 23.153
§ 23.155
§ 23.157

Trim
§23.161

Stability
§23.171
§23.173
§23.175
§23.177
§23.181

Stalls

§23.201
§ 23.203
§23.207

Spinning
§23.221

General.

Longitudinal control.

Directional and lateral control.
Minimum control speed.

Acrobatic maneuvers.

Control during landings.

Elevator control force in maneuvers.
Rate of roll.

Trim.

General.
Static longitudinal stability.

Demonstration of static longitudinal stability.

Static directional and lateral stability.
Dynamic stability.

Wings level stall.
Turning flight and accelerated turning stalls.
Stall warning.

Spinning.

Ground and Water Handling Characteristics

§23.231
§ 23.233
§23.235
§ 23.237
§23.239

Longitudinal stability and control.
Directional stability and control.
Operation on unpaved surfaces.
Operation on water.

Spray characteristics.

Miscellaneous Flight Requirements

§23.251
§ 23.253
§ 23.255

General

§23.301
§23.302
§23.303
§23.305
§23.307

Vibration and buffeting.
High speed characteristics.
Out of trim characteristics.

Subpart C—Structure

Loads.

Canard or tandem wing configurations.
Factor of safety.

Strength and deformation.

Proof of structure.
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Flight Loads

§ 23.321 General.

8§ 23.331 Symmetrical flight conditions.
§ 23.333 Flight envelope.

§ 23.335 Design airspeeds.

8§ 23.337 Limit maneuvering load factors.
§23.341 Gust loads factors.

§ 23.343 Design fuel loads.

§ 23.345 High lift devices.

8 23.347 Unsymmetrical flight conditions.
§ 23.349 Rolling conditions.

§ 23.351 Yawing conditions.

§ 23.361 Engine torque.

8 23.363 Side load on engine mount.

8 23.365 Pressurized cabin loads.

8 23.367 Unsymmetrical loads due to engine failure.

§ 23.369 Rear lift truss.
8 23.371 Gyroscopic and aerodynamic loads.
§ 23.373 Speed control devices.

Control Surface and System Loads

8 23.391 Control surface loads.

§ 23.393 Loads parallel to hinge line.

§ 23.395 Control system loads.

§ 23.397 Limit control forces and torques.
§ 23.399 Dual control system.

8 23.405 Secondary control system.

§ 23.407 Trim tab effects.

§23.409 Tabs.

8 23.415 Ground gust conditions.

Horizontal Stabilizing and Balancing Surfaces
§ 23.421 Balancing loads.

8 23.423 Maneuvering loads.

§ 23.425 Gust loads.

8 23.427 Unsymmetrical loads.

Vertical Surfaces

§ 23.441 Maneuvering loads.

8 23.443 Gust loads.

§ 23.445 Outboard fins or winglets.

Ailerons and Special Devices
8 23.455 Ailerons.
§ 23.459 Special devices.

Ground Loads
§23.471 General.

8 23.473 Ground load conditions and assumptions.

8 23.477 Landing gear arrangement.
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§23.479
§23.481
§ 23.483
§23.485
§ 23.493
§ 23.497
§ 23.499
§ 23.505
§ 23.507
§ 23.509
§ 23,511

Level landing conditions.

Tail down landing conditions.

One-wheel landing conditions.

Side load conditions.

Braked roll conditions.

Supplementary conditions for tail wheels.
Supplementary conditions for nose wheels.
Supplementary conditions for skiplanes.
Jacking loads.

Towing loads.

Ground load; unsymmetrical loads on multiple-wheel units.

Water Loads

§23.521
§ 23.523
§ 23.525
§ 23.527
§ 23.529
§23.531
§23.533
§ 23.535
§ 23.537

Water load conditions.

Design weights and center of gravity positions.
Application of loads.

Hull and main float load factors.

Hull and main float landing conditions.

Hull and main float takeoff condition.

Hull and main float bottom pressures.
Auxiliary float loads.

Seawing loads.

Emergency Landing Conditions

§ 23.561
§ 23.562

General.
Emergency landing dynamic conditions.

Fatigue Evaluation

§23.571
§ 23.572
§ 23.573
§23.574
§ 23.575

§ 23.601
§ 23.603
§ 23.605
§ 23.607
§ 23.609
§23.611
§ 23.613
§23.619
§ 23.621
§ 23.623
§ 23.625
§ 23.627
§ 23.629

Wings

Metallic pressurized cabin structures.
Metallic wing, empennage, and associated structures.
Damage tolerance and fatigue evaluation of structure.

Metallic damage tolerance and fatigue evaluation of commuter category airplanes.

Inspections and other procedures.
Subpart D—Design and Construction

General.

Materials and workmanship.
Fabrication methods.
Fasteners.

Protection of structure.
Accessibility provisions.
Material strength properties and design values.
Special factors.

Casting factors.

Bearing factors.

Fitting factors.

Fatigue strength.

Flutter.
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§ 23.641

Proof of strength.

Control Surfaces

§ 23.651
§ 23.655
§ 23.657
§ 23.659

Proof of strength.
Installation.
Hinges.

Mass balance.

Control Systems

§23.671
§ 23.672
§23.673
§ 23.675
§23.677
§ 23.679
§ 23.681
§ 23.683
8§ 23.685
§ 23.687
§ 23.689
§ 23.691
§23.693
§ 23.697
§ 23.699
§23.701
§23.703

General.

Stability augmentation and automatic and power-operated systems.

Primary flight controls.
Stops.

Trim systems.

Control system locks.

Limit load static tests.
Operation tests.

Control system details.
Spring devices.

Cable systems.

Acrtificial stall barrier system.
Joints.

Wing flap controls.

Wing flap position indicator.
Flap interconnection.
Takeoff warning system.

Landing Gear

§23.721
§23.723
§23.725
§23.726
§ 23.727
§23.729
§23.731
§23.733
§23.735
§ 23.737
§ 23.745

General.

Shock absorption tests.

Limit drop tests.

Ground load dynamic tests.

Reserve energy absorption drop test.

Landing gear extension and retraction system.

Wheels.

Tires.

Brakes.

Skis.

Nose/tail wheel steering.

Floats and Hulls

§23.751
§ 23.753
§ 23.755
§ 23.757

Main float buoyancy.
Main float design.
Hulls.

Auxiliary floats.

Personnel and Cargo Accommodations

§23.771
§23.773
§ 23.775

Pilot compartment.
Pilot compartment view.
Windshields and windows.
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8 23.777 Cockpit controls.

8 23.779 Motion and effect of cockpit controls.
8§ 23.781 Cockpit control knob shape.

§ 23.783 Doors.

8 23.785 Seats, berths, litters, safety belts, and shoulder harnesses.
8 23.787 Baggage and cargo compartments.

8 23.791 Passenger information signs.

8 23.803 Emergency evacuation.

8 23.805 Flightcrew emergency exits.

§ 23.807 Emergency exits.

§ 23.811 Emergency exit marking.

§ 23.812 Emergency lighting.

§ 23.813 Emergency exit access.

§ 23.815 Width of aisle.

§23.831 Ventilation.

Pressurization
§ 23.841 Pressurized cabins.
§ 23.843 Pressurization tests.

Fire Protection

§ 23.851 Fire extinguishers.

8 23.853 Passenger and crew compartment interiors.

8 23.855 Cargo and baggage compartment fire protection.
8 23.856 Thermal/acoustic insulation materials.

8 23.859 Combustion heater fire protection.

8 23.863 Flammable fluid fire protection.

8 23.865 Fire protection of flight controls, engine mounts, and other flight structure.

Electrical Bonding and Lightning Protection
8 23.867 Electrical bonding and protection against lightning and static electricity.

Miscellaneous
8 23.871 Leveling means.

Subpart E—Powerplant

General

§23.901 Installation.

8 23.903 Engines.

8 23.904 Automatic power reserve system.

8 23.905 Propellers.

8 23.907 Propeller vibration and fatigue.

8 23.909 Turbocharger systems.

8 23.925 Propeller clearance.

8 23.929 Engine installation ice protection.

8 23.933 Reversing systems.

8 23.934 Turbojet and turbofan engine thrust reverser systems tests.
8 23.937 Turbopropeller-drag limiting systems.
8 23.939 Powerplant operating characteristics.
8 23.943 Negative acceleration.
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Fuel System

§23.951
§ 23.953
§ 23.954
§ 23.955
§ 23.957
§ 23.959
§23.961
§ 23.963
§ 23.965
§ 23.967
§ 23.969
§23.971
§23.973
§23.975
§23.977
§23.979

General.

Fuel system independence.

Fuel system lightning protection.
Fuel flow.

Flow between interconnected tanks.
Unusable fuel supply.

Fuel system hot weather operation.
Fuel tanks: General.

Fuel tank tests.

Fuel tank installation.

Fuel tank expansion space.

Fuel tank sump.

Fuel tank filler connection.

Fuel tank vents and carburetor vapor vents.

Fuel tank outlet.
Pressure fueling systems.

Fuel System Components

§23.991
§23.993
§23.994
§23.995
§ 23.997
§23.999
§23.1001

Fuel pumps.
Fuel system lines and fittings.
Fuel system components.
Fuel valves and controls.
Fuel strainer or filter.
Fuel system drains.

Fuel jettisoning system.

Oil System

§23.1011
§ 23.1013
§ 23.1015
§ 23.1017
§23.1019
§23.1021
§ 23.1023
§ 23.1027

Cooling

§23.1041
§ 23.1043
§ 23.1045
§ 23.1047

General.

Oil tanks.

Oil tank tests.

Oil lines and fittings.

Oil strainer or filter.

Oil system drains.

Oil radiators.

Propeller feathering system.

General.
Cooling tests.

Cooling test procedures for turbine engine powered airplanes.
Cooling test procedures for reciprocating engine powered airplanes.

Liquid Cooling

§ 23.1061
§ 23.1063

Installation.
Coolant tank tests.

Induction System

§23.1091
§ 23.1093

Air induction system.
Induction system icing protection.
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§ 23.1095
§ 23.1097
§ 23.1099
§23.1101
§ 23.1103
§23.1105
§ 23.1107
§23.1109
§23.1111

Carburetor deicing fluid flow rate.
Carburetor deicing fluid system capacity.
Carburetor deicing fluid system detail design.
Induction air preheater design.

Induction system ducts.

Induction system screens.

Induction system filters.

Turbocharger bleed air system.

Turbine engine bleed air system.

Exhaust System

§23.1121
§23.1123
§23.1125

General.
Exhaust system.
Exhaust heat exchangers.

Powerplant Controls and Accessories

§23.1141
§23.1142
§23.1143
§23.1145
§ 23.1147
§23.1149
§ 23.1153
§23.1155
§ 23.1157
§23.1163
§ 23.1165

Powerplant controls: General.
Auxiliary power unit controls.
Engine controls.

Ignition switches.

Mixture controls.

Propeller speed and pitch controls.
Propeller feathering controls.

Turbine engine reverse thrust and propeller pitch settings below the flight regime.

Carburetor air temperature controls.
Powerplant accessories.
Engine ignition systems.

Powerplant Fire Protection

§23.1181
§23.1182
§23.1183
§23.1189
§23.1191
§23.1192
§23.1193
§ 23.1195
§ 23.1197
§23.1199
§23.1201
§ 23.1203

General

§23.1301
§23.1303
§23.1305
§23.1306
§23.1307
§23.1308

Designated fire zones; regions included.
Nacelle areas behind firewalls.

Lines, fittings, and components.
Shutoff means.

Firewalls.

Engine accessory compartment diaphragm.
Cowling and nacelle.

Fire extinguishing systems.

Fire extinguishing agents.
Extinguishing agent containers.

Fire extinguishing systems materials.
Fire detector system.

Subpart F—Equipment

Function and installation.
Flight and navigation instruments.
Powerplant instruments.

Electrical and electronic system lightning protection.

Miscellaneous equipment.
High-intensity Radiated Fields (HIRF) Protection.
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§ 23.1309
§23.1310

Equipment, systems, and installations.
Power source capacity and distribution.

Instruments: Installation

§23.1311
§23.1321
§ 23.1322
§23.1323
§ 23.1325
§ 23.1326
§ 23.1327
§23.1329
§23.1331
§23.1335
§ 23.1337

Electronic display instrument systems.
Arrangement and visibility.

Warning, caution, and advisory lights.
Airspeed indicating system.

Static pressure system.

Pitot heat indication systems.
Magnetic direction indicator.
Automatic pilot system.

Instruments using a power source.
Flight director systems.

Powerplant instruments installation.

Electrical Systems and Equipment

§23.1351
§ 23.1353
§ 23.1357
§ 23.1359
§23.1361
§ 23.1365
8§ 23.1367

Lights

§23.1381
§23.1383
8 23.1385
§23.1387
§23.1389
§23.1391
§23.1393
§23.1395
8 23.1397
§23.1399
8 23.1401

General.

Storage battery design and installation.
Circuit protective devices.

Electrical system fire protection.
Master switch arrangement.

Electric cables and equipment.
Switches.

Instrument lights.

Taxi and landing lights.

Position light system installation.
Position light system dihedral angles.
Position light distribution and intensities.

Minimum intensities in the horizontal plane of position lights.

Minimum intensities in any vertical plane of position lights.
Maximum intensities in overlapping beams of position lights.
Color specifications.

Riding light.

Anticollision light system.

Safety Equipment

§23.1411
§ 23.1415
§ 23.1416
§ 23.1419

General.

Ditching equipment.
Pneumatic de-icer boot system.
Ice protection.

Miscellaneous Equipment

§23.1431
§ 23.1435
§ 23.1437
§ 23.1438
§23.1441

Electronic equipment.

Hydraulic systems.

Accessories for multiengine airplanes.
Pressurization and pneumatic systems.
Oxygen equipment and supply.
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§ 23.1443
§ 23.1445
§ 23.1447
§ 23.1449
§ 23.1450
§23.1451
§ 23.1453
§ 23.1457
§ 23.1459
§ 23.1461

§ 23.1501
§ 23.1505
§ 23.1507
§23.1511
§ 23.1513
§ 23.1519
§23.1521
§ 23.1522
§ 23.1523
§ 23.1524
§ 23.1525
§ 23.1527
§ 23.1529

Minimum mass flow of supplemental oxygen.
Oxygen distribution system.

Equipment standards for oxygen dispensing units.
Means for determining use of oxygen.

Chemical oxygen generators.

Fire protection for oxygen equipment.

Protection of oxygen equipment from rupture.
Cockpit voice recorders.

Flight data recorders.

Equipment containing high energy rotors.

Subpart G—Operating Limitations and Information

General.

Airspeed limitations.

Operating maneuvering speed.

Flap extended speed.

Minimum control speed.

Weight and center of gravity.

Powerplant limitations.

Auxiliary power unit limitations.
Minimum flight crew.

Maximum passenger seating configuration.
Kinds of operation.

Maximum operating altitude.

Instructions for Continued Airworthiness.

Markings And Placards

§ 23.1541
§ 23.1543
§ 23.1545
§ 23.1547
§ 23.1549
§ 23.1551
§ 23.1553
§ 23.1555
§ 23.1557
§ 23.1559
§ 23.1561
§ 23.1563
§ 23.1567

General.

Instrument markings: General.
Airspeed indicator.

Magnetic direction indicator.
Powerplant and auxiliary power unit instruments.
Oil quantity indicator.

Fuel quantity indicator.

Control markings.

Miscellaneous markings and placards.
Operating limitations placard.

Safety equipment.

Airspeed placards.

Flight maneuver placard.

Airplane Flight Manual and Approved Manual Material

§23.1581
§ 23.1583
§ 23.1585
§ 23.1587
§ 23.1589

General.

Operating limitations.
Operating procedures.
Performance information.
Loading information.

Appendix A to Part 23—Simplified Design Load Criteria
Appendix B to Part 23 [Reserved]
Appendix C to Part 23—Basic Landing Conditions

Origem: SAR

12/366



Data da emissao: 24 de abril de 2018 RBAC n° 23
Emenda n° 63

Appendix D to Part 23—Wheel Spin-Up and Spring-Back Loads

Appendix E to Part 23 [Reserved]

Appendix F to Part 23—Test Procedure

Appendix G to Part 23—Instructions for Continued Airworthiness

Appendix H to Part 23—Installation of An Automatic Power Reserve (APR) System
Appendix | to Part 23—Seaplane Loads

Appendix J to Part 23—HIRF Environments and Equipment HIRF Test Levels

Authority: 49 U.S.C. 106(g), 40113, 4470144702, 44704,

Source: Docket No. 4080, 29 FR 17955, Dec. 18. 1964; 30 FR 258, Jan. 9, 1965, unless otherwise
noted.

Special Federal Aviation Regulation No. 23

1. Applicability. An applicant is entitled to a type certificate in the normal category for a
reciprocating or turbopropeller multiengine powered small airplane that is to be certificated to carry
more than 10 occupants and that is intended for use in operations under Part 135 of the Federal
Aviation Regulations if he shows compliance with the applicable requirements of Part 23 of the
Federal Aviation Regulations, as supplemented or modified by the additional airworthiness
requirements of this regulation.

2. References. Unless otherwise provided, all references in this regulation to specific sections of
Part 23 of the Federal Aviation Regulations are those sections of Part 23 in effect on March 30,
1967.

Flight Requirements

3. General. Compliance must be shown with the applicable requirements of Subpart B of Part 23 of
the Federal Aviation Regulations in effect on March 30, 1967, as supplemented or modified in
sections 4 through 10 of this regulation.

Performance

4. General. (a) Unless otherwise prescribed in this regulation, compliance with each applicable
performance requirement in sections 4 through 7 of this regulation must be shown for ambient
atmospheric conditions and still air.

(b) The performance must correspond to the propulsive thrust available under the particular ambient
atmospheric conditions and the particular flight condition. The available propulsive thrust must
correspond to engine power or thrust, not exceeding the approved power or thrust less—

(1) Installation losses; and

(2) The power or equivalent thrust absorbed by the accessories and services appropriate to the
particular ambient atmospheric conditions and the particular flight condition.

(c) Unless otherwise prescribed in this regulation, the applicant must select the take-off, en route,
and landing configurations for the airplane.
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(d) The airplane configuration may vary with weight, altitude, and temperature, to the extent they
are compatible with the operating procedures required by paragraph (e) of this section.

(e) Unless otherwise prescribed in this regulation, in determining the critical engine inoperative
takeoff performance, the accelerate-stop distance, takeoff distance, changes in the airplane’'s
configuration, speed, power, and thrust, must be made in accordance with procedures established by
the applicant for operation in service.

(f) Procedures for the execution of balked landings must be established by the applicant and
included in the Airplane Flight Manual.

(9) The procedures established under paragraphs (e) and (f) of this section must—
(1) Be able to be consistently executed in service by a crew of average skill;
(2) Use methods or devices that are safe and reliable; and

(3) Include allowance for any time delays, in the execution of the procedures, that may reasonably
be expected in service.

5. Takeoff —(a) General. The takeoff speeds described in paragraph (b), the accelerate-stop
distance described in paragraph (c), and the takeoff distance described in paragraph (d), must be
determined for—

(1) Each weight, altitude, and ambient temperature within the operational limits selected by the
applicant;

(2) The selected configuration for takeoff;

(3) The center of gravity in the most unfavorable position;

(4) The operating engine within approved operating limitation; and

(5) Takeoff data based on smooth, dry, hard-surface runway.

(b) Takeoff speeds. (1) The decision speed V1 is the calibrated airspeed on the ground at which, as a
result of engine failure or other reasons, the pilot is assumed to have made a decision to continue or
discontinue the takeoff. The speed V1 must be selected by the applicant but may not be less than—
(i) 1.10 Vsy;

(i) 1.10 V mc;

(iii) A speed that permits acceleration to V1 and stop in accordance with paragraph (c) allowing
credit for an overrun distance equal to that required to stop the airplane from a ground speed of 35

knots utilizing maximum braking; or

(iv) A speed at which the airplane can be rotated for takeoff and shown to be adequate to safely
continue the takeoff, using normal piloting skill, when the critical engine is suddenly made
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inoperative.

(2) Other essential takeoff speeds necessary for safe operation of the airplane must be determined
and shown in the Airplane Flight Manual.

(c) Accelerate-stop distance. (1) The accelerate-stop distance is the sum of the distances necessary
to—

(i) Accelerate the airplane from a standing start to V1; and

(i) Decelerate the airplane from V1 to a speed not greater than 35 knots, assuming that in the case
of engine failure, failure of the critical engine is recognized by the pilot at the speed V1. The landing
gear must remain in the extended position and maximum braking may be utilized during
deceleration.

(2) Means other than wheel brakes may be used to determine the accelerate-stop distance if that
means is available with the critical engine inoperative and—

(1) Is safe and reliable;
(ii) Is used so that consistent results can be expected under normal operating conditions; and
(iii) Is such that exceptional skill is not required to control the airplane.

(d) All engines operating takeoff distance. The all engine operating takeoff distance is the
horizontal distance required to takeoff and climb to a height of 50 feet above the takeoff surface
according to procedures in FAR 23.51(a).

(e) One-engine-inoperative takeoff. The maximum weight must be determined for each altitude and
temperature within the operational limits established for the airplane, at which the airplane has
takeoff capability after failure of the critical engine at or above V 1 determined in accordance with
paragraph (b) of this section. This capability may be established—

(1) By demonstrating a measurably positive rate of climb with the airplane in the takeoff
configuration, landing gear extended; or

(2) By demonstrating the capability of maintaining flight after engine failure utilizing procedures
prescribed by the applicant.

6. Climb —(a) Landing climb: All-engines-operating. The maximum weight must be determined
with the airplane in the landing configuration, for each altitude, and ambient temperature within the
operational limits established for the airplane and with the most unfavorable center of gravity and
out-of-ground effect in free air, at which the steady gradient of climb will not be less than 3.3
percent, with:

(1) The engines at the power that is available 8 seconds after initiation of movement of the power or
thrust controls from the mimimum flight idle to the takeoff position.

(2) A climb speed not greater than the approach speed established under section 7 of this regulation
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and not less than the greater of 1.05 mc or 1.10Vs:.

(b) En route climb, one-engine-inoperative. (1) the maximum weight must be determined with the
airplane in the en route configuration, the critical engine inoperative, the remaining engine at not
more than maximum continuous power or thrust, and the most unfavorable center of gravity, at
which the gradient at climb will be not less than—

(1) 1.2 percent (or a gradient equivalent to 0.20 Vso2, if greater) at 5,000 feet and an ambient
temperature of 41 °F. or

(ii) 0.6 percent (or a gradient equivalent to 0.01 Vso2, if greater) at 5,000 feet and ambient
temperature of 81 °F.

(2) The minimum climb gradient specified in subdivisions (i) and (ii) of subparagraph (1) of this
paragraph must vary linearly between 41 °F. and 81 °F. and must change at the same rate up to the
maximum operational temperature approved for the airplane.

7. Landing. The landing distance must be determined for standard atmosphere at each weight and
altitude in accordance with FAR 23.75(a), except that instead of the gliding approach specified in
FAR 23.75(a)(1), the landing may be preceded by a steady approach down to the 50-foot height at a
gradient of descent not greater than 5.2 percent (3°) at a calibrated airspeed not less than 1.3s;.

Trim

8. Trim —(a) Lateral and directional trim. The airplane must maintain lateral and directional trim in
level flight at a speed of Vh or Vmo/ Mmo,whichever is lower, with landing gear and wing flaps
retracted.

(b) Longitudinal trim. The airplane must maintain longitudinal trim during the following conditions,
except that it need not maintain trim at a speed greater than Vmo/ Mwmo:

(1) In the approach conditions specified in FAR 23.161(c)(3) through (5), except that instead of the
speeds specified therein, trim must be maintained with a stick force of not more than 10 pounds
down to a speed used in showing compliance with section 7 of this regulation or 1.4 V slwhichever
is lower.

(2) In level flight at any speed from Vy or Vmo/ Mwmo, whichever is lower, to either Vx or 1.4V sy,
with the landing gear and wing flaps retracted.

Stability

9. Static longitudinal stability. (a) In showing compliance with the provisions of FAR 23.175(b) and
with paragraph (b) of this section, the airspeed must return to within £71/2percent of the trim speed.

(b) Cruise stability. The stick force curve must have a stable slope for a speed range of £50 knots
from the trim speed except that the speeds need not exceed Vec/ Mrc or be less than 1.4 V si1. This
speed range will be considered to begin at the outer extremes of the friction band and the stick force
may not exceed 50 pounds with—
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(i) Landing gear retracted,;
(if) Wing flaps retracted;

(iii) The maximum cruising power as selected by the applicant as an operating limitation for turbine
engines or 75 percent of maximum continuous power for reciprocating engines except that the
power need not exceed that required at Vmo/ Mwmo:

(iv) Maximum takeoff weight; and

(v) The airplane trimmed for level flight with the power specified in subparagraph (iii) of this
paragraph.

Vec/ Mrc may not be less than a speed midway between Vmo/ Mmo and Vor/ Mor, except that, for
altitudes where Mach number is the limiting factor, Mrc need not exceed the Mach number at
which effective speed warning occurs.

(c) Climb stability. For turbopropeller powered airplanes only. In showing compliance with FAR
23.175(a), an applicant must in lieu of the power specified in FAR 23.175(a)(4), use the maximum
power or thrust selected by the applicant as an operating limitation for use during climb at the best
rate of climb speed except that the speed need not be less than 1.4 V s;.

Stalls

10. Stall warning. If artificial stall warning is required to comply with the requirements of FAR
23.207, the warning device must give clearly distinguishable indications under expected conditions
of flight. The use of a visual warning device that requires the attention of the crew within the
cockpit is not acceptable by itself.

Control Systems

11. Electric trim tabs. The airplane must meet the requirements of FAR 23.677 and in addition it
must be shown that the airplane is safely controllable and that a pilot can perform all the maneuvers
and operations necessary to effect a safe landing following any probable electric trim tab runaway
which might be reasonably expected in service allowing for appropriate time delay after pilot
recognition of the runaway. This demonstration must be conducted at the critical airplane weights
and center of gravity positions.

Instruments: Installation

12. Arrangement and visibility. Each instrument must meet the requirements of FAR 23.1321 and
in addition—

(a) Each flight, navigation, and powerplant instrument for use by any pilot must be plainly visible to
him from his station with the minimum practicable deviation from his normal position and line of
vision when he is looking forward along the flight path.

(b) The flight instruments required by FAR 23.1303 and by the applicable operating rules must be
grouped on the instrument panel and centered as nearly as practicable about the vertical plane of
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each pilot's forward vision. In addition—

(1) The instrument that most effectively indicates the attitude must be on the panel in the top center
position;

(2) The instrument that most effectively indicates airspeed must be adjacent to and directly to the
left of the instrument in the top center position;

(3) The instrument that most effectively indicates altitude must be adjacent to and directly to the
right of the instrument in the top center position; and

(4) The instrument that most effectively indicates direction of flight must be adjacent to and directly
below the instrument in the top center position.

13. Airspeed indicating system. Each airspeed indicating system must meet the requirements of
FAR 23.1323 and in addition—

(a) Airspeed indicating instruments must be of an approved type and must be calibrated to indicate
true airspeed at sea level in the standard atmosphere with a mimimum practicable instrument
calibration error when the corresponding pilot and static pressures are supplied to the instruments.

(b) The airspeed indicating system must be calibrated to determine the system error, i.e., the relation
between IAS and CAS, in flight and during the accelerate takeoff ground run. The ground run
calibration must be obtained between 0.8 of the mimimum value of V1and 1.2 times the maximum
value of V 1, considering the approved ranges of altitude and weight. The ground run calibration
will be determined assuming an engine failure at the mimimum value of V 1.

(c) The airspeed error of the installation excluding the instrument calibration error, must not exceed
3 percent or 5 knots whichever is greater, throughout the speed range from Vvo to 1.3 S; with flaps
retracted and from 1.3vs oto Vre with flaps in the landing position.

(d) Information showing the relationship between IAS and CAS must be shown in the Airplane
Flight Manual.

14. Static air vent system. The static air vent system must meet the requirements of FAR 23.1325.
The altimeter system calibration must be determined and shown in the Airplane Flight Manual.

Operating Limitations and Information

15. Maximum operating limit speed Vmo/ Mwmo.Instead of establishing operating limitations based
on Vme and Vno,the applicant must establish a maximum operating limit speed Vmo/ Mwmo in
accordance with the following:

(@) The maximum operating limit speed must not exceed the design cruising speed V¢ and must be
sufficiently below Vpo/ Mp or Vpr/ Mpr to make it highly improbable that the latter speeds will be
inadvertently exceeded in flight.

(b) The speed Vmo must not exceed 0.8 V o/ M p or 0.8 V pr/ M pr unless flight demonstrations
involving upsets as specified by the Administrator indicates a lower speed margin will not result in
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speeds exceeding V o/ M p or V pr.Atmospheric variations, horizontal gusts, and equipment errors,
and airframe production variations will be taken into account.

16. Minimum flight crew. In addition to meeting the requirements of FAR 23.1523, the applicant
must establish the minimum number and type of qualified flight crew personnel sufficient for safe
operation of the airplane considering—

(a) Each kind of operation for which the applicant desires approval;

(b) The workload on each crewmember considering the following:

(1) Flight path control.

(2) Collision avoidance.

(3) Navigation.

(4) Communications.

(5) Operation and monitoring of all essential aircraft systems.

(6) Command decisions; and

(c) The accessibility and ease of operation of necessary controls by the appropriate crewmember
during all normal and emergency operations when at his flight station.

17. Airspeed indicator. The airspeed indicator must meet the requirements of FAR 23.1545 except
that, the airspeed notations and markings in terms of V no and V ne must be replaced by the Vmo/
Mwmo notations. The airspeed indicator markings must be easily read and understood by the pilot. A
placard adjacent to the airspeed indicator is an acceptable means of showing compliance with the
requirements of FAR 23.1545(c).

Airplane Flight Manual

18. General. The Airplane Flight Manual must be prepared in accordance with the requirements of
FARs 23.1583 and 23.1587, and in addition the operating limitations and performance information
set forth in sections 19 and 20 must be included.

19. Operating limitations. The Airplane Flight Manual must include the following limitations—
(@) Airspeed limitations. (1) The maximum operating limit speed Vmo/ Mmo and a statement that
this speed limit may not be deliberately exceeded in any regime of flight (climb, cruise, or descent)
unless a higher speed is authorized for flight test or pilot training;

(2) If an airspeed limitation is based upon compressibility effects, a statement to this effect and
information as to any symptoms, the probable behavior of the airplane, and the recommended

recovery procedures; and

(3) The airspeed limits, shown in terms of VMO/ Mmo instead of Vno and Vie.
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(b) Takeoff weight limitations. The maximum takeoff weight for each airport elevation, ambient
temperature, and available takeoff runway length within the range selected by the applicant. This
weight may not exceed the weight at which:

(1) The all-engine operating takeoff distance determined in accordance with section 5(d) or the
accelerate-stop distance determined in accordance with section 5(c), which ever is greater, is equal
to the available runway length;

(2) The airplane complies with the one-engine-inoperative takeoff requirements specified in section
5(e); and

(3) The airplane complies with the one-engine-inoperative en route climb requirements specified in
section 6(b), assuming that a standard temperature lapse rate exists from the airport elevation to the
altitude of 5,000 feet, except that the weight may not exceed that corresponding to a temperature of
41 °F at 5,000 feet.

20. Performance information. The Airplane Flight Manual must contain the performance
information determined in accordance with the provisions of the performance requirements of this
regulation. The information must include the following:

(a) Sufficient information so that the take-off weight limits specified in section 19(b) can be
determined for all temperatures and altitudes within the operation limitations selected by the
applicant.

(b) The conditions under which the performance information was obtained, including the airspeed at
the 50-foot height used to determine landing distances.

(c) The performance information (determined by extrapolation and computed for the range of
weights between the maximum landing and takeoff weights) for—

(1) Climb in the landing configuration; and

(2) Landing distance.

(d) Procedure established under section 4 of this regulation related to the limitations and
information required by this section in the form of guidance material including any relevant
limitations or information.

(e) An explanation of significant or unusual flight or ground handling characteristics of the airplane.

(f) Airspeeds, as indicated airspeeds, corresponding to those determined for takeoff in accordance
with section 5(b).

21. Maximum operating altitudes. The maximum operating altitude to which operation is permitted,
as limited by flight, structural, powerplant, functional, or equipment characteristics, must be
specified in the Airplane Flight Manual.

22. Stowage provision for Airplane Flight Manual. Provision must be made for stowing the
Airplane Flight Manual in a suitable fixed container which is readily accessible to the pilot.
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23. Operating procedures. Procedures for restarting turbine engines in flight (including the effects
of altitude) must be set forth in the Airplane Flight Manual.

Airframe Requirements
flight loads

24. Engine torque. (a) Each turbopropeller engine mount and its supporting structure must be
designed for the torque effects of—

(1) The conditions set forth in FAR 23.361(a).

(2) The limit engine torque corresponding to takeoff power and propeller speed, multiplied by a
factor accounting for propeller control system malfunction, including quick feathering action,
simultaneously with 1 g level flight loads. In the absence of a rational analysis, a factor of 1.6 must
be used.

(b) The limit torque is obtained by multiplying the mean torque by a factor of 1.25.

25. Turbine engine gyroscopic loads. Each turbopropeller engine mount and its supporting structure
must be designed for the gyroscopic loads that result, with the engines at maximum continuous
r.p.m., under either—

() The conditions prescribed in FARs 23.351 and 23.423; or

(b) All possible combinations of the following:

(1) A yaw velocity of 2.5 radius per second.

(2) A pitch velocity of 1.0 radians per second.

(3) A normal load factor of 2.5.

(4) Maximum continuous thrust.

26. Unsymmetrical loads due to engine failure. (a) Turbopropeller powered airplanes must be
designed for the unsymmetrical loads resulting from the failure of the critical engine including the
following conditions in combination with a single malfunction of the propeller drag limiting

system, considering the probable pilot corrective action on the flight controls.

(1) At speeds between Vmc and Vp,the loads resulting from power failure because of fuel flow
interruption are considered to be limit loads.

(2) At speeds between Vuc and Vc, the loads resulting from the disconnection of the engine
compressor from the turbine or from loss of the turbine blades are considered to be ultimate loads.

(3) The time history of the thrust decay and drag buildup occurring as a result of the prescribed
engine failures must be substantiated by test or other data applicable to the particular engine-
propeller combination.
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(4) The timing and magnitude of the probable pilot corrective action must be conservatively
estimated, considering the characteristics of the particular engine-propeller-airplane combination.

(b) Pilot corrective action may be assumed to be initiated at the time maximum yawing velocity is
reached, but not earlier than two seconds after the engine failure. The magnitude of the corrective
action may be based on the control forces specified in FAR 23.397 except that lower forces may be
assumed where it is shown by analysis or test that these forces can control the yaw and roll resulting
from the prescribed engine failure conditions.

Ground Loads

27. Dual wheel landing gear units. Each dual wheel landing gear unit and its supporting structure
must be shown to comply with the following:

(a) Pivoting. The airplane must be assumed to pivot about one side of the main gear with the brakes
on that side locked. The limit vertical load factor must be 1.0 and the coefficient of friction 0.8.
This condition need apply only to the main gear and its supporting structure.

(b) Unequal tire inflation. A 60—40 percent distribution of the loads established in accordance with
FAR 23.471 through FAR 23.483 must be applied to the dual wheels.

(c) Flat tire. (1) Sixty percent of the loads specified in FAR 23.471 through FAR 23.483 must be
applied to either wheel in a unit.

(2) Sixty percent of the limit drag and side loads and 100 percent of the limit vertical load
established in accordance with FARs 23.493 and 23.485 must be applied to either wheel in a unit
except that the vertical load need not exceed the maximum vertical load in paragraph (c)(1) of this
section.

Fatigue Evaluation

28. Fatigue evaluation of wing and associated structure. Unless it is shown that the structure,
operating stress levels, materials, and expected use are comparable from a fatigue standpoint to a
similar design which has had substantial satisfactory service experience, the strength, detail design,
and the fabrication of those parts of the wing, wing carrythrough, and attaching structure whose
failure would be catastrophic must be evaluated under either—

(a) A fatigue strength investigation in which the structure is shown by analysis, tests, or both to be
able to withstand the repeated loads of variable magnitude expected in service; or

(b) A fail-safe strength investigation in which it is shown by analysis, tests, or both that catastrophic
failure of the structure is not probable after fatigue, or obvious partial failure, of a principal
structural element, and that the remaining structure is able to withstand a static ultimate load factor
of 75 percent of the critical limit load factor at V c.These loads must be multiplied by a factor of
1.15 unless the dynamic effects of failure under static load are otherwise considered.

Design and Construction

29. Flutter. For Multiengine turbopropeller powered airplanes, a dynamic evaluation must be made
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and must include—

(a) The significant elastic, inertia, and aerodynamic forces associated with the rotations and
displacements of the plane of the propeller; and

(b) Engine-propeller-nacelle stiffness and damping variations appropriate to the particular
configuration.

Landing Gear

30. Flap operated landing gear warning device. Airplanes having retractable landing gear and wing
flaps must be equipped with a warning device that functions continuously when the wing flaps are
extended to a flap position that activates the warning device to give adequate warning before
landing, using normal landing procedures, if the landing gear is not fully extended and locked.
There may not be a manual shut off for this warning device. The flap position sensing unit may be
installed at any suitable location. The system for this device may use any part of the system
(including the aural warning device) provided for other landing gear warning devices.

Personnel and Cargo Accommodations

31. Cargo and baggage compartments. Cargo and baggage compartments must be designed to meet
the requirements of FAR 23.787 (a) and (b), and in addition means must be provided to protect
passengers from injury by the contents of any cargo or baggage compartment when the ultimate
forward inertia force is 9 g.

32. Doors and exits. The airplane must meet the requirements of FAR 23.783 and FAR 23.807
(@)(3), (b), and (c), and in addition:

(@) There must be a means to lock and safeguard each external door and exit against opening in
flight either inadvertently by persons, or as a result of mechanical failure. Each external door must
be operable from both the inside and the outside.

(b) There must be means for direct visual inspection of the locking mechanism by crewmembers to
determine whether external doors and exits, for which the initial opening movement is outward, are
fully locked. In addition, there must be a visual means to signal to crewmembers when normally
used external doors are closed and fully locked.

(c) The passenger entrance door must qualify as a floor level emergency exit. Each additional
required emergency exit except floor level exits must be located over the wing or must be provided
with acceptable means to assist the occupants in descending to the ground. In addition to the
passenger entrance door:

(1) For a total seating capacity of 15 or less, an emergency exit as defined in FAR 23.807(b) is
required on each side of the cabin.

(2) For a total seating capacity of 16 through 23, three emergency exits as defined in 23.807(b) are
required with one on the same side as the door and two on the side opposite the door.

(d) An evacuation demonstration must be conducted utilizing the maximum number of occupants
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for which certification is desired. It must be conducted under simulated night conditions utilizing
only the emergency exits on the most critical side of the aircraft. The participants must be
representative of average airline passengers with no prior practice or rehearsal for the
demonstration. Evacuation must be completed within 90 seconds.

(e) Each emergency exit must be marked with the word “Exit” by a sign which has white letters 1
inch high on a red background 2 inches high, be self-illuminated or independently internally
electrically illuminated, and have a minimum luminescence (brightness) of at least 160
microlamberts. The colors may be reversed if the passenger compartment illumination is essentially
the same.

(f) Access to window type emergency exits must not be obstructed by seats or seat backs.

(9) The width of the main passenger aisle at any point between seats must equal or exceed the
values in the following table.

Minimum main passenger aisle width

Total seating capacity | Less than 25 inches from floor 25 inches and more from floor
10 through 23 9 inches 15 inches.

Miscellaneous

33. Lightning strike protection. Parts that are electrically insulated from the basic airframe must be
connected to it through lightning arrestors unless a lightning strike on the insulated part—

(@) Is improbable because of shielding by other parts; or
(b) Is not hazardous.

34. Ice protection. If certification with ice protection provisions is desired, compliance with the
following requirements must be shown:

(@) The recommended procedures for the use of the ice protection equipment must be set forth in the
Airplane Flight Manual.

(b) An analysis must be performed to establish, on the basis of the airplane's operational needs, the
adequacy of the ice protection system for the various components of the airplane. In addition, tests
of the ice protection system must be conducted to demonstrate that the airplane is capable of
operating safely in continuous maximum and intermittent maximum icing conditions as described
in FAR 25, appendix C.

(c) Compliance with all or portions of this section may be accomplished by reference, where
applicable because of similarity of the designs, to analysis and tests performed by the applicant for a
type certificated model.

35. Maintenance information. The applicant must make available to the owner at the time of
delivery of the airplane the information he considers essential for the proper maintenance of the
airplane. That information must include the following:
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(a) Description of systems, including electrical, hydraulic, and fuel controls.

(b) Lubrication instructions setting forth the frequency and the lubricants and fluids which are to be
used in the various systems.

(c) Pressures and electrical loads applicable to the various systems.

(d) Tolerances and adjustments necessary for proper functioning.

(e) Methods of leveling, raising, and towing.

(f) Methods of balancing control surfaces.

(9) Identification of primary and secondary structures.

(h) Frequency and extent of inspections necessary to the proper operation of the airplane.
(1) Special repair methods applicable to the airplane.

() Special inspection techniques, including those that require X-ray, ultrasonic, and magnetic
particle inspection.

(k) List of special tools.

Propulsion

general

36. Vibration characteristics. For turbopropeller powered airplanes, the engine installation must not
result in vibration characteristics of the engine exceeding those established during the type
certification of the engine.

37. In-flight restarting of engine. If the engine on turbopropeller powered airplanes cannot be
restarted at the maximum cruise altitude, a determination must be made of the altitude below which
restarts can be consistently accomplished. Restart information must be provided in the Airplane

Flight Manual.

38. Engines —(a) For turbopropeller powered airplanes. The engine installation must comply with
the following requirements:

(1) Engine isolation. The powerplants must be arranged and isolated from each other to allow
operation, in at least one configuration, so that the failure or malfunction of any engine, or of any
system that can affect the engine, will not—

(i) Prevent the continued safe operation of the remaining engines; or

(i1) Require immediate action by any crewmember for continued safe operation.

(2) Control of engine rotation. There must be a means to individually stop and restart the rotation of
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any engine in flight except that engine rotation need not be stopped if continued rotation could not
jeopardize the safety of the airplane. Each component of the stopping and restarting system on the
engine side of the firewall, and that might be exposed to fire, must be at least fire resistant. If
hydraulic propeller feathering systems are used for this purpose, the feathering lines must be at least
fire resistant under the operating conditions that may be expected to exist during feathering.

(3) Engine speed and gas temperature control devices. The powerplant systems associated with
engine control devices, systems, and instrumentation must provide reasonable assurance that those
engine operating limitations that adversely affect turbine rotor structural integrity will not be
exceeded in service.

(b) For reciprocating-engine powered airplanes. To provide engine isolation, the powerplants must
be arranged and isolated from each other to allow operation, in at least one configuration, so that the
failure or malfunction of any engine, or of any system that can affect that engine, will not—

(1) Prevent the continued safe operation of the remaining engines; or
(2) Require immediate action by any crewmember for continued safe operation.

39. Turbopropeller reversing systems. (a) Turbopropeller reversing systems intended for ground
operation must be designed so that no single failure or malfunction of the system will result in
unwanted reverse thrust under any expected operating condition. Failure of structural elements need
not be considered if the probability of this kind of failure is extremely remote.

(b) Turbopropeller reversing systems intended for in-flight use must be designed so that no unsafe
condition will result during normal operation of the system, or from any failure (or reasonably
likely combination of failures) of the reversing system, under any anticipated condition of operation
of the airplane. Failure of structural elements need not be considered if the probability of this kind
of failure is extremely remote.

(c) Compliance with this section may be shown by failure analysis, testing, or both for propeller
systems that allow propeller blades to move from the flight low-pitch position to a position that is
substantially less than that at the normal flight low-pitch stop position. The analysis may include or
be supported by the analysis made to show compliance with the type certification of the propeller
and associated installation components. Credit will be given for pertinent analysis and testing
completed by the engine and propeller manufacturers.

40. Turbopropeller drag-limiting systems. Turbopropeller drag-limiting systems must be designed
so that no single failure or malfunction of any of the systems during normal or emergency operation
results in propeller drag in excess of that for which the airplane was designed. Failure of structural
elements of the drag-limiting systems need not be considered if the probability of this kind of
failure is extremely remote.

41. Turbine engine powerplant operating characteristics. For turbopropeller powered airplanes, the
turbine engine powerplant operating characteristics must be investigated in flight to determine that
no adverse characteristics (such as stall, surge, or flameout) are present to a hazardous degree,
during normal and emergency operation within the range of operating limitations of the airplane and
of the engine.
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42. Fuel flow. (a) For turbopropeller powered airplanes—

(1) The fuel system must provide for continuous supply of fuel to the engines for normal operation
without interruption due to depletion of fuel in any tank other than the main tank; and

(2) The fuel flow rate for turbopropeller engine fuel pump systems must not be less than 125
percent of the fuel flow required to develop the standard sea level atmospheric conditions takeoff
power selected and included as an operating limitation in the Airplane Flight Manual.

(b) For reciprocating engine powered airplanes, it is acceptable for the fuel flow rate for each pump
system (main and reserve supply) to be 125 percent of the takeoff fuel consumption of the engine.

Fuel System Components

43. Fuel pumps. For turbopropeller powered airplanes, a reliable and independent power source
must be provided for each pump used with turbine engines which do not have provisions for
mechanically driving the main pumps. It must be demonstrated that the pump installations provide a
reliability and durability equivalent to that provided by FAR 23.991(a).

44. Fuel strainer or filter. For turbopropeller powered airplanes, the following apply:

(@) There must be a fuel strainer or filter between the tank outlet and the fuel metering device of the
engine. In addition, the fuel strainer or filter must be—

(1) Between the tank outlet and the engine-driven positive displacement pump inlet, if there is an
engine-driven positive displacement pump;

(2) Accessible for drainage and cleaning and, for the strainer screen, easily removable; and

(3) Mounted so that its weight is not supported by the connecting lines or by the inlet or outlet
connections of the strainer or filter itself.

(b) Unless there are means in the fuel system to prevent the accumulation of ice on the filter, there
must be means to automatically maintain the fuel flow if ice-clogging of the filter occurs; and

(c) The fuel strainer or filter must be of adequate capacity (with respect to operating limitations
established to insure proper service) and of appropriate mesh to insure proper engine operation,
with the fuel contaminated to a degree (with respect to particle size and density) that can be
reasonably expected in service. The degree of fuel filtering may not be less than that established for
the engine type certification.

45. Lightning strike protection. Protection must be provided against the ignition of flammable
vapors in the fuel vent system due to lightning strikes.

Cooling
46. Cooling test procedures for turbopropeller powered airplanes. (a) Turbopropeller powered

airplanes must be shown to comply with the requirements of FAR 23.1041 during takeoff, climb en
route, and landing stages of flight that correspond to the applicable performance requirements. The
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cooling test must be conducted with the airplane in the configuration and operating under the
conditions that are critical relative to cooling during each stage of flight. For the cooling tests a
temperature is “stabilized” when its rate of change is less than 2 °F. per minute.

(b) Temperatures must be stabilized under the conditions from which entry is made into each stage
of flight being investigated unless the entry condition is not one during which component and
engine fluid temperatures would stabilize, in which case, operation through the full entry condition
must be conducted before entry into the stage of flight being investigated in order to allow
temperatures to reach their natural levels at the time of entry. The takeoff cooling test must be
preceded by a period during which the powerplant component and engine fluid temperatures are
stabilized with the engines at ground idle.

(c) Cooling tests for each stage of flight must be continued until—
(1) The component and engine fluid temperatures stabilize;

(2) The stage of flight is completed; or

(3) An operating limitation is reached.

Induction System

47. Air induction. For turbopropeller powered airplanes—

(@) There must be means to prevent hazardous quantities of fuel leakage or overflow from drains,
vents, or other components of flammable fluid systems from entering the engine intake system; and

(b) The air inlet ducts must be located or protected so as to minimize the ingestion of foreign matter
during takeoff, landing, and taxiing.

48. Induction system icing protection. For turbopropeller powered airplanes, each turbine engine
must be able to operate throughout its flight power range without adverse effect on engine operation
or serious loss of power or thrust, under the icing conditions specified in appendix C of FAR 25. In
addition, there must be means to indicate to appropriate flight crewmembers the functioning of the
powerplant ice protection system.

49. Turbine engine bleed air systems. Turbine engine bleed air systems of turbopropeller powered
airplanes must be investigated to determine—

(@) That no hazard to the airplane will result if a duct rupture occurs. This condition must consider
that a failure of the duct can occur anywhere between the engine port and the airplane bleed service;
and

(b) That if the bleed air system is used for direct cabin pressurization, it is not possible for
hazardous contamination of the cabin air system to occur in event of lubrication system failure.

Exhaust System

50. Exhaust system drains. Turbopropeller engine exhaust systems having low spots or pockets
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must incorporate drains at such locations. These drains must discharge clear of the airplane in
normal and ground attitudes to prevent the accumulation of fuel after the failure of an attempted
engine start.

Powerplant Controls and Accessories

51. Engine controls. If throttles or power levers for turbopropeller powered airplanes are such that
any position of these controls will reduce the fuel flow to the engine(s) below that necessary for
satisfactory and safe idle operation of the engine while the airplane is in flight, a means must be
provided to prevent inadvertent movement of the control into this position. The means provided
must incorporate a positive lock or stop at this idle position and must require a separate and distinct
operation by the crew to displace the control from the normal engine operating range.

52. Reverse thrust controls. For turbopropeller powered airplanes, the propeller reverse thrust
controls must have a means to prevent their inadvertent operation. The means must have a positive
lock or stop at the idle position and must require a separate and distinct operation by the crew to
displace the control from the flight regime.

53. Engine ignition systems. Each turbopropeller airplane ignition system must be considered an
essential electrical load.

54. Powerplant accessories. The powerplant accessories must meet the requirements of FAR
23.1163, and if the continued rotation of any accessory remotely driven by the engine is hazardous
when malfunctioning occurs, there must be means to prevent rotation without interfering with the
continued operation of the engine.

Powerplant Fire Protection

55. Fire detector system. For turbopropeller powered airplanes, the following apply:

(@) There must be a means that ensures prompt detection of fire in the engine compartment. An
overtemperature switch in each engine cooling air exit is an acceptable method of meeting this

requirement.

(b) Each fire detector must be constructed and installed to withstand the vibration, inertia, and other
loads to which it may be subjected in operation.

(c) No fire detector may be affected by any oil, water, other fluids, or fumes that might be present.

(d) There must be means to allow the flight crew to check, in flight, the functioning of each fire
detector electric circuit.

(e) Wiring and other components of each fire detector system in a fire zone must be at least fire
resistant.

56. Fire protection, cowling and nacelle skin. For reciprocating engine powered airplanes, the
engine cowling must be designed and constructed so that no fire originating in the engine
compartment can enter, either through openings or by burn through, any other region where it
would create additional hazards.
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57. Flammable fluid fire protection. If flammable fluids or vapors might be liberated by the leakage
of fluid systems in areas other than engine compartments, there must be means to—

(a) Prevent the ignition of those fluids or vapors by any other equipment; or

(b) Control any fire resulting from that ignition.

Equipment

58. Powerplant instruments. (a) The following are required for turbopropeller airplanes:
(1) The instruments required by FAR 23.1305 (a)(1) through (4), (b)(2) and (4).

(2) A gas temperature indicator for each engine.

(3) Free air temperature indicator.

(4) A fuel flowmeter indicator for each engine.

(5) Oil pressure warning means for each engine.

(6) A torque indicator or adequate means for indicating power output for each engine.
(7) Fire warning indicator for each engine.

(8) A means to indicate when the propeller blade angle is below the low-pitch position
corresponding to idle operation in flight.

(9) A means to indicate the functioning of the ice protection system for each engine.

(b) For turbopropeller powered airplanes, the turbopropeller blade position indicator must begin
indicating when the blade has moved below the flight low-pitch position.

(c) The following instruments are required for reciprocating-engine powered airplanes:
(1) The instruments required by FAR 23.1305.

(2) A cylinder head temperature indicator for each engine.

(3) A manifold pressure indicator for each engine.

Systems and Equipments

general

59. Function and installation. The systems and equipment of the airplane must meet the
requirements of FAR 23.1301, and the following:

(a) Each item of additional installed equipment must—
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(1) Be of a kind and design appropriate to its intended function;

(2) Be labeled as to its identification, function, or operating limitations, or any applicable
combination of these factors, unless misuse or inadvertent actuation cannot create a hazard;

(3) Be installed according to limitations specified for that equipment; and
(4) Function properly when installed.

(b) Systems and installations must be designed to safeguard against hazards to the aircraft in the
event of their malfunction or failure.

(c) Where an installation, the functioning of which is necessary in showing compliance with the
applicable requirements, requires a power supply, such installation must be considered an essential
load on the power supply, and the power sources and the distribution system must be capable of
supplying the following power loads in probable operation combinations and for probable
durations:

(1) All essential loads after failure of any prime mover, power converter, or energy storage device.
(2) All essential loads after failure of any one engine on two-engine airplanes.

(3) In determining the probable operating combinations and durations of essential loads for the
power failure conditions described in subparagraphs (1) and (2) of this paragraph, it is permissible
to assume that the power loads are reduced in accordance with a monitoring procedure which is
consistent with safety in the types of operations authorized.

60. Ventilation. The ventilation system of the airplane must meet the requirements of FAR 23.831,
and in addition, for pressurized aircraft the ventilating air in flight crew and passenger
compartments must be free of harmful or hazardous concentrations of gases and vapors in normal
operation and in the event of reasonably probable failures or malfunctioning of the ventilating,
heating, pressurization, or other systems, and equipment. If accumulation of hazardous quantities of
smoke in the cockpit area is reasonably probable, smoke evacuation must be readily accomplished.

Electrical Systems and Equipment

61. General. The electrical systems and equipment of the airplane must meet the requirements of
FAR 23.1351, and the following:

(a) Electrical system capacity. The required generating capacity, and number and kinds of power
sources must—

(1) Be determined by an electrical load analysis, and
(2) Meet the requirements of FAR 23.1301.
(b) Generating system. The generating system includes electrical power sources, main power

busses, transmission cables, and associated control, regulation, and protective devices. It must be
designed so that—
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(1) The system voltage and frequency (as applicable) at the terminals of all essential load equipment
can be maintained within the limits for which the equipment is designed, during any probable
operating conditions;

(2) System transients due to switching, fault clearing, or other causes do not make essential loads
inoperative, and do not cause a smoke or fire hazard,;

(3) There are means, accessible in flight to appropriate crewmembers, for the individual and
collective disconnection of the electrical power sources from the system; and

(4) There are means to indicate to appropriate crewmembers the generating system quantities
essential for the safe operation of the system, including the voltage and current supplied by each
generator.

62. Electrical equipment and installation. Electrical equipment controls, and wiring must be
installed so that operation of any one unit or system of units will not adversely affect the
simultaneous operation of to the safe operation.

63. Distribution system. (a) For the purpose of complying with this section, the distribution system
includes the distribution busses, their associated feeders and each control and protective device.

(b) Each system must be designed so that essential load circuits can be supplied in the event of
reasonably probable faults or open circuits, including faults in heavy current carrying cables.

(c) If two independent sources of electrical power for particular equipment or systems are required
by this regulation, their electrical energy supply must be insured by means such as duplicate
electrical equipment, throwover switching, or multichannel or loop circuits separately routed.

64. Circuit protective devices. The circuit protective devices for the electrical circuits of the airplane
must meet the requirements of FAR 23.1357, and in addition circuits for loads which are essential
to safe operation must have individual and exclusive circuit protection.

[Doc. No. 8070, 34 FR 189, Jan. 7, 1969, as amended by SFAR 23-1, 34 FR 20176, Dec. 24, 1969;
35 FR 1102, Jan. 28, 1970]

Subpart A—General
§23.1 Applicability.

(a) This part prescribes airworthiness standards for the issue of type certificates, and changes to
those certificates, for airplanes in the normal, utility, acrobatic, and commuter categories.

(b) Each person who applies under Part 21 for such a certificate or change must show compliance
with the applicable requirements of this part.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as amended by Amdt. 23-34, 52 FR 1825, Jan. 15,
1987]

8 23.2 Special retroactive requirements.
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(a) Notwithstanding §821.17 and 21.101 of this chapter and irrespective of the type certification
basis, each normal, utility, and acrobatic category airplane having a passenger seating configuration,
excluding pilot seats, of nine or less, manufactured after December 12, 1986, or any such foreign
airplane for entry into the United States must provide a safety belt and shoulder harness for each
forward- or aft-facing seat which will protect the occupant from serious head injury when subjected
to the inertia loads resulting from the ultimate static load factors prescribed in §23.561(b)(2) of this
part, or which will provide the occupant protection specified in §23.562 of this part when that
section is applicable to the airplane. For other seat orientations, the seat/restraint system must be
designed to provide a level of occupant protection equivalent to that provided for forward- or aft-
facing seats with a safety belt and shoulder harness installed.

(b) Each shoulder harness installed at a flight crewmember station, as required by this section, must
allow the crewmember, when seated with the safety belt and shoulder harness fastened, to perform

all functions necessary for flight operations.

(c) For the purpose of this section, the date of manufacture is:

(1) The date the inspection acceptance records, or equivalent, reflect that the airplane is complete

and meets the FAA approved type design data; or

(2) In the case of a foreign manufactured airplane, the date the foreign civil airworthiness authority
certifies the airplane is complete and issues an original standard airworthiness certificate, or the

equivalent in that country.

[Amdt. 23-36, 53 FR 30812, Aug. 15, 1988]

23.3 Airplane categories.

(a) The normal category is limited to airplanes
that have a seating configuration, excluding
pilot seats, of nine or less, a maximum
certificated takeoff weight of 12.500 pounds
(5.670 kg) or less, and intended for
nonacrobatic operation. Nonacrobatic operation
includes:

(1) Any maneuver incident to normal flying;
(2) Stalls (except whip stalls); and

(3) Lazy eights, chandelles, and steep turns, in
which the angle of bank is not more than 60
degrees.

(b) The utility category is limited to airplanes
that have a seating configuration, excluding
pilot seats, of nine or less, a maximum
certificated takeoff weight of 12.500 pounds
(5.670 kg) or less, and intended for limited

23.3 Categorias de avides.

(a) A categoria normal é limitada a avifes que
possuem configuragdo de nove ou menos
assentos, excluindo-se os assentos para pilotos,
peso maximo de decolagem certificado de
12.500 Ib (5.670 kg) ou menos e projetado para

operacdo ndo acrobatica. Operacdo ndo
acrobatica inclui:
(1) Qualguer manobra provavel em voo

normal;
(2) Estdis (exceto estois whip); e

(3) Oitos preguigosos, chandelles e curvas
acentuadas em que o angulo de inclinacéo
lateral ndo exceda 60 (sessenta) graus.

(b) A categoria utilidade é limitada a avibes
que possuem configuracdo de nove ou menos
assentos, excluindo-se os assentos para pilotos,
peso maximo de decolagem certificado de
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acrobatic operation. Airplanes certificated in
the utility category may be used in any of the
operations covered under paragraph (a) of this
section and in limited acrobatic operations.
Limited acrobatic operation includes:

(1) Spins (if approved for the particular type of
airplane); and

(2) Lazy eights, chandelles, and steep turns, or
similar maneuvers, in which the angle of bank
is more than 60 degrees but not more than 90
degrees.

(c) The acrobatic category is limited to
airplanes that have a seating configuration,
excluding pilot seats, of nine or less, a
maximum certificated takeoff weight of 12.500
pounds (5.670 kg) or less, and intended for use
without restrictions, other than those shown to
be necessary as a result of required flight tests.

(d) The commuter category is limited to
multiengine airplanes that have a seating
configuration, excluding pilot seats, of 19 or
less, and a maximum certificated takeoff
weight of 19.000 pounds (8.618 kg) or less.
The commuter category operation is limited to
any maneuver incident to normal flying, stalls
(except whip stalls), and steep turns, in which
the angle of bank is not more than 60 degrees.

(e) Except for commuter category, airplanes
may be type certificated in more than one
category if the requirements of each requested
category are met.

12.500 Ib (5.670 kg) ou menos e projetado para

operacdo  acrobatica  limitada.  Avibes
certificados na categoria utilidade podem ser
usados em qualquer das  operacdes

especificadas no paragrafo (a) desta secdo e em
operacdes acrobaticas limitadas. A operacao
acrobatica limitada inclui:

(1) Parafusos (se aprovado para 0 tipo
especifico de avido); e

(2) Oitos preguigosos, chandelles e curvas
acentuadas, ou manobras similares, em que o
angulo de inclinacéo lateral é maior que 60
(sessenta) graus, mas igual ou menor que 90
(noventa) graus.

(c) A categoria acrobética é limitada a avides
que possuem configuracdo de nove ou menos
assentos, excluindo-se os assentos para pilotos,
peso maximo de decolagem -certificado de
12.500 Ib (5.670 kg) ou menos e projetado para
uso  sem  restricbes além  daquelas
comprovadamente necessarias como resultado
de ensaios em voo requeridos.

(d) A categoria transporte regional é limitada a
avides multimotores que possuem configuracdo
de 19 (dezenove) ou menos assentos,
excluindo-se os assentos para pilotos, e peso
méaximo de decolagem certificado de 19.000 Ib
(8.618 kg) ou menos. A operacdo da categoria
transporte regional é limitada a qualquer
manobra provavel em voo normal, estéis
(exceto estdis whip) e curvas acentuadas em
que o angulo de inclinacdo lateral ndo exceda
60 (sessenta) graus.

(e) Exceto para a categoria transporte regional,
avides podem ser certificados em mais de uma
categoria se 0s requisitos para cada categoria
solicitada forem cumpridos.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as amended by Amdt. 23-4, 32 FR 5934, Apr. 14,
1967; Amdt. 23-34, 52 FR 1825, Jan. 15, 1987; 52 FR 34745, Sept. 14, 1987; Amdt. 23-50, 61 FR
5183, Feb. 9, 1996; Amdt. 23-62, 76 FR 75753, Dec. 2, 2011]

[Resolugéo n° 446, de 06.09.2017]
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Subpart B—Flight
General

§23.21 Proof of compliance.

(a) Each requirement of this subpart must be met at each appropriate combination of weight and
center of gravity within the range of loading conditions for which certification is requested. This
must be shown—

(1) By tests upon an airplane of the type for which certification is requested, or by calculations
based on, and equal in accuracy to, the results of testing; and

(2) By systematic investigation of each probable combination of weight and center of gravity, if
compliance cannot be reasonably inferred from combinations investigated.

(b) The following general tolerances are allowed during flight testing. However, greater tolerances
may be allowed in particular tests:

Item Tolerance
Weight +5%, —10%.
Critical items affected by weight +5%, —1%.
C.G 7% total travel.

§ 23.23 Load distribution limits.

(@) Ranges of weights and centers of gravity within which the airplane may be safely operated must
be established. If a weight and center of gravity combination is allowable only within certain lateral
load distribution limits that could be inadvertently exceeded, these limits must be established for the
corresponding weight and center of gravity combinations.

(b) The load distribution limits may not exceed any of the following:

(1) The selected limits;

(2) The limits at which the structure is proven; or

(3) The limits at which compliance with each applicable flight requirement of this subpart is shown.
[Doc. No. 26269, 58 FR 42156, Aug. 6, 1993]

§ 23.25 Weight limits.

(a) Maximum weight. The maximum weight is the highest weight at which compliance with each
applicable requirement of this part (other than those complied with at the design landing weight) is
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shown. The maximum weight must be established so that it is—

(1) Not more than the least of—

(i) The highest weight selected by the applicant; or

(if) The design maximum weight, which is the highest weight at which compliance with each
applicable structural loading condition of this part (other than those complied with at the design
landing weight) is shown; or

(iii) The highest weight at which compliance with each applicable flight requirement is shown, and
(2) Not less than the weight with—

(1) Each seat occupied, assuming a weight of 170 pounds for each occupant for normal and
commuter category airplanes, and 190 pounds for utility and acrobatic category airplanes, except
that seats other than pilot seats may be placarded for a lesser weight; and

(A) Qil at full capacity, and

(B) At least enough fuel for maximum continuous power operation of at least 30 minutes for day-
VFR approved airplanes and at least 45 minutes for night-VFR and IFR approved airplanes; or

(i) The required minimum crew, and fuel and oil to full tank capacity.

(b) Minimum weight. The minimum weight (the lowest weight at which compliance with each
applicable requirement of this part is shown) must be established so that it is not more than the sum
of—

(1) The empty weight determined under §23.29;

(2) The weight of the required minimum crew (assuming a weight of 170 pounds for each
crewmember); and

(3) The weight of—

(i) For turbojet powered airplanes, 5 percent of the total fuel capacity of that particular fuel tank
arrangement under investigation, and

(i) For other airplanes, the fuel necessary for one-half hour of operation at maximum continuous
power.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as amended by Amdt. 23-7, 34 FR 13086, Aug. 13,
1969; Amdt. 23-21, 43 FR 2317, Jan. 16, 1978; Amdt. 23-34, 52 FR 1825, Jan. 15, 1987; Amdt.
23-45, 58 FR 42156, Aug. 6, 1993; Amdt. 23-50, 61 FR 5183, Feb. 9, 1996]

8 23.29 Empty weight and corresponding center of gravity.

(a) The empty weight and corresponding center of gravity must be determined by weighing the
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airplane with—

(1) Fixed ballast;

(2) Unusable fuel determined under §23.959; and
(3) Full operating fluids, including—

(i) Oil;

(it) Hydraulic fluid; and

(iii) Other fluids required for normal operation of airplane systems, except potable water, lavatory
precharge water, and water intended for injection in the engines.

(b) The condition of the airplane at the time of determining empty weight must be one that is well
defined and can be easily repeated.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964; 30 FR 258, Jan. 9, 1965, as amended by Amdt. 23—
21, 43 FR 2317, Jan. 16, 1978]

§ 23.31 Removable ballast.

Removable ballast may be used in showing compliance with the flight requirements of this subpart,
if—

(@) The place for carrying ballast is properly designed and installed, and is marked under §23.1557,
and

(b) Instructions are included in the airplane flight manual, approved manual material, or markings
and placards, for the proper placement of the removable ballast under each loading condition for
which removable ballast is necessary.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964; 30 FR 258, Jan. 9, 1965, as amended by Amdt. 23—
13, 37 FR 20023, Sept. 23, 1972]

8 23.33 Propeller speed and pitch limits.

(a) General. The propeller speed and pitch must be limited to values that will assure safe operation
under normal operating conditions.

(b) Propellers not controllable in flight. For each propeller whose pitch cannot be controlled in
flight—

(1) During takeoff and initial climb at the all engine(s) operating climb speed specified in §23.65,
the propeller must limit the engine r.p.m., at full throttle or at maximum allowable takeoff manifold
pressure, to a speed not greater than the maximum allowable takeoff r.p.m.; and

(2) During a closed throttle glide, at VVne, the propeller may not cause an engine speed above 110
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percent of maximum continuous speed.

(c) Controllable pitch propellers without constant speed controls. Each propeller that can be
controlled in flight, but that does not have constant speed controls, must have a means to limit the

pitch range so that—

(1) The lowest possible pitch allows compliance with paragraph (b)(1) of this section; and

(2) The highest possible pitch allows compliance with paragraph (b)(2) of this section.

(d) Controllable pitch propellers with constant speed controls. Each controllable pitch propeller

with constant speed controls must have—

(1) With the governor in operation, a means at the governor to limit the maximum engine speed to

the maximum allowable takeoff r.p.m.; and

(2) With the governor inoperative, the propeller blades at the lowest possible pitch, with takeoff
power, the airplane stationary, and no wind, either—

(1) A means to limit the maximum engine speed to 103 percent of the maximum allowable takeoff

r.p.m., or

(i) For an engine with an approved overspeed, a means to limit the maximum engine and propeller
speed to not more than the maximum approved overspeed.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as amended by Amdt. 23-45, 58 FR 42156, Aug. 6,

1993; Amdt. 23-50, 61 FR 5183, Feb. 9, 1996]

Performance
23.45 General. 23.45 Geral.
(@ Unless otherwise prescribed, the | (a) A menos que prescrito de outra forma, os

performance requirements of this part must be
met for:

(1) Still air and standard atmosphere; and

(2) Ambient atmospheric conditions, for
commuter category airplanes, for reciprocating
engine-powered airplanes of more than 6.000
pounds (2.722 kg) maximum weight, and for
turbine engine-powered airplanes.

(b) Performance data must be determined over
not less than the following ranges of
conditions:

(1) Airport altitudes from sea level to 10.000

requisitos de desempenho desta parte devem
ser cumpridos para:

(1) Ar calmo e atmosfera padrdo; e

(2) Condicbes atmosféricas ambiente, para
avides da categoria transporte regional, para
avides com motores convencionais com mais
de 6.000 libras (2.722 kg) de peso maximo e
para avides propulsados por motores a turbina.

(b) Os dados de desempenho devem ser
determinados numa faixa de condi¢Ges néo
menos abrangente que:

(1) Altitude dos aerédromos do nivel do mar
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feet; and

(2) For reciprocating engine-powered airplanes
of 6.000 pounds (2.722 kg), or less, maximum
weight, temperature from standard to 30 °C
above standard; or

(3) For reciprocating engine-powered airplanes
of more than 6.000 pounds (2.722 kg)
maximum weight and turbine engine-powered
airplanes, temperature from standard to 30 °C
above standard, or the maximum ambient
atmospheric temperature at which compliance
with the cooling provisions of sections 23.1041
to 23.1047 is shown, if lower.

(c) Performance data must be determined with
the cowl flaps or other means for controlling
the engine cooling air supply in the position
used in the cooling tests required by sections
23.1041 to 23.1047.

(d) The available propulsive thrust must
correspond to engine power, not exceeding the
approved power, less:

(1) Installation losses; and

(2) The power absorbed by the accessories and
services appropriate to the particular ambient
atmospheric conditions and the particular flight
condition.

(e) The performance, as affected by engine
power or thrust, must be based on a relative
humidity:

(1) Of 80 percent at and below standard
temperature; and

(2) From 80 percent, at the standard
temperature, varying linearly down to 34
percent at the standard temperature plus 50 °F
(10°C).

(F) Unless otherwise prescribed, in determining
the takeoff and landing distances, changes in
the airplane's configuration, speed, and power
must be made in accordance with procedures

até 10.000 pés; e

(2) Para avibes propulsados por motores
convencionais com peso de 6.000 libras (2.722
kg) ou menos, no peso maximo, numa faixa de
temperaturas variando do padrdo até 30 °C
acima do padréo; ou

(3) Para avibes propulsados por motores
convencionais com peso mMaximo maior que
6.000 libras (2.722 kg) ou propulsados por
motores a turbina, em temperaturas varrendo
do padrdo até 30 °C acima do padrdo ou na
méaxima temperatura atmosférica ambiente, na
qual é mostrada a conformidade com as
provisOes de refrigeracdo das se¢des 23.1041 a
23.1047, se mais baixa.

(c) Os dados de desempenho devem ser
determinados com a portinhola de refrigeracéo
ou outros meios para controlar o suprimento de
ar para refrigeracdo do motor na posigéo usada
nos testes de refrigeracéo requeridos nas secdes
23.1041 & 23.1047.

deve
nao

(d) A tracdo propulsora disponivel
corresponder a poténcia do motor,
excedendo a poténcia aprovada, menos:

(1) As perdas de instalacéo; e

(2) A poténcia absorvida pelos acessorios e 0s
servicos apropriados para as condicOes
particulares de ambiente atmosférico e para a
condic&o particular de voo.

() O desempenho, na parte afetada pela
poténcia ou tracdo do motor, deve ser baseado
na umidade relativa:

(1) De 80 por cento, na temperatura padrdo ou
abaixo dela; e

(2) A partir de 80 por cento, na temperatura
padrdo, variando linearmente até 34 por cento
na temperatura padrdo mais 50 °F (10 °C).

() A menos que seja prescrito de outra
maneira, na determinacdo das distancias para
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established by the applicant for operation in
service. These procedures must be able to be
executed consistently by pilots of average skill
in atmospheric conditions reasonably expected
to be encountered in service.

(g) The following, as applicable, must be
determined on a smooth, dry, hard-surfaced
runway—

(1) Takeoff distance of paragraph 23.53(b);
(2) Accelerate-stop distance of section 23.55;

(3) Takeoff distance and takeoff run of section
23.59; and

(4) Landing distance of section 23.75.

Note: The effect on these distances of operation
on other types of surfaces (for example, grass,
gravel) when dry, may be determined or
derived and these surfaces listed in the
Airplane Flight Manual in accordance with
paragraph 23.1583(p).

(h) For multiengine jets weighing over 6.000
pounds (2.722 kg) in the normal, utility, and
acrobatic category and commuter category
airplanes, the following also apply:

(1) Unless otherwise prescribed, the applicant
must select the takeoff, enroute, approach, and
landing configurations for the airplane.

(2) The airplane configuration may vary with
weight, altitude, and temperature, to the extent
that they are compatible with the operating
procedures required by paragraph (h)(3) of this
section.

(3) Unless otherwise prescribed, in determining

the critical-engine-inoperative takeoff
performance, takeoff flight path, and
accelerate-stop distance, changes in the

airplane's configuration, speed, and power must
be made in accordance with procedures
established by the applicant for operation in

decolagem e pouso, mudancas na configuracao
do avido, velocidade e poténcia devem ser
feitas de acordo com o0s procedimentos
operacionais estabelecidos pelo requerente para
operacdo em servigo. Estes procedimentos
devem ser possiveis de serem executados,
consistentemente, por pilotos de habilidade
mediana e em condigdes atmosféricas,
razoavelmente esperadas de serem encontradas
em Servico.

(g) Os seguintes dados, quando aplicaveis,
devem ser determinados em uma pista lisa,
seca e superficie dura:

(1) Distancia de decolagem do parégrafo
23.53(b);

(2) Distancia de aceleracdo e parada da secdo
23.55;

(3) Distancia de decolagem e corrida de
decolagem da secdo 23.59; e

(4) Distancia de pouso da sec¢do 23.75.

Nota: O efeito nestas distancias em operacdes
em outros tipos de superficie (por exemplo,
grama, cascalho), quando secas, pode ser
determinado ou derivado e estas superficies
listadas no manual de voo aprovado de acordo
com paragrafo 23.1583(p).

(h) Para jatos multimotores pesando acima de
6,000 libras (2.722 kg) das categorias normal,
utilidade, e acrobética e avifes da categoria
transporte regional, também se aplica o
seguinte:

(1) A menos que seja prescrito de outra
maneira, 0 requerente deve indicar as
configuracbes dos avibes para decolagem,
cruzeiro, aproximagao e pouso.

(2) A configuracdo do avido pode variar com o
peso, altitude e temperatura, desde que elas
sejam compativeis com 0s procedimentos
operacionais requeridos pelo paragrafo (h)(3)
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service.

(4) Procedures for the execution of
discontinued approaches and balked landings
associated with the conditions prescribed in
paragraphs 23.67(d)(4) and 23.77(c) must be
established.

(5) The procedures established under
paragraphs (h)(3) and (h)(4) of this section
must:

(i) Be able to be consistently executed by a
crew of average skill in atmospheric conditions
reasonably expected to be encountered in
service;

(if) Use methods or devices that are safe and
reliable; and

(iii) Include allowance for any reasonably
expected time delays in the execution of the
procedures.

desta secéo.

(3) A menos que seja prescrito de outra
maneira, na determinacdo do desempenho de
decolagem com motor critico inoperante,
trajetdria de voo na decolagem e distancia de
aceleracdo e parada, mudancas na configuragéo
do avido, velocidade e poténcia devem ser
feitas de acordo com os procedimentos
estabelecidos pelo requerente para a operacdo
em Servico.

(4) Devem ser estabelecidos procedimentos
para a execucdo de  aproximacoes
descontinuadas e arremetidas no pouso,
associadas com as condicGes prescritas nos
paragrafos 23.67(d)(4) e 23.77(c).

(5) Os procedimentos estabelecidos sob os
paréagrafos (h)(3) e (h)(4) desta secdo devem:

(i) Ser capazes de, consistentemente, serem
executados por um tripulante de habilidade
mediana e em uma condi¢cdo atmosférica
razoavelmente esperada de se encontrar em
Servico;

(i) Usar métodos ou dispositivos que sejam
seguros e confiaveis; e

(iii) Incluir toleréncia para qualquer atraso de
tempo razodvel esperado na execucdo dos
procedimentos.

[Doc. No. 27807, 61 FR 5184, Feb. 9, 1996, as amended by Amdt. 23-62, 76 FR 75753, Dec. 2,

2011]

[Resolugéo n° 446, de 06.09.2017]

23.49 Stalling speed.

(@) Vso (maximum landing flap configuration)
and Vs are the stalling speeds or the minimum
steady flight speeds, in knots (CAS), at which
the airplane is controllable with:

(1) For reciprocating engine-powered airplanes,
the engine(s) idling, the throttle(s) closed or at
not more than the power necessary for zero

23.49 Velocidade de estol.

(@) Vso (configuragdo com maximos flapes de
pouso) e Vs1 sdo as velocidades de estol ou
velocidades minimas de voo estabilizado, em
noés (CAS), nas quais o avido € controlavel
com:

(1) Para avibes propelidos por motores
convencionais, 0o(s) motor(es) em marcha lenta,
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thrust at a speed not more than 110 percent of
the stalling speed,;

(2) For turbine engine-powered airplanes, the
propulsive thrust not greater than zero at the
stalling speed, or, if the resultant thrust has no
appreciable effect on the stalling speed, with
engine(s) idling and throttle(s) closed;

(3) The propeller(s) in the takeoff position;

(4) The airplane in the condition existing in the
test, in which Vsg and Vs; are being used;

(5) The center of gravity in the position that
results in the highest value of Vso and VS1; and

(6) The weight used when Vsp and Vs are
being used as a factor to determine compliance
with a required performance standard.

(b) Vso and Vs1 must be determined by flight
tests, using the procedure and meeting the
flight characteristics specified in section
23.201.

(c) Except as provided in paragraph (d) of this
section, Vsp at maximum weight may not
exceed 61 knots (31,4 m/s) for:

(1) Single-engine airplanes; and

(2) Multiengine airplanes of 6.000 pounds
(2.722 kg) or less maximum weight that cannot
meet the minimum rate of climb specified in
paragraph 23.67(a) (1) with the critical engine
inoperative.

(d) All single-engine airplanes, and those
multiengine airplanes of 6.000 pounds (2.722
kg) or less maximum weight with a Vso of
more than 61 knots that do not meet the
requirements of paragraph 23.67(a)(1), must
comply with paragraph 23.562(d).

a(s) manete(s) de poténcia fechada(s) ou em
ndo mais do que a poténcia necessaria para
tracdo zero a uma velocidade ndo superior a
110 por cento da velocidade de estol;

(2) Para avides propelidos por motores a
turbina, o empuxo ndo maior que zero na
velocidade de estol, ou, se 0 empuxo resultante
ndo tiver efeito apreciavel na velocidade de
estol, com o(s) motor(es) em marcha lenta e
a(s) manete(s) de poténcia fechada(s);

(3) A(s) hélice(s) na posicao de decolagem;

(4) O avido na condicdo existente no ensaio, no
qual a Vsp e Vs; estdo sendo usadas;

(5) O centro de gravidade na posi¢do que
resulta no maior valor da Vso e Vsy; €

(6) O peso utilizado quando a Vso e Vs estdo
sendo usadas como um fator para determinar
cumprimento com uma norma de desempenho
requerida.

(b) Vso e Vsi devem ser determinadas por
ensaios em voo, usando o procedimento e
satisfazendo as caracteristicas de voo
especificados na sec¢do 23.201.

(c) Exceto como previsto no paragrafo (d) desta
secdo, a Vso no peso maximo ndo pode exceder
61 nos (31,4 m/s) para:

(1) Avibes monomotores; e

(2) Avides multimotores de 6.000 libras (2.722
kg) ou menos de peso maximo que ndo
conseguem cumprir a razdo minima de subida
especificada no paragrafo 23.67(a)(1) com o
motor critico inoperante.

(d) Todos os avides monomotores, e aqueles
avibes multimotores de 6.000 libras (2.722 kg)
ou menos de peso maximo com uma Vsp de
mais que 61 nos (31,4 m/s) que ndo cumprem
0s requisitos do paragrafo 23.67(a)(1), devem
cumprir com o paragrafo 23.562(d).
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[Doc. No. 27807, 61 FR 5184, Feb. 9, 1996, as amended by Amdt. 23-62, 76 FR 75753, Dec. 2,

2011]

[Resolugédo n° 446, de 06.09.2017]

23.51 Takeoff speeds.

(a) For normal, utility, and acrobatic category
airplanes, rotation speed, VR, is the speed at
which the pilot makes a control input, with the
intention of lifting the airplane out of contact
with the runway or water surface.

(1) For multiengine landplanes, Vr, must not
be less than the greater of 1,05 Vmc; or 1,10
Vsi;

(2) For single-engine landplanes, Vr, must not
be less than Vsz; and

(3) For seaplanes and amphibians taking off
from water, Vg, may be any speed that is
shown to be safe under all reasonably expected
conditions, including turbulence and complete
failure of the critical engine.

(b) For normal, utility, and acrobatic category
airplanes, the speed at 50 feet (15,24 m) above
the takeoff surface level must not be less than:

(1) For multiengine airplanes, the highest of:

(i) A speed that is shown to be safe for
continued flight (or emergency landing, if
applicable) under all reasonably expected
conditions, including turbulence and complete
failure of the critical engine;

(if) 1,10 Vmc; or

(iii) 1,20 Vsi.

(2) For single-engine airplanes, the higher of:
(i) A speed that is shown to be safe under all

reasonably expected conditions, including
turbulence and complete engine failure; or

23.51 Velocidades de decolagem.

(a) Para avides das categorias normal, utilidade
e acrobatica, a velocidade de rotagdo, VR, € a
velocidade na qual o piloto executa um
comando nos controles com a intencdo de
levantar o avido do contato com a pista ou
superficie da agua.

(1) Para avibes terrestres multimotores, a Vr
ndo pode ser menor que o0 maior entre 1,05 Vmc
ou 1,10 Vs,

(2) Para avibes terrestres monomotores, a VR,
néo pode ser inferior a Visy; e

(3) Para hidroavides e avides anfibios
decolando da &gua, a VR, pode ser qualquer
velocidade que seja demonstrada segura sob
todas as condicbes razoavelmente esperadas,
incluindo turbuléncia e falha completa do
motor critico.

(b) Para avides das categorias normal, utilidade
e acrobatica, a velocidade a 50 pés (15,24 m)
acima do nivel da superficie de decolagem nao
pode ser inferior a:

(1) Para aviGes multimotores, 0 maior entre:

() Uma velocidade que seja demonstrada
segura para a continuidade do voo (ou pouso de
emergéncia, se aplicavel), sob todas as
condicdes razoavelmente esperadas, incluindo
turbuléncia e falha completa do motor critico;
(ii) 1,10 Vmc, ou

(iii) 1,20 Vsi.

(2) Para avibes monomotores, 0 maior entre:

(1) Uma velocidade que seja demonstrada

Origem: SAR

43/366




Data da emissao: 24 de abril de 2018

RBAC n° 23
Emenda n° 63

(i) 1,20 Vs.

(c) For normal, utility, and acrobatic category
multiengine jets of more than 6.000 pounds
(2.722 kg) maximum weight and commuter
category airplanes, the following apply:

(1) V1 must be established in relation to Ver as
follows:

(i) Ver is the calibrated airspeed at which the
critical engine is assumed to fail. Ver must be
selected by the applicant but must not be less
than 1,05 Vwmc determined under paragraph
23.149(b) or, at the option of the applicant, not
less than Vmce determined under paragraph
23.149(f).

(i) The takeoff decision speed, Vi, is the
calibrated airspeed on the ground at which, as a
result of engine failure or other reasons, the
pilot is assumed to have made a decision to
continue or discontinue the takeoff. The takeoff
decision speed, Vi, must be selected by the
applicant but must not be less than Ve plus the
speed gained with the critical engine
inoperative during the time interval between
the instant at which the critical engine is failed
and the instant at which the pilot recognizes
and reacts to the engine failure, as indicated by
the pilot's application of the first retarding
means during the accelerate-stop determination
of paragraph 23.55.

(2) The rotation speed, Vg, in terms of
calibrated airspeed, must be selected by the
applicant and must not be less than the greatest
of the following:

(i) V1;

(i) 1,05 Vmc determined under paragraph
23.149(b);

(iii) 1,10 Vsy; or
(iv) The speed that allows attaining the initial

climb-out speed, V2, before reaching a height
of 35 feet (10,67 m) above the takeoff surface

segura sob todas as condicGes razoavelmente
esperadas, incluindo turbuléncia e falha
completa de motor; ou

(1) 1,20 Vs.

(c) Para avifes a jato multimotores com peso
méaximo superior a 6.000 libras (2.722 kg) das
categorias normal, utilidade e acrobatica, e para
avides das categorias transporte regional,
aplica-se o seguinte:

(1) A V1 deve ser estabelecida em relagdo a
VEF COMO Segue:

(i) Ver é a velocidade calibrada na qual é
assumida a falha do motor critico. A Ver deve
ser selecionada pelo requerente, mas ndao pode
ser inferior a 1,05 Vmc determinada conforme o
paragrafo 23.149(b) ou, por opcdo do
requerente, ndo inferior a Vmcc determinada
conforme o paragrafo 23.149(f).

(ii) A velocidade de decisdo na decolagem, V1,
é a velocidade calibrada no solo na qual,
devido a falha de motor ou outras razdes, é
assumido que o piloto tenha tomado a deciséo
de continuar ou interromper a decolagem. A
velocidade de decisdo na decolagem, V1, deve
ser selecionada pelo requerente, mas nao pode
ser inferior a Ver mais a velocidade ganha com
0 motor critico inoperante durante o intervalo
de tempo entre o instante em que o motor
critico falha e o instante em que o piloto
reconhece e reage a falha do motor, como
indicado pela aplicacdo pelo piloto do primeiro
meio de desaceleracdo durante a determinacgéo
da aceleracdo e parada da secdo 23.55.

(2) A velocidade de rotacdo, Vg, expressa em
termos de velocidade calibrada, deve ser
escolhida pelo requerente e ndo pode ser
inferior ao maior dos seguintes valores:

(i) V1

(i) 1,05 Vwmc determinada conforme o
paragrafo 23.149(b);
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in accordance with paragraph 23.57(c)(2).

(3) For any given set of conditions, such as
weight, altitude, temperature, and
configuration, a single value of Vr must be
used to show compliance with both the one-
engine-inoperative takeoff and all-engines-
operating takeoff requirements.

(4) The takeoff safety speed, V2, in terms of
calibrated airspeed, must be selected by the
applicant so as to allow the gradient of climb
required in paragraphs 23.67 (d)(1) and (d)(2)
but must not be less than 1,10 Vmc or less than
1,20 Vs;.

(5) The one-engine-inoperative  takeoff
distance, using a normal rotation rate at a speed
5 knots (2,6 m/s) less than VR, established in
accordance with paragraph (c)(2) of this
section, must be shown not to exceed the
corresponding one-engine-inoperative takeoff
distance, determined in accordance with
section 23.57 and paragraph 23.59(a)(1), using
the established Vr. The takeoff, otherwise
performed in accordance with section 23.57,
must be continued safely from the point at
which the airplane is 35 feet (10,67 m) above
the takeoff surface and at a speed not less than
the established V> minus 5 knots (2,6 m/s).

(6) The applicant must show, with all engines
operating, that marked increases in the
scheduled takeoff distances, determined in
accordance with paragraph 23.59(a)(2), do not
result from over-rotation of the airplane or out-
of-trim conditions.

(iii) 1,10 Vs1; ou

(iv) A velocidade que permita atingir a
velocidade inicial de subida, V., antes de
atingir uma altura de 35 pés (10,67 m) acima
da superficie da decolagem, de acordo com o
paréagrafo 23.57(c)(2).

(3) Para qualquer conjunto de condic0es, tais
como  peso, altitude, temperatura e
configuracdo, um Unico valor da Vr deve ser
utilizado para demonstrar o cumprimento dos
requisitos de decolagem, tanto com um motor
inoperante  como com todos o0s motores
operando.

(4) A velocidade segura de decolagem, Vo,
expressa em termos de velocidade calibrada,
deve ser selecionada pelo requerente de modo a
permitir o gradiente de subida requerido no
paragrafo 23.67(d)(1) e (d)(2), mas ndo pode
ser inferior a 1,10 Vmc ou inferior a 1,20 Vss.

(5) A distancia de decolagem com um motor
inoperante, usando uma razdo de rotagao
normal, a uma velocidade 5 nés (2,6 m/s)
inferior & VR, estabelecida de acordo com o
paragrafo (c)(2) desta secdo, deve ser
demonstrada ndo exceder a correspondente
distancia de decolagem com um motor
inoperante, determinada de acordo com segéo
23.57 e paragrafo 23.59(a)(1), usando a VR
estabelecida. A decolagem, em outros aspectos
realizada de acordo com a secdo 23.57, deve
ser continuada em seguranca a partir do ponto
em gue o avido esta 35 pés (10,67 m) acima da
superficie de decolagem e a uma velocidade
ndo inferior & V. estabelecida menos 5 nos (2,6
m/s).

(6) O requerente deve demonstrar, com todos
0s motores operando, que rotacdo excessiva do
avido ou condicdes fora da compensacdo nédo
resultam em aumentos significativos nas
distancias de decolagem previstas,
determinadas de acordo com o paragrafo
23.59(a)(2).

[Doc. No. 27807, 61 FR 5184, Feb. 9, 1996, as amended by Amdt. 23-62, 76 FR 75753, Dec. 2,
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2011]

[Resolugédo n° 446, de 06.09.2017]

23.53 Takeoff performance.

(a) For normal, utility, and acrobatic category
airplanes, the takeoff distance must be
determined in accordance with paragraph (b) of
this section, using speeds determined in
accordance with paragraph 23.51 (a) and (b).

(b) For normal, utility, and acrobatic category
airplanes, the distance required to takeoff and
climb to a height of 50 feet (15,24 m) above the
takeoff surface must be determined for each
weight, altitude, and temperature within the
operational limits established for takeoff with:

(1) Takeoff power on each engine;
(2) Wing flaps in the takeoff position(s); and
(3) Landing gear extended.

(c) For normal, utility, and acrobatic category
multiengine jets of more than 6.000 pounds
(2.722 kg) maximum weight and commuter
category airplanes, takeoff performance, as
required by sections 23.55 through 23.59, must
be determined with the operating engine(s)
within approved operating limitations.

23.53 Desempenho de decolagem.

(a) Para avides das categorias normal, utilidade
e acrobatica, a distancia de decolagem deve ser
determinada de acordo com o paragrafo (b)
desta secdo, utilizando as velocidades
determinadas de acordo com os paragrafos
23.51(a) e (b).

(b) Para avides das categorias normal, utilidade
e acrobatica, a distancia necessaria para decolar
e subir a uma altura de 50 pés (15,24 m) acima
da superficie de decolagem deve ser
determinada para cada peso, altitude e
temperatura dentro dos limites operacionais
estabelecidos para a decolagem com:

(1) Poténcia de decolagem em cada motor;

(2) Flapes das asas na(s) posicdo(des) de
decolagem; e

(3) Trem de pouso estendido.

(c) Para avides multimotores a jato das
categorias normal, utilidade e acrobéatica de
mais de 6000 libras (2.722 kg) de peso maximo
e para avides da categoria transporte regional, 0
desempenho de decolagem, como requerido
pelas secbes 23.55 a 2359, deve ser
determinado com o(s) motor(es) operantes
dentro das limitagdes operacionais aprovadas.

[Doc. No. 27807, 61 FR 5185, Feb. 9, 1996, as amended by Amdt. 23-62, 76 FR 75753, Dec. 2,

2011]

[Resolugéo n° 446, de 06.09.2017]

23.55 Accelerate-stop distance.

For normal, utility, and acrobatic category
multiengine jets of more than 6.000 pounds
(2.722 kg) maximum weight and commuter
category airplanes, the accelerate-stop distance

23.55 Distancia de aceleracéo e parada.

Para avioes multimotores a jato das categorias
normal, utilidade e acrobatica com mais que
6.000 libras (2.722 kg) de peso maximo e
avibes da categoria transporte regional, a
distancia de aceleracdo e parada deve ser
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must be determined as follows:

(a) The accelerate-stop distance is the sum of
the distances necessary to:

(1) Accelerate the airplane from a standing start
to Ver with all engines operating;

(2) Accelerate the airplane from Ver to Vi,
assuming the critical engine fails at Ver; and

(3) Come to a full stop from the point at which
V1 is reached.

(b) Means other than wheel brakes may be used
to determine the accelerate-stop distances if
that means:

(1) Is safe and reliable;
(2) Is used so that consistent results can be
expected under normal operating conditions;

and

(3) Is such that exceptional skill is not required
to control the airplane.

determinada como segue:

(a) A distancia de aceleracdo e parada é a soma
das distancias necessarias para:

(1) Acelerar o avido da imobilidade até a Ver
com todos 0s motores operando;

(2) Acelerar o avido da Ver até a Vi,
assumindo que o motor critico falha na Ver; e

(3) Realizar uma parada completa a partir do
ponto em que a V1 é atingida.

(b) Outros meios que ndo os freios de roda
podem ser usados para determinar as distancias
de aceleracéo e parada se este meio:

(1) E seguro e confiavel;
(2) E usado de forma que resultados
consistentes podem ser esperados em condigdes

normais de operacao; e

(3) E tal que habilidade excepcional ndo é
requerida para controlar o aviao.

[Amdt. 23-34, 52 FR 1826, Jan. 15, 1987, as amended by Amdt. 23-50, 61 FR 5185, Feb. 9, 1996,
as amended by Amdt. 23-62, 76 FR 75753, Dec. 2, 2011]

[Resolucgdo n° 446, de 06.09.2017]

23.57 Takeoff path.

For normal, utility, and acrobatic category
multiengine jets of more than 6.000 pounds
(2.722 kg) maximum weight and commuter
category airplanes, the takeoff path is as
follows:

(a) The takeoff path extends from a standing
start to a point in the takeoff at which the
airplane is 1.500 feet (457,20 m) above the
takeoff surface at or below which height the
transition from the takeoff to the enroute
configuration must be completed; and

(1) The takeoff path must be based on the

23.57 Trajetoria de decolagem.

Para avifes a jato multimotores com peso
méaximo superior a 6.000 libras (2.722 kg) das
categorias normal, utilidade e acrobética, e para
avides da categoria transporte regional, a
trajetoria de decolagem é definida como segue:

(@) A trajetoria de decolagem se estende desde
a imobilidade até o ponto da decolagem no
qual o avido estd a 1.500 pés (457,20 m) acima
da superficie de decolagem, no qual ou abaixo
do qual a transicdo da configuracdo de
decolagem para a de cruzeiro deve ser
completada; e

(1) A trajetoria de decolagem deve ser baseada

Origem: SAR

47/366




Data da emissao: 24 de abril de 2018

RBAC n° 23
Emenda n° 63

procedures prescribed in section 23.45;

(2) The airplane must be accelerated on the
ground to Ver at which point the critical engine
must be made inoperative and remain
inoperative for the rest of the takeoff; and

(3) After reaching Ver, the airplane must be
accelerated to Va.

(b) During the acceleration to speed V2, the
nose gear may be raised off the ground at a
speed not less than Vr. However, landing gear
retraction must not be initiated until the
airplane is airborne.

(c) During the takeoff path determination, in
accordance with paragraphs (a) and (b) of this
section:

(1) The slope of the airborne part of the takeoff
path must not be negative at any point;

(2) The airplane must reach V. before it is 35
feet (10,67 m) above the takeoff surface, and
must continue at a speed as close as practical
to, but not less than V2, until it is 400 feet
(121,92 m) above the takeoff surface;

(3) At each point along the takeoff path,
starting at the point at which the airplane
reaches 400 feet (121,92 m) above the takeoff
surface, the available gradient of climb must
not be less than:

(i) 1,2 percent for two-engine airplanes;

(it) 1,5 percent for three-engine airplanes;

(iii) 1,7 percent for four-engine airplanes; and
(4) Except for gear retraction and automatic
propeller feathering, the airplane configuration
must not be changed, and no change in power
that requires action by the pilot may be made,
until the airplane is 400 feet (121,92 m) above
the takeoff surface.

(d) The takeoff path to 35 feet (10,67 m)above

nos procedimentos prescritos na secéo 23.45;

(2) O avido deve ser acelerado no solo até a
VEr, ponto no qual o motor critico deve ser
feito inoperante e permanecer inoperante pelo
resto da decolagem; e

(3) Depois de atingir a Ver, 0 avido deve ser
acelerado para a Vo.

(b) Durante a aceleracdo até a velocidade V2, o
trem de pouso do nariz pode ser tirado do solo
a uma velocidade néo inferior a Vr. Contudo, a
retracdo do trem de pouso ndo pode ser iniciada
até que o avido esteja no ar.

(c) Durante a determinacdo da trajetéria de
decolagem, de acordo com os paragrafos (a) e
(b) desta secéo:

(1) Ainclinacéo da parte aérea da trajetoria de
decolagem ndo pode ser negativa em nenhum
ponto;

(2) O aviéo deve atingir a V2 antes de alcangar
35 pés (10,67 m) acima da superficie de
decolagem e deve continuar em uma
velocidade tdo proxima quanto possivel, mas
ndo inferior a V,, até que ele esteja 400 pés
(121,92 m) acima da superficie de decolagem;

(3) Em cada ponto ao longo da trajetéria de
decolagem, iniciando no ponto em que 0 avido
atinge 400 pés (121,92 m) acima da superficie
da decolagem, o gradiente de subida disponivel
n&do pode ser menor que:

() 1,2 por cento para avides bimotores;
(it) 1,5 por cento para avides trimotores, e
(iii) 1,7 por cento para avies quadrimotores; e

(4) A configuracdo do avido nédo pode ser
alterada, exceto pela retracdo do trem de pouso
e embandeiramento automatico de hélice, e
nenhuma mudanga na poténcia que requeira
acdo do piloto deve ser feita até que o avido
esteja 400 pes (121,92 m) acima da superficie
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the takeoff surface must be determined by a
continuous demonstrated takeoff.

(e) The takeoff path to 35 feet (10,67 m) above
the takeoff surface must be determined by
synthesis from segments; and

(1) The segments must be clearly defined and

must be related to distinct changes in
configuration, power, and speed,;
(2) The weight of the airplane, the

configuration, and the power must be assumed
constant throughout each segment and must
correspond to the most critical condition
prevailing in the segment; and

(3) The takeoff flight path must be based on the
airplane’s performance without utilizing ground
effect.

de decolagem.

(d) A trajetoria de decolagem até 35 pés (10,67
m) acima da superficie de decolagem deve ser
determinada através da demonstracdo de uma
decolagem continua.

(e) A trajetoria de decolagem a partir de 35 pés
(10,67 m) acima da superficie de decolagem
deve ser determinada pela sintese de
segmentos; e

(1) Os segmentos devem ser claramente
definidos e devem estar relacionados a nitidas
alteracbes na configuracdo, poténcia e
velocidade;

(2) O peso do avido, a configuracdo e a
poténcia devem ser assumidos constantes ao
longo de cada segmento e devem corresponder
a condicdo mais critica predominante no
segmento; e

(3) A trajetdria em voo da decolagem deve ser
baseada no desempenho do avido sem utilizar o
efeito de solo.

[Amdt. 23-34, 52 FR 1827, Jan. 15, 1987, as amended by Amdt. 23-50, 61 FR 5185, Feb. 9, 1996,
as amended by Amdt. 23-62, 76 FR 75753, Dec. 2, 2011]

[Resolugéo n° 446, de 06.09.2017]

23.59 Takeoff distance and takeoff run.

For normal, utility, and acrobatic category
multiengine jets of more than 6.000 pounds
(2.722 kg) maximum weight and commuter
category airplanes, the takeoff distance and, at
the option of the applicant, the takeoff run,
must be determined.

(a) Takeoff distance is the greater of:

(1) The horizontal distance along the takeoff
path from the start of the takeoff to the point at
which the airplane is 35 feet (10,67 m) above
the takeoff surface as determined under section
23.57; or

23.59 Distancia de decolagem e corrida de
decolagem.

Para avibes multimotores a jato de categoria
normal, utilidade e acrobética de mais de 6000
libras (2.722 kg) de peso m&ximo e para avides
da categoria transporte regional, a distancia de
decolagem e, por opcdo do requerente, a
corrida de decolagem, deve ser determinada.

(a) A distancia de decolagem ¢é a maior entre:

(1) A distancia horizontal ao longo da trajetoria
de decolagem a partir do inicio da decolagem
até o ponto em que o avido esta 35 pes (10,67
m) acima da superficie de decolagem como
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(2) With all engines operating, 115 percent of
the horizontal distance from the start of the
takeoff to the point at which the airplane is 35
feet (10,67 m) above the takeoff surface,
determined by a procedure consistent with
section 23.57.

(b) If the takeoff distance includes a clearway,
the takeoff run is the greater of:

(1) The horizontal distance along the takeoff
path from the start of the takeoff to a point
equidistant between the liftoff point and the
point at which the airplane is 35 feet (10,67 m)
above the takeoff surface as determined under
section 23.57; or

(2) With all engines operating, 115 percent of
the horizontal distance from the start of the
takeoff to a point equidistant between the liftoff
point and the point at which the airplane is 35
feet (10,67 m) above the takeoff surface,
determined by a procedure consistent with
section 23.57.

determinado pela secdo 23.57; ou

(2) Com todos os motores operando, 115 por
cento da distancia horizontal do inicio da
decolagem até o ponto em que o avido estd 35
pés (10,67 m) acima da superficie de
decolagem, determinada por um procedimento
consistente com a se¢do 23.57.

(b) Se a distancia de decolagem incluir uma
“clearway”, a corrida de decolagem ¢é a maior
entre:

(1) A distancia horizontal ao longo da trajetéria
de decolagem a partir do inicio da decolagem
até um ponto equidistante entre o ponto em que
0 avido deixa o solo e 0 ponto em que 0 aviao
esta 35 pés (10,67 m) acima da superficie de
decolagem, como determinada pela secédo
23.57; 0u

(2) Com todos os motores operando, 115 por
cento da distancia horizontal do inicio da
decolagem até um ponto equidistante entre o
ponto em que o avido deixa o0 solo e 0 ponto em
que o avido esta 35 pés (10,67 m) acima da
superficie de decolagem, determinada por um
procedimento consistente com a se¢do 23.57.

[Amdt. 23-34, 52 FR 1827, Jan. 15, 1987, as amended by Amdt. 23-50, 61 FR 5185, Feb. 9, 1996,
as amended by Amdt. 23-62, 76 FR 75753, Dec. 2, 2011]

[Resolugéo n° 446, de 06.09.2017]

23.61 Takeoff flight path.

For normal, utility, and acrobatic category
multiengine jets of more than 6,000 pounds
maximum weight and commuter category
airplanes, the takeoff flight path must be
determined as follows:

(a) The takeoff flight path begins 35 feet (10,67
m) above the takeoff surface at the end of the
takeoff distance determined in accordance with
section 23.509.

(b) The net takeoff flight path data must be
determined so that they represent the actual

23.61 Trajetéria em voo da decolagem.

Para avibes multimotores a jato da categoria
normal, utilidade e acrobatica com mais que
6.000 libras (2.722 kg) de peso maximo e
avides da categoria transporte regional, a
trajetéria em voo da decolagem deve ser
determinada como segue:

(a) A trajetoria em voo da decolagem comeca a
35 pés (10,67 m) acima da superficie de
decolagem ao final da distancia de decolagem,
determinada de acordo com a sec¢do 23.59.

(b) Os dados da trajetéria em voo liquida da
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takeoff flight paths, as determined in
accordance with section 23.57 and with
paragraph (a) of this section, reduced at each
point by a gradient of climb equal to:

(1) 0,8 percent for two-engine airplanes;

(2) 0,9 percent for three-engine airplanes; and
(3) 1,0 percent for four-engine airplanes.

(c) The prescribed reduction in climb gradient
may be applied as an equivalent reduction in
acceleration along that part of the takeoff flight

path at which the airplane is accelerated in
level flight.

decolagem devem ser determinados de modo
que eles representem a real trajetéria em voo da
decolagem, determinada conforme a secédo
23.57 e com o paragrafo (a) desta secdo,
reduzidas em cada ponto por um gradiente de
subida igual a:

(1) 0,8 por cento para avides bimotores;

(2) 0,9 por cento para avides trimotores; e

(3) 1,0 por cento para avides quadrimotores.

(c) A reducéo prescrita no gradiente de subida
deve ser aplicada como uma redugdo
equivalente na aceleracdo ao longo da parte da

trajetoria em voo da decolagem na qual o avido
é acelerado em voo nivelado.

[Amdt. 23-34, 52 FR 1827, Jan. 15, 1987, as amended by Amdt. 23-62, 76 FR 75753, Dec. 2, 2011]

[Resolucgéo n° 446, de 06.09.2017]

23.63 Climb: General.

(@ Compliance with the requirements of
sections 23.65, 23.66, 23.67, 23.69, and 23.77
must be shown:

(1) Out of ground effect; and

(2) At speeds that are not less than those at
which compliance with the powerplant cooling
requirements of sections 23.1041 to 23.1047
has been demonstrated; and

(3) Unless otherwise specified, with one engine
inoperative, at a bank angle not exceeding 5
degrees.

(b) For normal, utility, and acrobatic category
reciprocating engine-powered airplanes of
6.000 pounds (2.722 kg) or less maximum

weight, compliance must be shown with
paragraphs  23.65(a), 23.67(a),  where
appropriate, and paragraph 23.77(a) at

maximum takeoff or landing weight, as
appropriate, in a standard atmosphere.

23.63 Subida: Geral.

(@ O cumprimento com o0s requisitos das
secOes 23.65, 23.66, 23.67, 23.69 e 23.77
devem ser demonstrados:

(1) Fora do efeito de solo; e

(2) Em velocidades que ndo sejam menores do
que aquelas nas quais 0 cumprimento com 0s
requisitos de refrigeragdo do  grupo
motopropulsor das secBes 23.1041 a 23.1047
tenha sido demonstrado; e

(3) A menos que especificado de outra
maneira, com um motor inoperante, em um
angulo de inclinacdo lateral ndo superior a 5
graus.

(b) Para avides das categorias normal, utilidade
e acrobatica, propelidos por motores
convencionais, e com até 6.000 libras (2.722
kg) de peso maximo, deve ser demonstrado o
cumprimento com o0s pardgrafos 23.65(a),
23.67(a), onde for apropriado, e paragrafo
23.77(a) no peso maximo de decolagem ou
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(c) For each of the following normal, utility,
and acrobatic category airplanes: (1)
reciprocating engine-powered airplanes of
more than 6.000 pounds (2.722 kg) maximum
weight, (2) single engine turbines, and (3)
multiengine turbine airplanes of 6.000 pounds
(2722 kg) or less maximum weight,
compliance must be shown at weights as a
function of airport altitude and ambient
temperature within the operational limits
established  for takeoff and landing,
respectively, with:

(1) For reciprocating engine-power airplanes of
more than 6.000 pounds (2.722 kg) maximum
weight:

(i) Paragraphs 23.65(b) and 23.67(b)(1) and
(2), where appropriate, for takeoff and

(i) Paragraphs 23.67(b)(2), where appropriate,
and 23.77(b), for landing,

(2) For single-engine turbines:
(i) Paragraph 23.65(b), for takeoff, and
(i) Paragraph 23.77(b) for landing.

(3) For multiengine turbine airplanes of 6.000
pounds (2.722 kg) or less maximum weight:

(i) For takeoff, 23.65(b) and

(A) If a turbopropeller-power airplane,
23.67(b)(1), and (2), where appropriate.

(B) If a jet airplane, 23.67(c)(1), and (2), where
appropriate.

(it) For landing, 23.77(b) and

(A) If a turbopropeller-powered airplane,
23.67(b)(2), where appropriate.

(B) If a jet airplane,
appropriate.

23.67(c)(2), where

(d) For multiengine turbine airplanes over

pouso, o que for apropriado, em uma atmosfera
padréo.

(c) Para todos os seguintes avides das
categorias normal, utilidade e acrobatica: (1)
avides propelidos por motores convencionais e
com peso méaximo superior a 6.000 libras
(2.722 kg), (2) avibes monomotor a turbina, e
(3) avibes multimotores a turbina de peso
méaximo igual ou inferior a 6.000 libras (2.722
kg), o cumprimento deve ser demonstrado com
pesos como uma funcdo da altitude do
aerodromo e temperatura ambiente, dentro dos
limites  operacionais  estabelecidos para
decolagem e pouso, respectivamente, com:

(1) Para avibes propelidos por motores
convencionais e com peso MAximo superior a
6.000 libras (2.722 kg):

(i) Paragrafos 23.65(b) e 23.67(b)(1) e (2),
onde apropriado, para a decolagem, e

(ii) paragrafo 23.67(b)(2), onde apropriado, e
23.77(b), para o pouso,

(2) Para aviGes monomotor & turbina:
(i) Paragrafo 23.65(b), para a decolagem, e
(ii) Paragrafo 23.77(b), para o pouso,

(3) Para avides multimotores a turbinas de peso
méaximo igual ou inferior a 6.000 libras (2.722

kg):
(i) Para a decolagem, 23.65(b), e

(A) Se um avido turboélice, 23.67(b)(1) e (2),
onde apropriado.

(B) Se um aviao a jato, 23.67(c)(1) e (2), onde
apropriado.

(ii) Para o pouso, 23.77(b) e

(A) Se um avido turboélice, 23.67(b)(2), onde
apropriado.
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6.000 pounds (2.722 kg) maximum weight in
the normal, utility, and acrobatic category and
commuter category airplanes, compliance must
be shown at weights as a function of airport
altitude and ambient temperature within the
operational limits established for takeoff and
landing, respectively, with:

(1) If a normal, utility, or acrobatic category,
turbopropeller-powered airplane:

(i) Paragraphs 23.67(b)(1), and (2), where
appropriate, for takeoff, and

(if) Paragraph 23.67(b)(2), where appropriate,
and 23.77(c), for landing

(2) If a jet or commuter category airplane:

(i) Paragraphs 23.67(d)(1), (2), and (3), where
appropriate, for takeoff, and

(i) Paragraphs 23.67(d)(3), and (4), where
appropriate, and 23.77(c) for landing.

(B) Se um avido a jato, 23.67(c)(2), onde
apropriado.

(d) Para avides multimotores a turbina com
peso maximo superior a 6.000 libras (2.722 kg)
das categorias normal, utilidade e acrobatica, e
para avides da categoria transporte regional, o
cumprimento deve ser demonstrado com pesos
como uma funcéo da altitude do aerédromo e
temperatura ambiente dentro dos limites
operacionais estabelecidos para decolagem e
pouso, respectivamente, com:

(1) Se um avido turboélice das categorias
normal, utilidade ou acrobatica:

(i) Paragrafos 23.67(b)(1) e
apropriado, para a decolagem, e

onde

(),
(ii) Paragrafos 23.67(b)(2), onde apropriado, e
23.77(c), para 0 pouso.

(2) Se um avido a jato ou um avido da categoria
transporte regional:

(i) Paragrafos 23.67(d)(1), (2) e (3), onde
apropriado, para a decolagem, e

(ii) Paragrafos 23.67(d)(3) e (4), onde
apropriado, e 23.77(c), para 0 pouso.

[Doc. No. 27807, 61 FR 5186, Feb. 9, 1996, as amended by Amdt. 23-62, 76 FR 75753, Dec. 2,

2011]

[Resolugdo n° 446, de 06.09.2017]

23.65 Climb: All engines operating.

(a) Each normal, utility, and acrobatic category
reciprocating engine-powered airplane of 6.000
pounds (2.722 kg) or less maximum weight
must have a steady climb gradient at sea level
of at least 8.3 percent for landplanes or 6.7
percent for seaplanes and amphibians with:

(1) Not more than maximum continuous power
on each engine;

23.65 Subida: Todos os motores operando.

(a) Todo avido da categoria normal, utilidade e
acrobatica, propelido por motor convencional e
com 6.000 libras (2.722 kg) ou menos de peso
maximo deve ter um gradiente de subida
estabilizado ao nivel do mar de pelo menos 8,3
por cento para avides terrestres e 6,7 por cento
para hidroavides e avides anfibios com:

(1) N&do mais do que a poténcia maxima
continua em cada motor;
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(2) The landing gear retracted,

(3) The wing flaps in the takeoff position(s);
and

(4) A climb speed not less than the greater of
1.1 Vmc and 1.2 Vs; for multiengine airplanes
and not less than 1.2 Vs: for single-engine
airplanes.

(b) Each normal, utility, and acrobatic category
reciprocating engine-powered airplane of more
than 6.000 pounds (2.722 kg) maximum
weight, single-engine turbine, and multiengine
turbine airplanes of 6.000 pounds (2.722 kg) or
less maximum in the normal, utility, and
acrobatic category must have a steady gradient
of climb after takeoff of at least 4 percent with:

(1) Take off power on each engine;

(2) The landing gear extended, except that if
the landing gear can be retracted in not more
than seven seconds, the test may be conducted
with the gear retracted;

(3) The wing flaps in the takeoff position(s);
and

(4) A climb speed as specified in paragraph
23.65(a)(4).

(2) O trem de pouso recolhido;

(3) Os flapes das asas na(s) posicao(bes) de
decolagem; e

(4) Uma velocidade de subida ndo inferior ao
maior entre 1,1 Vmc € 1,2 Vs1 para avides
multimotores, e ndo inferior a 1,2 Vs para
avides monomotores.

(b) Todo avido da categoria normal, utilidade e
acrobatica, propelido por motor convencional e
mais que 6.000 libras (2.722 kg) de peso
maximo, avido monomotor a turbina e avido
multimotor a turbina de 6000 libras (2722 Kg)
ou menos de peso maximo das categorias
normal, utilidade e acrobatica deve ter um
gradiente de subida estabilizado ap6s a
decolagem de pelo menos 4 por cento com:

(1) Poténcia de decolagem em cada motor;

(2) O trem de pouso estendido, exceto que se 0
trem de pouso pode ser recolhido em no
méaximo sete segundos, 0 ensaio pode ser
realizado com o trem de pouso recolhido;

(3) Os flapes das asas na(s) posicdo(Bes) de
decolagem; e

(4) Uma velocidade de subida
especificado no paragrafo 23.65(a)(4).

como

[Doc. No. 27807, 61 FR 5186, Feb. 9, 1996, as amended by Amdt. 23-62, 76 FR 75753, Dec. 2,

2011]

[Resolucgdo n° 446, de 06.09.2017]

8 23.66 Takeoff climb: One-engine inoperative.

For normal, utility, and acrobatic category reciprocating engine-powered airplanes of more than
6,000 pounds maximum weight, and turbine engine-powered airplanes in the normal, utility, and
acrobatic category, the steady gradient of climb or descent must be determined at each weight,
altitude, and ambient temperature within the operational limits established by the applicant with—

(a) The critical engine inoperative and its propeller in the position it rapidly and automatically

assumes;

(b) The remaining engine(s) at takeoff power;
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(c) The landing gear extended, except that if the landing gear can be retracted in not more than
seven seconds, the test may be conducted with the gear retracted;

(d) The wing flaps in the takeoff position(s):

(e) The wings level; and

(f) A climb speed equal to that achieved at 50 feet in the demonstration of §23.53.

[Doc. No. 27807, 61 FR 5186, Feb. 9, 1996]

23.67 Climb: One engine inoperative.

(a) For normal, utility, and acrobatic category
reciprocating multiengine-powered airplanes of
6.000 pounds (2.722 kg) or less maximum
weight, the following apply:

(1) Except for those airplanes that meet the
requirements  prescribed in  paragraph
23.562(d), each airplane with a Vso of more
than 61 knots (31,4 m/s) must be able to
maintain a steady climb gradient of at least 1,5
percent at a pressure altitude of 5.000 feet
(1.524 m) with the:

(i) Critical engine inoperative and its propeller
in the minimum drag position;

(i) Remaining engine(s) at not more than
maximum continuous power;

(iii) Landing gear retracted;

(iv) Wing flaps retracted; and

(v) Climb speed not less than 1,2 Vs:.

(2) For each airplane that meets the
requirements  prescribed in  paragraph
23.562(d), or that has a Vso of 61 knots or less,
the steady gradient of climb or descent at a
pressure altitude of 5,000 feet (1.524 m) must
be determined with the:

(i) Critical engine inoperative and its propeller
in the minimum drag position;

(i) Remaining engine(s) at not more than

23.67 Subida: Um motor inoperante.

(a) Para avides multimotores propelidos por
motores convencionais da categoria normal,
utilidade e acrobatica, e de 6.000 libras (2.722
kg) ou menos de peso maximo, aplica-se o
seguinte:

(1) Exceto para aqueles avides que cumprem oS
requisitos prescritos no paragrafo 23.562(d),
todo avido com uma Vsp maior que 61 nds
(31,4 m/s) deve ser capaz de manter um
gradiente de subida estabilizado de pelo menos
1,5 por cento, a uma altitude-pressédo de 5.000
pés (1.524 m) com:

(i) Motor critico inoperante e sua hélice na
posicao de arrasto minimo;

(i) O(s) motor(es) remanescente(s) com ndo
mais que a poténcia maxima continua;

(iii) Trem de pouso recolhido;
(iv) Flapes das asas recolhidos; e
(v) Velocidade de subida nédo inferior a 1,2 Vs;.

(2) Para todo avido que cumpre 0S requisitos
prescritos no paragrafo 23.562(d), ou que tenha
uma Vso de 61 nés ou menos, o gradiente de
subida ou descida estabilizado a uma altitude-
pressdéo de 5.000 pés (1.524 m) deve ser
determinado com:

(i) Motor critico inoperante e sua hélice na
posicao de arrasto minimo;
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maximum continuous power;

(i) Landing gear retracted;

(iv) Wing flaps retracted; and

(v) Climb speed not less than 1.2 Vs:.

(b) For normal, utility, and acrobatic category
reciprocating multiengine-powered airplanes of
more than 6.000 pounds (2.722 kg) maximum
weight, and multiengine  turbopropeller-
powered airplanes in the normal, utility, and
acrobatic category:

(1) The steady gradient of climb at an altitude
of 400 feet above the takeoff must be no less
than 1 percent with:

(i) The critical engine inoperative and its
propeller in the minimum drag position;

(if) Remaining engine(s) at takeoff power;
(iii) Landing gear retracted;
(iv) Wing flaps in the takeoff position(s); and

(v) Climb speed equal to that achieved at 50
feet in the demonstration of section 23.53.

(2) The steady gradient of climb must not be
less than 0,75 percent at an altitude of 1.500
feet (457,2 m) above the takeoff surface, or
landing surface, as appropriate, with the:

(i) Critical engine inoperative and its propeller
in the minimum drag position;

(i) Remaining engine(s) at not more than
maximum continuous power;

(i) Landing gear retracted;
(iv) Wing flaps retracted; and
(v) Climb speed not less than 1.2 Vs:.

(c) For normal, utility, and acrobatic category

(i) O(s) motor(es) remanescente(s) com n&o
mais que a poténcia maxima continua;

(iii) Trem de pouso recolhido;
(iv) Flapes das asas recolhidos; e
(v) Velocidade de subida ndo inferior a 1,2 Vs;.

(b) Para avides multimotores propelidos por
motores convencionais das categorias normal,
utilidade e acrobéatica, com mais que 6.000
libras (2.722 kg) de peso méaximo, e avides
multimotores  turboélices, das categorias
normal, utilidade e acrobatica:

(1) O gradiente de subida estabilizado a uma
altitude de 400 pés (121,9 m) acima da
decolagem deve ser ndo menor que 1 por cento
com:

(i) O motor critico inoperante e sua hélice na
posicdo de arrasto minimo;

(ii) O(s) motor(es) remanescente(s) na poténcia
de decolagem;

(iii) Trem de pouso recolhido;

(iv) Flapes das asas na(s) posicdo(bes) de
decolagem; e

(v) Velocidade de subida igual aquela atingida
a 50 pés (15,24 m) na demonstracdo do
paréagrafo 23.53.

(2) O gradiente de subida estabilizado n&o pode
ser inferior a 0,75 por cento a uma altitude de
1.500 pés (457,2 m) acima da superficie de
decolagem, ou superficie de pouso, conforme o
caso, com:

(i) Motor critico inoperante e sua hélice na
posicdo de arrasto minimo;

(if) O(s) motor(es) remanescente(s) com nao
mais que a poténcia maxima continua;
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multiengine jets of 6.000 pounds (2.722 kg) or
less maximum weight:

(1) The steady gradient of climb at an altitude
of 400 feet (121,9 m) above the takeoff must be
no less than 1,2 percent with the:

(i) Critical engine inoperative;

(i1) Remaining engine(s) at takeoff power;
(i) Landing gear retracted;

(iv) Wing flaps in the takeoff position(s); and

(v) Climb speed equal to that achieved at 50
feet (15,24 m) in the demonstration of section
23.53.

(2) The steady gradient of climb may not be
less than 0,75 percent at an altitude of 1.500
feet (457,2 m) above the takeoff surface, or
landing surface, as appropriate, with the:

(i) Critical engine inoperative;

(i) Remaining engine(s) at not more than
maximum continuous power;

(iii) Landing gear retracted;
(iv) Wing flaps retracted; and
(v) Climb speed not less than 1.2 Vs:.

(d) For multiengine jets over 6.000 pounds
(2.722 kg) maximum weight in the normal,
utility and acrobatic category and commuter
category airplanes, the following apply:

(1) Takeoff; landing gear extended. The steady
gradient of climb at the altitude of the takeoff
surface must be measurably positive for two-
engine airplanes, not less than 0,3 percent for
three-engine airplanes, or 0,5 percent for four-
engine airplanes with:

(i) The critical engine inoperative and its
propeller, if applicable, in the position it

(i1i) Trem de pouso recolhido;
(iv) Flapes das asas recolhidos; e

(v) Velocidade de subida ndo inferior a 1,2
VS1.

(c) Para avides multimotores a jato da categoria
normal, utilidade e acrobatica de 6.000 libras
(2.722 kg) ou menos de peso maximo:

(1) O gradiente de subida estabilizado a uma
altitude de 400 pes (121,9 m) acima da
decolagem deve ser ndo menor que 1,2 por
cento com:

(i) O motor critico inoperante;

(i) motor(es) remanescente(s) na poténcia de
decolagem;

(iii) O trem de pouso recolhido;

(iv) Os flapes das asas na(s) posicdo(des) de
decolagem; e

(v) A velocidade de subida igual a aquela
atingida a 50 ft (15,24 m) na demonstragao
secdo 23.53.

(2) O gradiente de subida estabilizado n&o pode
ser menor que 0,75 por cento a uma altitude de
1500 pes (457,2 m) acima da superficie de
decolagem, ou da superficie de pouso,
conforme apropriado, com:

(i) O motor critico inoperante;

(if) motor(es) remanescente(s) em ndo mais que
poténcia maxima continua;

(iii) O trem de pouso recolhido;
(iv) Os flapes das asas recolhidos;

(v) Velocidade de subida ndo menor que 1.2
Vsi.

(d) Para avides multimotores a jato de peso
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rapidly and automatically assumes;
(i1) The remaining engine(s) at takeoff power;

(iii) The landing gear extended, and all landing
gear doors open;

(iv) The wing flaps in the takeoff position(s);
(v) The wings level; and
(vi) A climb speed equal to Vo.

(2) Takeoff; landing gear retracted. The steady
gradient of climb at an altitude of 400 feet
(121,92 m) above the takeoff surface must be
not less than 2,0 percent of two-engine
airplanes, 2,3 percent for three-engine
airplanes, and 2,6 percent for four-engine
airplanes with:

(i) The critical engine inoperative and its
propeller, if applicable, in the position it
rapidly and automatically assumes;

(1) The remaining engine(s) at takeoff power;
(iii) The landing gear retracted,
(iv) The wing flaps in the takeoff position(s);
(v) A climb speed equal to V.

(3) Enroute. The steady gradient of climb at an
altitude of 1.500 feet (457,2 m) above the
takeoff or landing surface, as appropriate, must
be not less than 1,2 percent for two-engine
airplanes, 1,5 percent for three-engine
airplanes, and 1,7 percent for four-engine
airplanes with:

(i) The critical engine inoperative and its
propeller, if applicable, in the minimum drag
position;

(if) The remaining engine(s) at not more than
maximum continuous power;

maximo maior que 6000 libras (2.722 kg) das
categorias normal, utilidade e acrobatica e para
avides na categoria transporte regional, aplica-
se 0 seguinte:

(1) Decolagem, trem de pouso estendido. O
gradiente de subida estabilizado, na altitude da
superficie  de  decolagem  deve  ser
mensuravelmente  positivo  para  avides
bimotores, ndo inferior a 0,3 por cento para
avides trimotores, ou 0,5 por cento para avides
quadrimotores com:

(i) O motor critico inoperante e sua hélice, se
aplicavel, na posicdo que esta assume
automatica e rapidamente;

(i1) O(s) motor(es) remanescente(s) na poténcia
de decolagem;

(iii) O trem de pouso estendido, e todas as
portas do trem de pouso abertas;

(iv) Os flapes das asas na(s) posicdo(des) de
decolagem;

(v) As asas niveladas; e
(vi) Uma velocidade de subida igual a V2.

(2) Decolagem, trem de pouso recolhido. O
gradiente de subida estabilizado a uma altitude
de 400 pés (121,92 m) acima da superficie de
decolagem néo pode ser inferior a 2,0 por cento
para avibes bimotores, 2,3 por cento para
avides trimotores, e 2,6 por cento para avides
quadrimotores com:

(i) O motor critico inoperante e sua hélice, se
aplicavel, na posicdo que esta assume
automatica e rapidamente;

(if) O(s) motor(es) remanescente(s) na poténcia
de decolagem;

(iii) O trem de pouso recolhido;

(iv) Os flapes das asas na(s) posicdo(des) de

Origem: SAR

58/366




Data da emissao: 24 de abril de 2018

RBAC n° 23
Emenda n° 63

(iii) The landing gear retracted;
(iv) The wing flaps retracted; and
(v) A climb speed not less than 1.2 Vs;.

(4) Discontinued approach. The steady gradient
of climb at an altitude of 400 feet (121,9 m)
above the landing surface must be not less than
2,1 percent for two-engine airplanes, 2,4
percent for three-engine airplanes, and 2,7
percent for four-engine airplanes, with:

(i) The critical engine inoperative and its
propeller, if applicable, in the minimum drag
position;

(ii) The remaining engine(s) at takeoff power;
(iii) Landing gear retracted;

(iv) Wing flaps in the approach position(s) in
which Vs for these position(s) does not exceed
110 percent of the Vsi for the related all-
engines-operated landing position(s); and

(v) A climb speed established in connection
with normal landing procedures but not
exceeding 1.5 Vs:.

decolagem;
(v) Uma velocidade de subida igual a V.

(3) Cruzeiro. O gradiente de subida
estabilizado a uma altitude de 1500 pés (457,2
m) acima da superficie de decolagem ou pouso,
conforme o caso, ndo pode ser inferior a 1,2
por cento para avides bimotores, 1,5 por cento
para avifes trimotores, e 1,7 por cento para
avides quadrimotores com:

(i) O motor critico inoperante e sua hélice, se
aplicavel, na posi¢do de arrasto minimo;

(i) O(s) motor(es) remanescente(s) em néo
mais que a poténcia maxima continua;

(iii) O trem de pouso recolhido;
(iv) Os flapes das asas recolhidos; e

(v) Uma velocidade de subida nao inferior a 1,2
Vs1.

(4) Arremetida. O gradiente de subida
estabilizado a uma altitude de 400 pés (121,9
m) acima da superficie de pouso ndo pode ser
inferior a 2,1 por cento para avies bimotores,
2,4 por cento para avides trimotores, e 2,7 por
cento para avides quadrimotores com:

(i) O motor critico inoperante e sua hélice, se
aplicavel, na posicdo de arrasto minimo;

(ii) O(s) motor(es) remanescente(s) na poténcia
de decolagem;

(iii) O trem de pouso recolhido;

(iv) Os flapes das asas na(s) posicdo(des) de
aproximacdo nas quais a Vsi para esta(s)
posicao(Bes) ndo excede 110 por cento da Vs:
para a(s) correspondente(s) posicdo(0es) de
pouso com todos 0s motores operando; e

(v) Uma velocidade de subida estabelecida em
conexd com 0s procedimentos normais de
pouso, mas ndo excedendo a 1,5 Vsi.

Origem: SAR

59/366




Data da emissao: 24 de abril de 2018 RBAC n° 23

Emenda n° 63

[Doc. No. 27807, 61 FR 5186, Feb. 9, 1996, as amended by Amdt. 23-62, 76 FR 75754, Dec. 2,
2011]

[Resolugédo n° 446, de 06.09.2017]
§ 23.69 Enroute climb/descent.

(a) All engines operating. The steady gradient and rate of climb must be determined at each weight,
altitude, and ambient temperature within the operational limits established by the applicant with—

(1) Not more than maximum continuous power on each engine;

(2) The landing gear retracted;

(3) The wing flaps retracted; and

(4) A climb speed not less than 1.3 Vsz.

(b) One engine inoperative. The steady gradient and rate of climb/descent must be determined at
each weight, altitude, and ambient temperature within the operational limits established by the
applicant with—

(1) The critical engine inoperative and its propeller in the minimum drag position;

(2) The remaining engine(s) at not more than maximum continuous power;

(3) The landing gear retracted;

(4) The wing flaps retracted; and

(5) A climb speed not less than 1.2 Vs;.

[Doc. No. 27807, 61 FR 5187, Feb. 9, 1996]

8 23.71 Glide: Single-engine airplanes.

The maximum horizontal distance traveled in still air, in nautical miles, per 1,000 feet of altitude
lost in a glide, and the speed necessary to achieve this must be determined with the engine
inoperative, its propeller in the minimum drag position, and landing gear and wing flaps in the most

favorable available position.

[Doc. No. 27807, 61 FR 5187, Feb. 9, 1996]

23.73 Reference landing approach speed. 23.73 Velocidade de referéncia do pouso.

(a) For normal, utility, and acrobatic category
reciprocating engine-powered airplanes of
6.000 pounds (2.722 kg) or less maximum

(a) Para avides das categorias normal, utilidade
e acrobatica, propelidos por  motor
convencional e de 6.000 libras (2.722 kg) ou
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weight, the reference landing approach speed,
VRrer, may not be less than the greater of Ve,
determined in 23.149(b) with the wing flaps in
the most extended takeoff position, and 1,3
VSL1.

(b) Each of the following normal, utility, and
acrobatic category airplanes: (1) reciprocating
engine-powered airplane of more than 6.000
pounds (2.722 kg) maximum weight, (2)
turbine powered airplane of 6.000 pounds
(2.722 kg) or less maximum weight, and (3)
single engine turbine powered airplane of more
than 6.000 pounds (2.722 kg) maximum
weight, the reference landing approach speed,
VRrer, may not be less than the greater of Vc,
determined in 23.149(c), and 1,3 Vs:.

(c) For normal, utility, and acrobatic category
multiengine turbine powered airplanes over
6.000 pounds (2.722 kg) maximum weight and
commuter category airplanes, the reference
landing approach speed, Vrer, may not be less
than the greater of 1,05 Vwmc, determined in
23.149(c), and 1,3 Vst.

menos do peso méximo, a velocidade de
referéncia do pouso, Vrer, ndo pode ser inferior
ao maior entre a Vmc, determinada no
paragrafo 23.149(b) com os flapes das asas na
mais estendida posi¢do de decolagem, e 1,3
VS1.

(b) Para todos o0s seguintes avides das
categorias normal, utilidade e acrobatica: (1)
avido propelido por motor convencional com
mais que 6.000 libras (2.722 kg) de peso
méaximo, (2) avido propelido a turbina de 6.000
libras (2.722 kg) ou menos de peso maximo, e
(3) avido monomotor a turbina com mais que
6.000 libras (2.722 kg) de peso maximo, a
velocidade de referéncia do pouso, Vrer, N30
pode ser inferior ao maior entre a Vwmc,
determinada no parégrafo 23.149(c), e 1,3 Vs:.

(c) Para avides multimotores a turbina das
categorias normal, utilidade e acrobéatica de
mais que 6.000 libras (2.722 kg) de peso
maximo e avides da categoria transporte
regional, a velocidade de referéncia do pouso,
Vrer, Nd0 pode ser inferior ao maior entre 1,05
Vwmc, determinada no paréagrafo 23.149(c), e 1,3
Vsi.

[Amdt. 23-62, 76 FR 75754, Dec. 2, 2011]
[Resolugéo n° 446, de 06.09.2017]

8 23.75 Landing distance.

The horizontal distance necessary to land and come to a complete stop from a point 50 feet above
the landing surface must be determined, for standard temperatures at each weight and altitude
within the operational limits established for landing, as follows:

(a) A steady approach at not less than Vrer, determined in accordance with 823.73 (a), (b), or (c), as
appropriate, must be maintained down to the 50 foot height and—

(1) The steady approach must be at a gradient of descent not greater than 5.2 percent (3 degrees)

down to the 50-foot height.

(2) In addition, an applicant may demonstrate by tests that a maximum steady approach gradient
steeper than 5.2 percent, down to the 50-foot height, is safe. The gradient must be established as an
operating limitation and the information necessary to display the gradient must be available to the

pilot by an appropriate instrument.
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(b) A constant configuration must be maintained throughout the maneuver.

(c) The landing must be made without excessive vertical acceleration or tendency to bounce, nose

over, ground loop, porpoise, or water loop.

(d) It must be shown that a safe transition to the balked landing conditions of 823.77 can be made
from the conditions that exist at the 50 foot height, at maximum landing weight, or at the maximum
landing weight for altitude and temperature of §23.63 (c)(2) or (d)(2), as appropriate.

(e) The brakes must be used so as to not cause excessive wear of brakes or tires.

(f) Retardation means other than wheel brakes may be used if that means—

(1) Is safe and reliable; and

(2) Is used so that consistent results can be expected in service.

(9) If any device is used that depends on the operation of any engine, and the landing distance
would be increased when a landing is made with that engine inoperative, the landing distance must
be determined with that engine inoperative unless the use of other compensating means will result
in a landing distance not more than that with each engine operating.

[Amdt. 23-21, 43 FR 2318, Jan. 16, 1978, as amended by Amdt. 23-34, 52 FR 1828, Jan. 15, 1987,
Amdt. 2342, 56 FR 351, Jan. 3, 1991; Amdt. 23-50, 61 FR 5187, Feb. 9, 1996]

23.77 Balked landing.

(a) Each normal, utility, and acrobatic category
reciprocating engine-powered airplane at 6.000
pounds (2.722 kg) or less maximum weight
must be able to maintain a steady gradient of
climb at sea level of at least 3,3 percent with:

(1) Takeoff power on each engine;
(2) The landing gear extended:;

(3) The wing flaps in the landing position,
except that if the flaps may safely be retracted
in two seconds or less without loss of altitude
and without sudden changes of angle of attack,
they may be retracted; and

(4) A climb speed equal to Vrer, as defined in
paragraph 23.73(a).

(b) Each of the following normal, utility, and
acrobatic category airplanes: (1) reciprocating
engine-powered airplane of more than 6.000

23.77 Arremetida.

(a) Todo avido da categoria normal, utilidade e
acrobatica, propelidos por motor convencional
e de 6.000 libras (2.722 kg) ou menos de peso
méaximo deve ser capaz de manter um gradiente
de subida estabilizado, ao nivel do mar, de pelo
menos 3,3 por cento com:

(1) Poténcia de decolagem em cada motor;
(2) O trem de pouso estendido;

(3) Os flapes das asas na posicdo de pouso,
exceto que se os flaps puderem ser recolhidos
em seguranca em dois segundos ou menos, sem
perda de altitude e sem mudangas bruscas de
angulo de ataque, eles podem ser recolhidos; e

(4) Uma velocidade de subida igual a Vrer, tal
como definido no paragrafo 23.73(a).

(b) Todos os seguintes avifes das categorias
normal, utilidade e acrobatica: (1) avido
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pounds (2.722 kg) maximum weight, (2)
turbine powered airplane of 6.000 pounds
(2.722 kg) or less maximum weight, and (3)
single engine turbine powered airplane of more
than 6.000 pounds (2.722 kg) maximum
weight, must be able to maintain a steady
gradient of climb of at least 2,5 percent with:

(1) Not more than the power that is available
on each engine eight seconds after initiation of
movement of the power controls from
minimum flight-idle position;

(2) The landing gear extended,;
(3) The wing flaps in the landing position; and

(4) A climb speed equal to Vrer, as defined in
paragraph 23.73(b).

(c) Each normal, utility, and acrobatic
multiengine turbine powered airplane over
6.000 pounds (2.722 kg) maximum weight and
each commuter category airplane must be able
to maintain a steady gradient of climb of at
least 3,2 percent with:

(1) Not more than the power that is available
on each engine eight seconds after initiation of
movement of the power controls from the
minimum flight idle position;

(2) Landing gear extended,;

(3) Wing flaps in the landing position; and

(4) A climb speed equal to Vrer, as defined in
paragraph 23.73(c).

propelido por motor convencional de mais que
6.000 libras (2.722 kg) de peso maximo, (2)
avido propelido a turbina com 6.000 libras
(2.722 kg) ou menos de peso maximo, e (3)
avido monomotor a turbina com mais de 6.000
libras (2.722 kg) de peso maximo, devem ser
capazes de manter um gradiente de subida
estabilizado de pelo menos 2,5 por cento com:

(1) Ndo mais do que a poténcia que esta
disponivel em cada motor oito segundos apds o
inicio do movimento dos controles de poténcia
a partir da posicdo de marcha lenta minima em
V0o;

(2) O trem de pouso estendido;
(3) Os flapes das asas na posicdo de pouso; e

(4) Uma velocidade de subida igual a Vrer,
como definida no paragrafo 23.73(b).

(c) Todo avido multimotor a turbina de peso
maximo maior que 6.000 libras (2.722 Kg) das
categorias normal, utilidade e acrobética, e
todo avido da categoria transporte regional
deve ser capaz de manter um gradiente de
subida estabilizado de pelo menos 3,2 por
cento com:

(1) Ndo mais do que a poténcia que esta
disponivel em cada motor oito segundos apds o
inicio do movimento dos controles de poténcia
a partir da posicdo de marcha lenta minima em
V0o;

(2) O trem de pouso estendido;
(3) Os flapes das asas na posicdo de pouso; e

(4) Uma velocidade de subida igual a Vrer,
como definida no paragrafo 23.73(c).

[Doc. No. 27807, 61 FR 5187, Feb. 9, 1996, as amended by Amdt. 23-62, 76 FR 75754, Dec. 2,

2011]
[Resolugéo n° 446, de 06.09.2017]

Flight Characteristics
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§ 23.141 General.

The airplane must meet the requirements of §823.143 through 23.253 at all practical loading
conditions and operating altitudes for which certification has been requested, not exceeding the
maximum operating altitude established under 823.1527, and without requiring exceptional piloting
skill, alertness, or strength.

[Doc. No. 26269, 58 FR 42156, Aug. 6, 1993]

Controllability and Maneuverability

§ 23.143 General.

(a) The airplane must be safely controllable and maneuverable during all flight phases including—
(1) Takeoff;

(2) Climb;

(3) Level flight;

(4) Descent;

(5) Go-around; and

(6) Landing (power on and power off) with the wing flaps extended and retracted.

(b) It must be possible to make a smooth transition from one flight condition to another (including
turns and slips) without danger of exceeding the limit load factor, under any probable operating
condition (including, for multiengine airplanes, those conditions normally encountered in the
sudden failure of any engine).

(c) If marginal conditions exist with regard to required pilot strength, the control forces necessary

must be determined by quantitative tests. In no case may the control forces under the conditions
specified in paragraphs (a) and (b) of this section exceed those prescribed in the following table:

Values in pounds force applied to the relevant control Pitch | Roll | Yaw
(@) For temporary application:
Stick 60 30
Wheel (Two hands on rim) 75 50
Wheel (One hand on rim) 50 25
Rudder Pedal 150
(b) For prolonged application 10 5 20

[Doc. No, 4080, 29 FR 17955, Dec. 18, 1964, as amended by Amdt. 23-14, 38 FR 31819, Nov. 19,
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1973; Amdt. 23-17, 41 FR 55464, Dec. 20, 1976; Amdt. 23-45, 58 FR 42156, Aug. 6, 1993; Amdt.
23-50, 61 FR 5188, Feb. 9, 1996]

§ 23.145 Longitudinal control.

(a) With the airplane as nearly as possible in trim at 1.3 Vs, it must be possible, at speeds below the
trim speed, to pitch the nose downward so that the rate of increase in airspeed allows prompt
acceleration to the trim speed with—

(1) Maximum continuous power on each engine;

(2) Power off; and

(3) Wing flap and landing gear—

(i) retracted, and

(i1) extended.

(b) Unless otherwise required, it must be possible to carry out the following maneuvers without
requiring the application of single-handed control forces exceeding those specified in §23.143(c).
The trimming controls must not be adjusted during the maneuvers:

(1) With the landing gear extended, the flaps retracted, and the airplanes as nearly as possible in
trim at 1.4 Vs, extend the flaps as rapidly as possible and allow the airspeed to transition from
1.4Vsito 1.4 Vso:

(i) With power off; and

(if) With the power necessary to maintain level flight in the initial condition.

(2) With landing gear and flaps extended, power off, and the airplane as nearly as possible in trim at
1.3 Vso: quickly apply takeoff power and retract the flaps as rapidly as possible to the
recommended go around setting and allow the airspeed to transition from 1.3 Vsoto 1.3 Vsi. Retract
the gear when a positive rate of climb is established.

(3) With landing gear and flaps extended, in level flight, power necessary to attain level flight at 1.1
Vso, and the airplane as nearly as possible in trim, it must be possible to maintain approximately
level flight while retracting the flaps as rapidly as possible with simultaneous application of not
more than maximum continuous power. If gated flat positions are provided, the flap retraction may
be demonstrated in stages with power and trim reset for level flight at 1.1 Vs, in the initial
configuration for each stage—

(i) From the fully extended position to the most extended gated position;

(i1) Between intermediate gated positions, if applicable; and

(iii) From the least extended gated position to the fully retracted position.
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(4) With power off, flaps and landing gear retracted and the airplane as nearly as possible in trim at
1.4 Vsy, apply takeoff power rapidly while maintaining the same airspeed.

(5) With power off, landing gear and flaps extended, and the airplane as nearly as possible in trim at
Vrer, Obtain and maintain airspeeds between 1.1 Vso, and either 1.7 Vsoor Vee, whichever is lower
without requiring the application of two-handed control forces exceeding those specified in
823.143(c).

(6) With maximum takeoff power, landing gear retracted, flaps in the takeoff position, and the
airplane as nearly as possible in trim at VVeeappropriate to the takeoff flap position, retract the flaps
as rapidly as possible while maintaining constant speed.

(c) At speeds above Vmo/Mwmo, and up to the maximum speed shown under §23.251, a maneuvering
capability of 1.5 g must be demonstrated to provide a margin to recover from upset or inadvertent
speed increase.

(d) It must be possible, with a pilot control force of not more than 10 pounds, to maintain a speed of
not more than Vrerduring a power-off glide with landing gear and wing flaps extended, for any
weight of the airplane, up to and including the maximum weight.

(e) By using normal flight and power controls, except as otherwise noted in paragraphs (e)(1) and
(e)(2) of this section, it must be possible to establish a zero rate of descent at an attitude suitable for
a controlled landing without exceeding the operational and structural limitations of the airplane, as
follows:

(1) For single-engine and multiengine airplanes, without the use of the primary longitudinal control
system.

(2) For multiengine airplanes—

(i) Without the use of the primary directional control; and

(ii) If a single failure of any one connecting or transmitting link would affect both the longitudinal
and directional primary control system, without the primary longitudinal and directional control

system.

[Doc. No. 26269, 58 FR 42157, Aug. 6, 1993; Amdt. 23-45, 58 FR 51970, Oct. 5, 1993, as
amended by Amdt. 23-50, 61 FR 5188, Feb. 9, 1996]

8 23.147 Directional and lateral control.

(a) For each multiengine airplane, it must be possible, while holding the wings level within five
degrees, to make sudden changes in heading safely in both directions. This ability must be shown at
1.4 Vsiwith heading changes up to 15 degrees, except that the heading change at which the rudder
force corresponds to the limits specified in 823.143 need not be exceeded, with the—

(1) Critical engine inoperative and its propeller in the minimum drag position;

(2) Remaining engines at maximum continuous power;
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(3) Landing gear—
(i) Retracted; and
(ii) Extended; and
(4) Flaps retracted.

(b) For each multiengine airplane, it must be possible to regain full control of the airplane without
exceeding a bank angle of 45 degrees, reaching a dangerous attitude or encountering dangerous
characteristics, in the event of a sudden and complete failure of the critical engine, making
allowance for a delay of two seconds in the initiation of recovery action appropriate to the situation,
with the airplane initially in trim, in the following condition:

(1) Maximum continuous power on each engine;

(2) The wing flaps retracted;

(3) The landing gear retracted;

(4) A speed equal to that at which compliance with §23.69(a) has been shown; and

(5) All propeller controls in the position at which compliance with 823.69(a) has been shown.

(c) For all airplanes, it must be shown that the airplane is safely controllable without the use of the
primary lateral control system in any all-engine configuration(s) and at any speed or altitude within
the approved operating envelope. It must also be shown that the airplane’s flight characteristics are
not impaired below a level needed to permit continued safe flight and the ability to maintain
attitudes suitable for a controlled landing without exceeding the operational and structural
limitations of the airplane. If a single failure of any one connecting or transmitting link in the lateral
control system would also cause the loss of additional control system(s), compliance with the above
requirement must be shown with those additional systems also assumed to be inoperative.

[Doc. No. 27807, 61 FR 5188, Feb. 9, 1996]
8 23.149 Minimum control speed.

(@) Vwmcis the calibrated airspeed at which, when the critical engine is suddenly made inoperative, it
is possible to maintain control of the airplane with that engine still inoperative, and thereafter
maintain straight flight at the same speed with an angle of bank of not more than 5 degrees. The
method used to simulate critical engine failure must represent the most critical mode of powerplant
failure expected in service with respect to controllability.

(b) Vmcfor takeoff must not exceed 1.2 Vsi, where Vsiis determined at the maximum takeoff
weight. Vmcmust be determined with the most unfavorable weight and center of gravity position
and with the airplane airborne and the ground effect negligible, for the takeoff configuration(s)
with—

(1) Maximum available takeoff power initially on each engine;
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(2) The airplane trimmed for takeoff;

(3) Flaps in the takeoff position(s);

(4) Landing gear retracted; and

(5) All propeller controls in the recommended takeoff position throughout.

(c) For all airplanes except reciprocating engine-powered airplanes of 6,000 pounds or less
maximum weight, the conditions of paragraph (a) of this section must also be met for the landing
configuration with—

(1) Maximum available takeoff power initially on each engine;

(2) The airplane trimmed for an approach, with all engines operating, at Vrer, at an approach
gradient equal to the steepest used in the landing distance demonstration of §23.75;

(3) Flaps in the landing position;
(4) Landing gear extended; and
(5) All propeller controls in the position recommended for approach with all engines operating.

(d) A minimum speed to intentionally render the critical engine inoperative must be established and
designated as the safe, intentional, one-engine-inoperative speed, Vsse.

(e) At Vmc, the rudder pedal force required to maintain control must not exceed 150 pounds and it
must not be necessary to reduce power of the operative engine(s). During the maneuver, the
airplane must not assume any dangerous attitude and it must be possible to prevent a heading
change of more than 20 degrees.

(f) At the option of the applicant, to comply with the requirements of §23.51(c)(1), Vmccmay be
determined. Vmceis the minimum control speed on the ground, and is the calibrated airspeed during
the takeoff run at which, when the critical engine is suddenly made inoperative, it is possible to
maintain control of the airplane using the rudder control alone (without the use of nosewheel
steering), as limited by 150 pounds of force, and using the lateral control to the extent of keeping
the wings level to enable the takeoff to be safely continued. In the determination of Vmcg, assuming
that the path of the airplane accelerating with all engines operating is along the centerline of the
runway, its path from the point at which the critical engine is made inoperative to the point at which
recovery to a direction parallel to the centerline is completed may not deviate more than 30 feet
laterally from the centerline at any point. Vmcemust be established with—

(1) The airplane in each takeoff configuration or, at the option of the applicant, in the most critical
takeoff configuration;

(2) Maximum available takeoff power on the operating engines;

(3) The most unfavorable center of gravity;
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(4) The airplane trimmed for takeoff; and

(5) The most unfavorable weight in the range of takeoff weights.
[Doc. No. 27807, 61 FR 5189, Feb. 9, 1996]

§23.151 Acrobatic maneuvers.

Each acrobatic and utility category airplane must be able to perform safely the acrobatic maneuvers
for which certification is requested. Safe entry speeds for these maneuvers must be determined.

§ 23.153 Control during landings.

It must be possible, while in the landing configuration, to safely complete a landing without
exceeding the one-hand control force limits specified in §23.143(c) following an approach to land—

(a) At a speed of Vrerminus 5 knots;

(b) With the airplane in trim, or as nearly as possible in trim and without the trimming control being
moved throughout the maneuver;

(c) At an approach gradient equal to the steepest used in the landing distance demonstration of
823.75; and

(d) With only those power changes, if any, that would be made when landing normally from an
approach at VRrer.

[Doc. No. 27807, 61 FR 5189, Feb. 9, 1996]
§ 23.155 Elevator control force in maneuvers.

(a) The elevator control force needed to achieve the positive limit maneuvering load factor may not
be less than:

(1) For wheel controls, W/100 (where W is the maximum weight) or 20 pounds, whichever is
greater, except that it need not be greater than 50 pounds; or

(2) For stick controls, W/140 (where W is the maximum weight) or 15 pounds, whichever is
greater, except that it need not be greater than 35 pounds.

(b) The requirement of paragraph (a) of this section must be met at 75 percent of maximum
continuous power for reciprocating engines, or the maximum continuous power for turbine engines,
and with the wing flaps and landing gear retracted—

(1) In a turn, with the trim setting used for wings level flight at Vo; and

(2) In a turn with the trim setting used for the maximum wings level flight speed, except that the
speed may not exceed Vneor Vimo/Mwmo, Whichever is appropriate.
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(c) There must be no excessive decrease in the gradient of the curve of stick force versus
maneuvering load factor with increasing load factor.

[Amdt. 23-14, 38 FR 31819, Nov. 19, 1973; 38 FR 32784, Nov. 28, 1973, as amended by Amdt.
23-45, 58 FR 42158, Aug. 6, 1993; Amdt. 23-50, 61 FR 5189 Feb. 9, 1996]

§ 23.157 Rate of roll.

(a) Takeoff. It must be possible, using a favorable combination of controls, to roll the airplane from
a steady 30-degree banked turn through an angle of 60 degrees, so as to reverse the direction of the
turn within:

(1) For an airplane of 6,000 pounds or less maximum weight, 5 seconds from initiation of roll; and
(2) For an airplane of over 6,000 pounds maximum weight,

(W+500)/1,300

seconds, but not more than 10 seconds, where W is the weight in pounds.

(b) The requirement of paragraph (a) of this section must be met when rolling the airplane in each
direction with—

(1) Flaps in the takeoff position;

(2) Landing gear retracted;

(3) For a single-engine airplane, at maximum takeoff power; and for a multiengine airplane with the
critical engine inoperative and the propeller in the minimum drag position, and the other engines at

maximum takeoff power; and

(4) The airplane trimmed at a speed equal to the greater of 1.2 Vsior 1.1 Vmc, or as nearly as
possible in trim for straight flight.

(c) Approach. It must be possible, using a favorable combination of controls, to roll the airplane
from a steady 30-degree banked turn through an angle of 60 degrees, so as to reverse the direction
of the turn within:

(1) For an airplane of 6,000 pounds or less maximum weight, 4 seconds from initiation of roll; and
(2) For an airplane of over 6,000 pounds maximum weight,

(W+2,800)/2,200

seconds, but not more than 7 seconds, where W is the weight in pounds.

(d) The requirement of paragraph (c) of this section must be met when rolling the airplane in each
direction in the following conditions—
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(1) Flaps in the landing position(s);

(2) Landing gear extended;

(3) All engines operating at the power for a 3 degree approach; and

(4) The airplane trimmed at Vrer.

[Amdt. 23-14, 38 FR 31819, Nov. 19, 1973, as amended by Amdt. 2345, 58 FR 42158, Aug. 6,

1993; Amdt. 23-50, 61 FR 5189, Feb. 9, 1996]

Trim

23.161 Trim.

(@) General. Each airplane must meet the trim
requirements of this section after being
trimmed and without further pressure upon, or
movement of, the primary controls or their
corresponding trim controls by the pilot or the
automatic pilot. In addition, it must be possible,
in other conditions of loading, configuration,
speed and power to ensure that the pilot will
not be unduly fatigued or distracted by the need
to apply residual control forces exceeding those
for prolonged application of paragraph
23.143(c). This applies in normal operation of
the airplane and, if applicable, to those
conditions associated with the failure of one
engine for which performance characteristics
are established.

(b) Lateral and directional trim. The airplane
must maintain lateral and directional trim in
level flight with the landing gear and wing
flaps retracted as follows:

(1) For normal, utility, and acrobatic category
airplanes, at a speed of 0,9 Vu, V¢, or
Vmo/Mwmo, whichever is lowest; and

(2) For commuter category airplanes, at all
speeds from 1,4 Vs: to the lesser of Vy or
Vmo/Mwo.

(c) Longitudinal trim. The airplane must
maintain longitudinal trim under each of the
following conditions:

23.161 Compensacao.

(@) Geral. Cada avido deve cumprir o0s
requisitos de compensacdo desta secdo depois
de ser compensado e sem nenhuma pressao ou
movimento adicionais nos controles primarios
ou seus controles de compensacdo
correspondentes pelo piloto ou pelo piloto
automatico. Além disso, deve ser possivel, em
outras condicdes de carregamento,
configuracdo, velocidade e poténcia garantir
que o piloto ndo seja excessivamente fatigado
ou distraido pela necessidade de aplicar forcas
de controle residuais que excedam aquelas
prescritas para aplicacdo prolongada de acordo
com o paréagrafo 23.143 (c). Isso se aplica a
operacdo normal do avido, e se aplicavel, para
aquelas condicbes associadas a falha de um
motor para as quais as caracteristicas de
desempenho séo estabelecidas.

(b) Compensacéo lateral e direcional. O avido
deve manter compensacao lateral e direcional
em voo nivelado com o trem de pouso e flapes
das asas recolhidos conforme segue:

(1) Para avides das categorias normal, utilidade
e acrobatica, na velocidade de 0,9 Vu, Vc ou
Vmo/Mwmo, 0 que for menor, €;

(2) Para aviles da categoria transporte regional,
em todas as velocidades a partir de 1.4 VS1 até
a menor entre Vy ou Vmo/Mwo.

(c) Compensagédo longitudinal. O avido deve
manter compensacdo longitudinal sob cada

Origem: SAR

71/366




Data da emissao: 24 de abril de 2018

RBAC n° 23
Emenda n° 63

(1) A climb with:

(i) Takeoff power, landing gear retracted, wing
flaps in the takeoff position(s), at the speeds
used in determining the climb performance
required by section 23.65; and

(i) Maximum continuous power at the speeds
and in the configuration used in determining
the climb performance required by paragraph
23.69(a).

(2) Level flight at all speeds from the lesser of
Vu and either Vno or Vmo/Mmo (as
appropriate), to 1,4 VS1, with the landing gear
and flaps retracted.

(3) A descent at Vno or Vmo/Mwmo, Whichever
is applicable, with power off and with the
landing gear and flaps retracted.

(4) Approach with landing gear extended and
with:

(i) A 3 degree angle of descent, with flaps
retracted and at a speed of 1,4 Vsz;

(i) A 3 degree angle of descent, flaps in the
landing position(s) at Vrer; and

(iii) An approach gradient equal to the steepest
used in the landing distance demonstrations of
section 23.75, flaps in the landing position(s) at
VREF.

(d) In addition, each multiengine airplane must
maintain longitudinal and directional trim, and
the lateral control force must not exceed 5
pounds at the speed used in complying with
paragraphs 23.67(a), (b)(2), (c)(2), or (d)(3), as
appropriate, with

(1) The critical engine inoperative, and if
applicable, its propeller in the minimum drag
position;

(2) The remaining engines at maximum
continuous power;

uma das seguintes condicdes:
(1) Uma subida com:

(i) Poténcia de decolagem, trem de pouso
recolhido, flapes das asas na(s) posicao(des) de
decolagem, nas velocidades usadas para
determinar o desempenho de subida requerido
pela secdo 23.65; e

(i) Maxima poténcia continua nas velocidades
e configuracdo usadas para determinar o
desempenho de subida requerido pelo
paréagrafo 23.69(a).

(2) Voo nivelado em todas as velocidades a
partir da menor entre V4 e Vno ou Vmo/Mmo
(como apropriado) até 1.4 VS1, com trem de
pouso e flapes recolhidos.

(3) Uma descida em Vno ou Vmo/Mwmo, 0 que
for aplicavel, sem poténcia e com trem de
pouso e flapes recolhidos.

(4) Aproximagdo com trem de pouso estendido
e com:

(1) Um angulo de descida de 3 graus, com
flapes recolhidos e com uma velocidade de 1.4
Vsi;

(i) Um éangulo de descida de 3 graus, flapes
na(s) posicdo(des) de pouso e na Vrer; €

(iii) Um gradiente de aproximacdo igual ao
mais ingreme usado nas demonstracBes de
distancia de pouso da secdo 23.75, flapes na(s)
posicao(0es) de pouso e na Vrer.

(d) Adicionalmente, todo avido multimotor
deve manter compensagdo longitudinal e
direcional, e a forca de controle lateral ndo
pode exceder 5 libras na velocidade usada para
cumprimento com os paragrafos 23.67(a),
(b)(2), (c)(2) ou (d)(3), conforme apropriado,
com:

(1) O motor critico inoperante, e se aplicavel,
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(3) The landing gear retracted,
(4) Wing flaps retracted; and

(5) An angle of bank of not more than five
degrees.

(e) In addition, each commuter category
airplane for which, in the determination of the
takeoff path in accordance with section 23.57,
the climb in the takeoff configuration at V>
extends beyond 400 feet above the takeoff
surface, it must be possible to reduce the
longitudinal and lateral control forces to 10
pounds and 5 pounds, respectively, and the
directional control force must not exceed 50
pounds at V> with:

(1) The critical engine inoperative and its
propeller in the minimum drag position;

(2) The remaining engine(s) at takeoff power;
(3) Landing gear retracted,;
(4) Wing flaps in the takeoff position(s); and

(5) An angle of bank not exceeding 5 degrees.

sua hélice na posicéo de arrasto minimo;

(2) Os motores remanescentes na poténcia
méaxima continua;

(3) O trem de pouso recolhido;
(4) Flapes das asas recolhidos; e

(5) Um angulo de inclinagdo lateral de né&o
mais que cinco graus.

(e) Adicionalmente, todo avido da categoria
transporte  regional para o qual, na
determinacdo da trajetéria de decolagem de
acordo com a secdo 23.57, a subida na
configuracdo de decolagem na V: se estenda
além de 400 pés acima da superficie de
decolagem, deve ser possivel reduzir as forgas
nos controles longitudinal e lateral para 10
libras e 5 libras, respectivamente, e a for¢a no
controle direcional ndo pode exceder 50 libras
na V2 com:

(1) O motor critico inoperante e sua hélice na
posicao de arrasto minimo;

(2) O(s) motor(es)
poténcia de decolagem;

remanescente(s) em

(3) O trem de pouso recolhido;

(4) Os flapes das asas na(s) posicdo(bes) de
decolagem; e

(5) Um angulo de inclinacdo lateral que ndo
exceda 5 graus.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as amended by Amdt. 23-21, 43 FR 2318, Jan. 16,
1978; Amdt. 23-34, 52 FR 1828, Jan. 15, 1987; Amdt. 23-42, 56 FR 351, Jan. 3, 1991; 56 FR 5455,
Feb. 11, 1991; Amdt. 23-50, 61 FR 5189, Feb. 9, 1996]

[Resolugéo n° 446, de 06.09.2017]

Stability

§23.171 General.

The airplane must be longitudinally, directionally, and laterally stable under §823.173 through
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23.181. In addition, the airplane must show suitable stability and control “feel” (static stability) in
any condition normally encountered in service, if flight tests show it is necessary for safe operation.

§23.173 Static longitudinal stability.

Under the conditions specified in §23.175 and with the airplane trimmed as indicated, the
characteristics of the elevator control forces and the friction within the control system must be as
follows:

(@) A pull must be required to obtain and maintain speeds below the specified trim speed and a push
required to obtain and maintain speeds above the specified trim speed. This must be shown at any
speed that can be obtained, except that speeds requiring a control force in excess of 40 pounds or
speeds above the maximum allowable speed or below the minimum speed for steady unstalled
flight, need not be considered.

(b) The airspeed must return to within the tolerances specified for applicable categories of airplanes
when the control force is slowly released at any speed within the speed range specified in paragraph
(a) of this section. The applicable tolerances are—

(1) The airspeed must return to within plus or minus 10 percent of the original trim airspeed; and

(2) For commuter category airplanes, the airspeed must return to within plus or minus 7.5 percent of
the original trim airspeed for the cruising condition specified in §23.175(b).

(c) The stick force must vary with speed so that any substantial speed change results in a stick force
clearly perceptible to the pilot.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as amended by Amdt. 23-14, 38 FR 31820 Nov. 19,
1973; Amdt. 23-34, 52 FR 1828, Jan. 15, 1987]

8 23.175 Demonstration of static longitudinal stability.
Static longitudinal stability must be shown as follows:

(@) Climb. The stick force curve must have a stable slope at speeds between 85 and 115 percent of
the trim speed, with—

(1) Flaps retracted;
(2) Landing gear retracted;
(3) Maximum continuous power; and

(4) The airplane trimmed at the speed used in determining the climb performance required by
823.69(a).

(b) Cruise. With flaps and landing gear retracted and the airplane in trim with power for level flight
at representative cruising speeds at high and low altitudes, including speeds up to Vnoor Vmo/Mwo,
as appropriate, except that the speed need not exceed Vx
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(1) For normal, utility, and acrobatic category airplanes, the stick force curve must have a stable
slope at all speeds within a range that is the greater of 15 percent of the trim speed plus the resulting
free return speed range, or 40 knots plus the resulting free return speed range, above and below the
trim speed, except that the slope need not be stable—

(i) At speeds less than 1.3 Vsz; or

(ii) For airplanes with VVneestablished under §23.1505(a), at speeds greater than Ve; or

(iii) For airplanes with Vmo/Mwmoestablished under §23.1505(c), at speeds greater than Vrc/Mrc.
(2) For commuter category airplanes, the stick force curve must have a stable slope at all speeds
within a range of 50 knots plus the resulting free return speed range, above and below the trim
speed, except that the slope need not be stable—

(i) At speeds less than 1.4 Vsi; or

(ii) At speeds greater than Vec/Mec; or

(ii1) At speeds that require a stick force greater than 50 pounds.

(c) Landing. The stick force curve must have a stable slope at speeds between 1.1 Vsiand 1.8
Vsiwith—

(1) Flaps in the landing position;

(2) Landing gear extended; and

(3) The airplane trimmed at—

(1) VRrer, or the minimum trim speed if higher, with power off; and
(if) Vrerwith enough power to maintain a 3 degree angle of descent.

[Doc. No. 27807, 61 FR 5190, Feb. 9, 1996]

23.177 Static directional and lateral | 23.177 Estabilidade Estatica Direcional e
stability. Lateral.

(@)(1) The static directional stability, as shown | (a)(1) A estabilidade estatica direcional,
by the tendency to recover from a wings level | verificada pela tendéncia de recuperacdo de
sideslip with the rudder free, must be positive | uma derrapagem com asa nivelada com o leme
for any landing gear and flap position | livre, deve ser positiva para qualquer posicéo
appropriate to the takeoff, climb, cruise, | de trem de pouso e flapes apropriada para as
approach, and landing configurations. This | configuracfes de decolagem, subida, cruzeiro,
must be shown with symmetrical power up to | aproximacdo e pouso. Isso deve ser
maximum continuous power, and at speeds | demonstrado com poténcia simétrica até a
from 1,2 Vs1 up to Vre, ViE, Vo, VEc/MEc, | poténcia méxima continua e em velocidades
desde 1,2 Vs1 até Vrg, Vig, VNo, VEc/MEc, 0
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whichever is appropriate.

(2) The angle of sideslip for these tests must be
appropriate to the type of airplane. The rudder
pedal force must not reverse at larger angles of
sideslip, up to that at which full rudder is used
or a control force limit in section 23.143 is
reached, whichever occurs first, and at speeds
from 1,2 Vs; to Vo.

(b)(1) The static lateral stability, as shown by
the tendency to raise the low wing in a sideslip
with the aileron controls free, may not be
negative for any landing gear and flap position
appropriate to the takeoff, climb, cruise,
approach, and landing configurations. This
must be shown with symmetrical power from
idle up to 75 percent of maximum continuous
power at speeds from 1,2 Vs; in the takeoff
configuration(s) and at speeds from 1,3 Vs; in
other configurations, up to the maximum
allowable airspeed for the configuration being
investigated (Vre, Vie, Vno, Vrc/Mrc,
whichever is appropriate) in the takeoff, climb,
cruise, descent, and approach configurations.
For the landing configuration, the power must
be that necessary to maintain a 3-degree angle
of descent in coordinated flight.

(2) The static lateral stability may not be
negative at 1,2 Vs; in the takeoff configuration,
or at 1,3 Vs in other configurations.

(3) The angle of sideslip for these tests must be
appropriate to the type of airplane, but in no
case may the constant heading sideslip angle be
less than that obtainable with a 10 degree bank
or, if less, the maximum bank angle obtainable
with full rudder deflection or 150 pound rudder
force.

(c) Paragraph (b) of this section does not apply
to acrobatic category airplanes certificated for
inverted flight.

(d)(2) In straight, steady slips at 1,2 Vs; for any
landing gear and flap position appropriate to
the takeoff, climb, cruise, approach, and
landing  configurations, and for any

que for apropriado.

(2) O angulo de derrapagem para estes testes
deve ser apropriado para o tipo de avido. A
forca no pedal do leme ndo pode reverter em
angulos de derrapagem maiores, até aquele em
que o leme todo é usado ou a forca nos
controles limite da secdo 23.143 é alcangada, o
que ocorrer antes, e em velocidades desde 1,2
Vs1 a Vo.

(b)(1) A estabilidade estatica lateral, verificada
pela tendéncia de levantar a asa baixa em uma
derrapagem com os controles de ailerons livres,
ndo pode ser negativa para quaisquer posicdes
de trem de pouso e flapes apropriadas para as
configuracbes de  decolagem, cruzeiro,
aproximagdo, e pouso. Isso deve ser
demonstrado com poténcia simétrica da marcha
lenta até 75 por cento da poténcia méxima
continua em velocidades a partir de 1,2 Vs
na(s) configuracdo(fes) de decolagem e nas
velocidades a partir de 1,3 Vs em outras
configuragbes, até a méaxima velocidade
aerodinamica permitida para a configuracdo
sendo investigada (Vre, VLE, Vno, Vrc/Mrc, 0
que for apropriado), nas configuracbes de
decolagem, subida, cruzeiro, descida e
aproximacdo. Para a configuracdo de pouso, a
poténcia deve ser a necessaria para manter um
angulo de descida de 3 graus em Voo
coordenado.

(2) A estabilidade estéatica lateral ndo pode ser
negativa em 1,2 Vs na configuragdo de
decolagem, ou em 13 Vsi em outras
configuracGes.

(3) O angulo de derrapagem para estes testes
deve ser apropriado para o tipo de avido, mas
em nenhum caso o angulo de derrapagem com
proa constante deve ser inferior ao obtido com
10 graus de inclinagéo lateral, ou se menor, o
angulo maximo de inclinacdo lateral obtido
com deflexdo total do leme ou 150 libras de
forca de leme.

(c) O paragrafo (b) desta secdo ndo se aplica a
avides de categoria acrobatica certificados para
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symmetrical power conditions up to 50 percent
of maximum continuous power, the aileron and
rudder control movements and forces must
increase steadily, but not necessarily in
constant proportion, as the angle of sideslip is
increased up to the maximum appropriate to the
type of airplane.

(2) At larger slip angles, up to the angle at
which the full rudder or aileron control is used
or a control force limit contained in section
23.143 is reached, the aileron and rudder
control movements and forces may not reverse
as the angle of sideslip is increased.

(3) Rapid entry into, and recovery from, a
maximum sideslip considered appropriate for
the airplane may not result in uncontrollable
flight characteristics.

voo invertido.

(d)(1) Em derrapagens estabilizada em voo reto
a 1,2 Vsi para quaisquer posicoes de flapes e
trem de pouso apropriada para as configuracoes
de decolagem, subida, cruzeiro, aproximagao, e
pouso, e para qualquer condicdo de poténcia
simétrica até 50 por cento da poténcia maxima
continua, os movimentos e forcas de controle
de leme e aileron devem  crescer
continuamente, mas ndo necessariamente em
proporcdo constante, a medida que o angulo de
derrapagem ¢é aumentado até o maximo
apropriado ao tipo de aviéo.

(2) Em angulos de derrapagem maiores, até o
angulo em que todo o controle de leme ou
aileron é usado ou a forca de controle limite
contida na secdo 23.143 é alcancada, o0s
movimentos e forgas dos controles de leme e
aileron ndo podem reverter a medida que o
angulo de derrapagem é aumentado.

(3) Uma entrada répida, e recuperacdo da
méaxima derrapagem considerada apropriada
para 0 avido ndo pode resultar em
caracteristicas de voo incontrolaveis.

[Doc. No. 27807, 61 FR 5190, Feb. 9, 1996, as amended by Amdt. 23-62, 76 FR 75754, Dec. 2,

2011]

[Resolucgdo n° 446, de 06.09.2017]

23.181 Dynamic stability.

(@) Any short period oscillation not including
combined lateral-directional ~ oscillations
occurring between the stalling speed and the
maximum allowable speed appropriate to the
configuration of the airplane must be heavily
damped with the primary controls:

(1) Free; and
(2) In a fixed position.
(b) Any  combined lateral-directional

oscillations (Dutch roll) occurring between the
stalling speed and the maximum allowable

23.181 Estabilidade Dinamica.

(a) Qualquer oscilacdo de curto-periodo nédo
incluindo  oscilagbes combinadas latero-
direcional que ocorram entre a velocidade de
estol e a velocidade méaxima permitida
apropriada para a configuracdo do avido deve
ser fortemente amortecida com os controles
primarios:

(1) Livres; e
(2) Numa posicéo fixa.

(b) Quaisquer oscilagbes combinadas latero-
direcional (“Dutch roll”) que ocorram entre a
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speed (Vre, VLE, Vno, Vic/Mec) appropriate to
the configuration of the airplane with the
primary controls in both free and fixed
position, must be damped to 1/10 amplitude in:

(1) Seven (7) cycles below 18.000 feet (5.486,4
m) and

(2) Thirteen (13) cycles from 18.000 feet
(5.486,4 m) to the certified maximum altitude.

(c) If it is determined that the function of a
stability augmentation system, reference
section 23.672, is needed to meet the flight
characteristic requirements of this part, the
primary control requirements of paragraphs
(@)(2) and the fixed position testing of (b) of
this section are not applicable to the tests
needed to verify the acceptability of that
system.

(d) During the conditions as specified in
section 23.175, when the longitudinal control
force required to maintain speeds differing
from the trim speed by at least plus and minus
15 percent is suddenly released, the response of
the airplane must not exhibit any dangerous
characteristics nor be excessive in relation to
the magnitude of the control force released.
Any long-period oscillation of flight path,
phugoid oscillation, that results must not be so
unstable as to increase the pilot's workload or
otherwise endanger the airplane.

velocidade de estol e a velocidade maxima
permitida (Vre, VLe, VNo, VFc/MEc) apropriada
para a configuragdo do avido com o0s controles
primarios em ambas posicOes fixa e livre,
devem ser amortecidas a 1/10 da amplitude em:

(1) Sete (7) ciclos abaixo de 18.000 pés
(5.486,4m) e

(2) Treze (13) ciclos de 18.000 pés (5.486,4 m)
até a maxima altitude certificada.

(c) Se for determinado que a fungdo de um
sistema de estabilidade aumentada (vide sec¢ao
23.672) é necessaria para cumprimento dos
requisitos de caracteristica de voo deste RBAC,
0s requisitos de controle primario do paragrafo
(@)(2) e o teste da posicao fixa do paragrafo (b)
desta secdo ndo sdo aplicaveis para os testes
necessarios para verificar a aceitabilidade deste
sistema.

(d) Durante as condicOes especificadas na
secdo 23.175, quando a forca de controle
longitudinal requerida para manter as
velocidades distintas da velocidade de
compensacdo em mais ou menos 15 por cento
pelo menos é solta subitamente, a resposta do
avido ndo pode exibir quaisquer caracteristicas
perigosas nem deve ser excessiva em relacdo a
magnitude da forgca de controle liberada.
Qualquer oscilagdo de longo-periodo da
trajetoria de voo, oscilacdo de fugoide, que
resulte ndo pode ser tdo instavel de modo a
aumentar a carga de trabalho do piloto ou entéo
ameacar o aviao.

[Amdt. 23-21, 43 FR 2318, Jan. 16, 1978, as amended by Amdt. 23-45, 58 FR 42158, Aug. 6, 1993;

Amdt. 23-62, 76 FR 75755, Dec. 2, 2011]
[Resolugéo n° 446, de 06.09.2017]

Stalls

23.201 Wings level stall.

(a) It must be possible to produce and to correct
roll by unreversed use of the rolling control and
to produce and to correct yaw by unreversed
use of the directional control, up to the time the

23.201 Estol de asas niveladas.

(a) Deve ser possivel produzir e corrigir um
rolamento pelo uso sem reversdo do controle de
rolamento e produzir e corrigir uma guinada
pelo uso sem reversao do controle direcional,

Origem: SAR

78/366




Data da emissao: 24 de abril de 2018

RBAC n° 23
Emenda n° 63

airplane stalls.

(b) The wings level stall characteristics must be
demonstrated in flight as follows. Starting from
a speed at least 10 knots above the stall speed,
the elevator control must be pulled back so that
the rate of speed reduction will not exceed one
knot per second until a stall is produced, as
shown by either:

(1) An uncontrollable downward pitching
motion of the airplane;

(2) A downward pitching motion of the
airplane that results from the activation of a
stall avoidance device (for example, stick
pusher); or

(3) The control reaching the stop.

(c) Normal use of elevator control for recovery
is allowed after the downward pitching motion
of paragraphs (b)(1) or (b)(2) of this section
has unmistakably been produced, or after the
control has been held against the stop for not
less than the longer of two seconds or the time
employed in the minimum steady slight speed
determination of section 23.49.

(d) During the entry into and the recovery from
the maneuver, it must be possible to prevent
more than 15 degrees of roll or yaw by the
normal use of controls except as provided for
in paragraph (e) of this section.

(e) For airplanes approved with a maximum
operating altitude at or above 25.000 feet
(7.620 metros) during the entry into and the
recovery from stalls performed at or above
25.000 feet (7.620 metros), it must be possible
to prevent more than 25 degrees of roll or yaw
by the normal use of controls.

(F) Compliance with the requirements of this
section must be shown under the following
conditions:

(1) Wing flaps. Retracted, fully extended, and
each intermediate normal operating position, as

até o momento em que o aviao estola.

(b) As caracteristicas de estol com asas
niveladas devem ser demonstradas em voo
c