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This standard is issued under the fixed designation F3179/F3179M; the number immediately following the designation indicates the year

of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval.

A superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This specification covers the airworthiness design stan-

dards associated with general aeroplane performance. The

material was developed through open consensus of interna-

tional experts in general aviation. This information was created

by focusing on Normal Category aeroplanes. The content may

be more broadly applicable; it is the responsibility of the

Applicant to substantiate broader applicability as a specific

means of compliance. The topics covered within this specifi-

cation are: Stalling, Takeoff and Landing Speeds; Takeoff

Performance, Distances and Path; Climb; Landing Perfor-

mance and Distances; Balked Landing.

1.2 An applicant intending to propose this information as

Means of Compliance for a design approval must seek guid-

ance from their respective oversight authority (for example,

published guidance from applicable civil aviation authorities

(CAAs)) concerning the acceptable use and application

thereof. For information on which oversight authorities have

accepted this standard (in whole or in part) as an acceptable

Means of Compliance to their regulatory requirements (here-

inafter “the Rules”), refer to ASTM Committee F44 webpage

(www.astm.org/COMMITTEE/F44.htm).

1.3 Units—This specification may present information in

either SI units, English Engineering units, or both. The values

stated in each system are not necessarily exact equivalents;

therefore, to ensure conformance with the standard, each

system shall be used independently of the other, and values

from the two systems shall not be combined.

1.4 This standard does not purport to address all of the

safety concerns, if any, associated with its use. It is the

responsibility of the user of this standard to establish appro-

priate safety, health, and environmental practices and deter-

mine the applicability of regulatory limitations prior to use.

1.5 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

F3060 Terminology for Aircraft

F3061/F3061M Specification for Systems and Equipment in

Aircraft

F3063/F3063M Specification for Aircraft Fuel Storage and

Delivery

F3064/F3064M Specification for Aircraft Powerplant

Control, Operation, and Indication

F3083/F3083M Specification for Emergency Conditions,

Occupant Safety and Accommodations

F3117/F3117M Specification for Crew Interface in Aircraft

F3120/F3120M Specification for Ice Protection for General

Aviation Aircraft

F3173/F3173M Specification for Aircraft Handling Charac-

teristics

F3174/F3174M Specification for Establishing Operating

Limitations and Information for Aeroplanes

F3180/F3180M Specification for Low-Speed Flight Charac-

teristics of Aircraft

F3233/F3233M Specification for Flight and Navigation In-

strumentation in Aircraft

2.2 EASA Standard:3

CS-25 Certification Specifications for Large Aeroplanes

2.3 FAA Standard:4

14 CFR 25 Airworthiness Standards: Transport Category

Airplanes

3. Terminology

3.1 Refer to Terminology F3060.

3.2 In addition, the following definitions apply only in the

context of this standard:

1 This specification is under the jurisdiction of ASTM Committee F44 on General

Aviation Aircraft and is the direct responsibility of Subcommittee F44.20 on Flight.

Current edition approved March 1, 2024. Published May 2024. Originally

approved in 2016. Last previous edition approved in 2023 as F3179/F3179M – 23.

DOI: 10.1520/F3179_F3179M-24.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or

contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM

Standards volume information, refer to the standard’s Document Summary page on

the ASTM website.
3 Available from European Union Aviation Safety Agency (EASA), Konrad-

Adenauer-Ufer 3, D-50668 Cologne, Germany, https://www.easa.europa.eu.
4 Available from Federal Aviation Administration (FAA), 800 Independence

Ave., SW, Washington, DC 20591, http://www.faa.gov.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. United States

This international standard was developed in accordance with internationally recognized principles on standardization established in the Decision on Principles for the
Development of International Standards, Guides and Recommendations issued by the World Trade Organization Technical Barriers to Trade (TBT) Committee.

1

Full document details: ASTM F3179/F3179M-24

https://doi.org/10.1520/F3060
https://doi.org/10.1520/F3061_F3061M
https://doi.org/10.1520/F3061_F3061M
https://doi.org/10.1520/F3063_F3063M
https://doi.org/10.1520/F3063_F3063M
https://doi.org/10.1520/F3064_F3064M
https://doi.org/10.1520/F3064_F3064M
https://doi.org/10.1520/F3083_F3083M
https://doi.org/10.1520/F3083_F3083M
https://doi.org/10.1520/F3117_F3117M
https://doi.org/10.1520/F3120_F3120M
https://doi.org/10.1520/F3120_F3120M
https://doi.org/10.1520/F3173_F3173M
https://doi.org/10.1520/F3173_F3173M
https://doi.org/10.1520/F3174_F3174M
https://doi.org/10.1520/F3174_F3174M
https://doi.org/10.1520/F3180_F3180M
https://doi.org/10.1520/F3180_F3180M
https://doi.org/10.1520/F3233_F3233M
https://doi.org/10.1520/F3233_F3233M
http://www.astm.org/COMMIT/COMMITTEE/F44.htm
http://www.astm.org/COMMIT/SUBCOMMIT/F4420.htm
http://www.avadocuments.com/doc/astm-f3179-f3179m-24
http://www.avadocuments.com/doc/astm-f3179-f3179m-24


3.2.1 loss of thrust—for conventional aeroplanes (recipro-

cating or turbine engine-powered), loss of thrust means one

engine inoperative. For other aeroplanes, the amount of thrust

loss shall be proposed by the applicant and accepted by the

CAA.

3.2.2 VR—rotation speed is the speed at which the pilot

makes a control input with the intention of lifting the aeroplane

out of contact with the runway or water surface.

3.3 Where reference is made to VS (VSR), use VS or VSR as

appropriate for the stall speed basis established for the aero-

plane per Section 5.

4. Performance Data

4.1 Unless otherwise prescribed, the performance require-

ments of this specification shall be met for still air and standard

atmosphere; and

4.1.1 For Level 1 and 2 high-speed aeroplanes and all

Level 3 and 4 aeroplanes, ambient atmospheric conditions

within the operating envelope.

4.2 For all aeroplanes, except for aeroplanes with VS0 ≤

45 KCAS, performance data shall be determined over not less

than the following conditions:

4.2.1 Airport altitude from sea level to 3048 m [10 000 ft];

4.2.2 The temperature from standard (ISA) to 30 °C [54 °F]

above standard (ISA +30 °C [ISA +54 °F]) or the maximum

ambient atmospheric temperature at which compliance with the

cooling provisions of Specification F3064/F3064M is shown, if

lower;

4.2.3 Any temperature lower than standard (ISA) and within

the operating limitations established for the aeroplane at which

takeoff or landing speeds or distances are higher, or climb

gradients are lower, than at standard (ISA).

4.3 Performance data shall be determined with any means

for controlling the engine cooling air supply (for example,

cowl flaps) in the position used in the engine cooling tests;

4.4 The available propulsive thrust shall correspond to

engine power, not exceeding the approved power, less:

4.4.1 Installation losses.

4.4.2 The power absorbed by the accessories and services

appropriate to the particular ambient atmospheric conditions

and the particular flight condition.

4.5 The performance, as affected by engine power or thrust,

shall be based on a relative humidity:

4.5.1 Of 80 % at and below standard temperature.

4.5.2 From 80 % at the standard temperature (ISA), varying

linearly down to 34 % at 28 °C [50 °F] above standard (ISA

+28 °C [ISA +50 °F]).

4.6 Unless otherwise prescribed in determining the takeoff

and landing distances, changes in the aeroplane’s

configuration, speed, and power shall be made in accordance

with procedures established by the applicant for operation in

service. These procedures shall be able to be executed consis-

tently by pilots of average skill in atmospheric conditions

reasonably expected to be encountered in service.

4.7 Takeoff and landing distances, takeoff run, and

accelerate-stop distances, as applicable and defined in each

applicable section, shall be determined on a smooth, dry,

hard-surfaced runway.

4.7.1 The effect on these distances of operation on other

types of surfaces (for example, grass and gravel) when dry,

may be determined or derived, and these surfaces listed in the

aeroplane flight manual in accordance with Specification

F3174/F3174M.

4.8 For Level 3 and Level 4 high-speed multiengine

aeroplanes, the following also apply:

4.8.1 Unless otherwise prescribed, the applicant shall select

the takeoff, en route, approach, and landing configurations for

the aeroplane;

4.8.2 The aeroplane configuration may vary with weight,

altitude, and temperature to the extent they are compatible with

the operating procedures required by 4.8.3;

4.8.3 Unless otherwise prescribed, in determining the take-

off performance, takeoff flight path, and the accelerate-stop

distance, all with a critical loss of thrust, changes in the

aeroplane configuration, speed, and power shall be made in

accordance with procedures established by the applicant for

operation in service;

4.8.4 Procedures for the execution of discontinued ap-

proaches and balked landings associated with the conditions

prescribed in 7.3.3.4 and 7.4.3 shall be established;

4.8.5 The procedures established under 4.8.3 and 4.8.4

shall:

4.8.5.1 Be able to be consistently executed by a crew of

average skill in atmospheric conditions reasonably expected to

be encountered in service,

4.8.5.2 Use methods or devices that are safe and reliable;

4.8.5.3 Include allowance for any reasonably expected time

delays in the execution of the procedures.

5. Stall Speed

5.1 VS0 and VS1 are the stalling speeds or the minimum

steady flight speeds in knots (KCAS) at which the aeroplane is

controllable.

5.2 At the option of the applicant, for Levels 1, 2, and 3

high-speed multiengine aeroplanes, and all Level 4 multi-

engine aeroplanes, reference stall speeds (VSR0 and VSR1) may

be established in lieu of the stalling speeds (VS0 and VS1)

defined in 5.1.

5.2.1 The reference stall speeds, VSR0 and VSR1, are cali-

brated airspeeds defined by the applicant. VSR may not be less

than a 1-g stall speed. VSR is expressed as:

VSR $

VCLmax

=nZW

(1)

where:

VCLMAX = Calibrated airspeed obtained when the load factor-

corrected lift coefficient (
nZWW

qS
) is a first maxi-

mum during the maneuver prescribed in 5.4. In
addition, when the maneuver is limited by a
device that abruptly pushes the nose down at a
selected angle of attack (for example, a stick
pusher), VCLMAX may not be less than the speed
existing at the instant the device operates;
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nZW = load factor normal to the flight path at VCLMAX;
W = aeroplane gross weight;
S = aerodynamic reference area; and
q = dynamic pressure.

5.2.2 Additionally, when a device that abruptly pushes the

nose down at a selected angle of attack (for example, a stick

pusher) is installed, the reference stall speed, VSR, may not be

less than 2 knots or 2 percent, whichever is greater, above

which the device operates.

5.3 VS0 and VS1 (or VCLMAX in support of VSR0 and VSR1)

are determined with:

5.3.1 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) at minimum flight

thrust and throttle(s) closed with:

5.3.1.1 The propeller(s) in the takeoff position;

5.3.1.2 The aeroplane in the configuration existing in the

test, in which VS0 (VSR0) and VS1 (VSR1) are being used;

5.3.1.3 The center of gravity in the position that results in

the highest value of VS0 (VSR0) and VS1 (VSR1);

5.3.1.4 The weight used when VS0 or VS1 are being used as

a factor to determine compliance with a required performance

standard.

5.4 VS0 (VSR0) and VS1 (VSR1) shall be determined by flight

tests using the procedure and meeting the flight characteristics

specified in Specification F3180/F3180M, Stall Characteris-

tics.

6. Takeoff Performance

6.1 Takeoff Speeds (see Table 1):

6.1.1 For single-engine aeroplanes and Levels 1, 2, and 3

low-speed multiengine aeroplanes, the following apply to

rotation speed, VR:

6.1.1.1 For Levels 1, 2, and 3 low-speed multiengine

landplanes, VR shall not be less than the greater of 1.05 VMC,

determined under Specification F3173/F3173M, or 1.10 VS1.

6.1.1.2 For single-engine landplanes, VR shall not be less

than VS1.

6.1.1.3 For seaplanes and amphibians taking off from water,

VR shall be any speed that is shown to be safe under all

reasonably expected conditions, including turbulence and a

critical loss of thrust.

6.1.2 For single-engine aeroplanes and Levels 1, 2, and 3

low-speed multiengine aeroplanes, the speed at 15 m [50 ft]

above the takeoff surface level shall not be less than:

6.1.2.1 For Level 1 single-engine aeroplanes with VS0 ≤ 45

knots, not less than 1.3 VS1;

6.1.2.2 For Levels 1, 2, and 3 low-speed multiengine

aeroplanes, the highest of:

(a) A speed that is shown to be safe for continued flight (or

emergency landing, if applicable) under all reasonable ex-

pected conditions, including turbulence and a critical loss of

thrust;

(b) 1.10 VMC determined under Specification F3173/

F3173M; or

(c) 1.20 VS1.

6.1.2.3 For Level 1 single-engine aeroplanes with a VS0 >

45 knots and all Levels 2, 3, and 4 single-engine aeroplanes,

the higher of:

(a) A speed that is shown to be safe under all reasonably

expected conditions, including turbulence and a critical loss of

thrust, or

(b) 1.20 VS1.

6.1.3 For Levels 1, 2, and 3 high-speed multiengine

aeroplanes, and all Level 4 multiengine aeroplanes, the

following apply:

6.1.3.1 The value, V1, shall be established in relation to VEF

in accordance with 6.1.3.2 and 6.1.3.3:

6.1.3.2 The value, VEF, is the calibrated airspeed at which

the critical loss of thrust is assumed to occur. The value, VEF,

shall be selected by the applicant but shall not be less than 1.05

VMC determined under Specification F3173/F3173M or, at the

TABLE 1 Sections with Speed Definitions Applicable for Each Aeroplane

Level Engines Speed VR Speed at 50 ft VEF V1 V2

1 Single Low 6.1.1.2 VS0 # 45 knots:

6.1.2.1

VS0 > 45 knots:

6.1.2.3

... ... ...

High 6.1.1.2 VS0 # 45 knots:

6.1.2.1

VS0 > 45 knots:

6.1.2.3

... ... ...

Multi Low 6.1.1.1 6.1.2.2 ... ... ...

High 6.1.3.4 ... 6.1.3.2 6.1.3.3 6.1.3.6

2 Single Low 6.1.1.2 6.1.2.3 ... ... ...

High 6.1.1.2 6.1.2.3 ... ... ...

Multi Low 6.1.1.1 6.1.2.2 ... ... ...

High 6.1.3.4 ... 6.1.3.2 6.1.3.3 6.1.3.6

3 Single Low 6.1.1.2 6.1.2.3 ... ... ...

High 6.1.1.2 6.1.2.3 ... ... ...

Multi Low 6.1.1.1 6.1.2.2 ... ... ...

High 6.1.3.4 ... 6.1.3.2 6.1.3.3 6.1.3.6

4 Single Low 6.1.1.2 6.1.2.3 ... ... ...

High 6.1.1.2 6.1.2.3 ... ... ...

Multi ... 6.1.3.4 ... 6.1.3.2 6.1.3.3 6.1.3.6
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option of the applicant, not less than VMCG determined under

Specification F3173/F3173M.

6.1.3.3 The takeoff decision speed, V1, is the calibrated

airspeed on the ground at which, as a result of a critical loss of

thrust or other reasons, the pilot is assumed to have made a

decision to continue or discontinue the takeoff. The takeoff

decision speed, V1, shall be selected by the applicant but shall

not be less than VEF plus the speed gained with the critical loss

of thrust during the time interval between the instant at which

the critical loss occurs and the instant at which the pilot

recognizes and reacts to the thrust loss, as indicated by the

pilot’s application of the first retarding means during the

accelerate-stop determination of 6.3.

6.1.3.4 The rotation speed, VR, in terms of calibrated

airspeed, shall be selected by the applicant and shall not be less

than the greatest of the following:

(a) V1;

(b) 1.05 VMC determined under Specification F3173/

F3173M;

(c) 1.10 VS1 (1.08 VSR1); or

(d) The speed that allows attaining the initial climb-out

speed, V2, before reaching a height of 11 m [35 ft] above the

takeoff surface in accordance with 6.4.1.3(b).

6.1.3.5 For any given set of conditions, such as weight,

altitude, temperature, and configuration, a single value of VR

shall be used to show compliance with both the takeoff after a

critical loss of thrust and all-engines-operating takeoff require-

ments.

6.1.3.6 The takeoff safety speed, V2, in terms of calibrated

airspeed, shall be selected by the applicant so as to allow the

gradient of climb required in 7.3 but shall not be less than:

(a) 1.10 VMC determined under Specification F3173/

F3173M;

(b) 1.20 VS1 (1.13 VSR1); or

(c) For aeroplanes with a reference stall speed basis (VSR)

established per 5.2, a speed that provides the maneuvering

capability specified in Specification F3180/F3180M, Stall

Warning.

6.2 The takeoff performance shall be determined as follows:

6.2.1 For Level 1 low-speed single-engine aeroplanes

with VS0 ≤ 45 knots, the distance required to takeoff from a

dry, level, hard surface and climb over a 15 m [50 ft] obstacle

shall not exceed 500 m [1640 ft] in still air, and a standard

atmosphere using speeds determined in accordance with 6.1.1

and 6.1.2 at sea level with:

6.2.1.1 The engine(s) operating within approved operating

limitations;

6.2.1.2 Any means for controlling the engine cooling air

supply (for example, cowl flaps) in the normal takeoff position.

6.2.2 For all other single-engine aeroplanes and Levels 1,

2, and 3 low-speed multiengine aeroplanes, the distance that

is required to takeoff and climb to a height of 15 m [50 ft]

above the takeoff surface shall be determined for each weight,

altitude, and temperature within the operational limits estab-

lished for takeoff using speeds determined in accordance with

6.1.1 and 6.1.2 with:

6.2.2.1 Takeoff power on each engine;

6.2.2.2 Wing flaps in the takeoff position(s);

6.2.2.3 Landing gear extended.

6.2.3 For Levels 1, 2, and 3 high-speed multiengine

aeroplanes and all Level 4 multiengine aeroplanes, takeoff

performance includes the Accelerate-Stop Distance (6.3),

Takeoff Path (6.4), and the Takeoff Distance and Takeoff Run

(6.5) and shall be determined with the operating engine(s)

within approved operating limitations.

6.2.3.1 Those distances are measured horizontally from the

main landing gear at initial brake release to that same point on

the airplane when the lowest part of the departing airplane is

11 m [35 ft] above the surface of the runway.

6.2.4 For Levels 1, 2, and 3 high-speed multiengine

aeroplanes and all Level 4 multiengine aeroplanes, the

takeoff distance after a critical loss of thrust, using a normal

rotation rate at a speed 5 knots less than VR, established in

accordance with 6.1.3.4, shall be shown not to exceed the

corresponding takeoff distance after a critical loss of thrust,

determined in accordance with 6.4 and 6.5, using the estab-

lished VR. The takeoff, otherwise performed in accordance

with 6.4, shall be continued safely from the point at which the

aeroplane is 11 m [35 ft] above the takeoff surface and at a

speed not less than the established V2 minus 5 knots.

6.2.5 For Levels 1, 2, and 3 high-speed multiengine

aeroplanes and all Level 4 aeroplanes, the applicant shall

show, with all engines operating, that marked increases in the

scheduled takeoff distances, determined in accordance with

6.5, do not result from over-rotation of the aeroplane or

out-of-trim conditions.

6.3 Accelerate-Stop Distance:

6.3.1 For Levels 1, 2, and 3 high-speed multiengine

aeroplanes and all Level 4 multiengine aeroplanes, the

accelerate-stop distance shall be determined as follows:

6.3.1.1 The accelerate-stop distance is the sum of the

distances necessary to:

(a) Accelerate the aeroplane from a standing start to VEF

with all engines operating;

(b) Accelerate the aeroplane from VEF to V1, assuming a

critical loss of thrust at VEF;

(c) Come to a full stop from the point at which V1 is

reached.

6.3.1.2 Means other than wheel brakes may be used to

determine the accelerate-stop distances if that means it is:

(a) Safe and reliable,

(b) Used so that consistent results can be expected under

normal operating conditions,

(c) Such that exceptional skill is not required to control the

aeroplane.

6.4 Takeoff Path:

6.4.1 For Levels 1, 2, and 3 high-speed multiengine

aeroplanes and all Level 4 multiengine aeroplanes, the

takeoff path is as follows:

6.4.1.1 The takeoff path extends from a standing start to a

point in the takeoff at which the aeroplane is 457 m [1500 ft]

above the takeoff surface at or below which height the

transition from the takeoff to the en-route configuration shall be

completed.

(a) The takeoff path shall be based on the procedures

prescribed in Section 4;
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