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Forewo
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ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Flight dynamics — Vocabulary —

Part 7:
Flight points and flight envelopes

1 pcope

This{document defines the concepts and terms used in flight dynamics studies to spegify aircraft flight
conditions and envelopes.

This|document applies to the analysis of operational, experimental or simulated-flights for the purposes
of s3fety analyses and qualification, taking into account potential failures ‘and likely enyironmental
conditions.

2 Normative references

Thete are no normative references in this document.

3 [lerms and definitions
ISO and [EC maintain terminology databases for use 1h standardization at the following addresses:

— |SO Online browsing platform: available athittps://www.iso.org/obp

— |EC Electropedia: available at https: //wWww.electropedia.org/

3.1 | Accomplishment of a mission

3.1.1
missgion
purpose of a flight achieved while respecting constraints, among others, of time and of spad

)

Note|1 to entry: The objective and the constraints can be specified in a flight plan.

3.1.2
flight program
preschedule-of intermediate objectives required to fulfil the mission (3.1.1) within an authprized flight

3 a ahi proorammae fg e-conditional-change ntermediate
objectives according to circumstances arising during the flight (failure, meteorology, traffic, etc.).

3.1.3

phase

flight phase

portion of the flight characterized by an intermediate objective

Note 1 to entry: The intermediate objective is defined with some tolerance as to the accuracy with which the
objective is considered to have been achieved, such that the following phase can be initiated under conditions
that allow it to be executed.

Note 2 to entry: Examples of flight phases are: take-off, climb, cruise, descent, approach, landing.

©1S0 2023 - All rights reserved 1
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3.14
sub-phase

flight sub-phase

portion of a

EXAMPLE

phase (3.1.3) characterized by an elementary objective

"Ground run” in the "take-off" phase, "flare" and "ground run" in the "landing" phase.

Note 1 to entry: The elementary objective is defined with some tolerance as to the accuracy with which the
objective is considered to have been achieved, such that the following sub-phase can be initiated under conditions
that allow it to be executed.

Note 2 to entry: Following the breakdown of a phase into sub-phases, certain parameters can often be considered
as constants|during the sub-phase [e.g. mass characteristics of the aircraft, state of the atmosphere (3.4.1)}.

3.2 Contyrols, geometric configuration and condition of systems

3.2.1

control

element locpted in the cockpit and operated by the crew to fly the aircraft

EXAMPLE Stick; throttles; undercarriage and flap selection levers; switches to éngage autopilot or dampers;
pressurizati¢n and air conditioning controls.

Note 1 to enfry: The same control can be a piloting control (3.2.1.1) duringlone sub-phase (3.1.4) and a selpector
(3.2.1.2) durling another sub-phase; for example, the throttle is a selecter during the "take-off" phase gnd a
piloting control during the "approach” phase.

3.2.11

piloting coptrol

control (3.2}1) operated by the pilot, in a continuous or intermittent manner, during a sub-phase (3.1.4)
in order to ¢omply with the piloting rules (3.5.1) and to,achieve the objective of that sub-phase

3.2.1.2

selector

control (3.2)1) put into a position by the créw, as laid down in the flight manual, at the beginning of a
sub-phase (3.1.4) and which remains in that position throughout that sub-phase

3.2.2

configuratjon

geometric ronfiguration

set of quantfities characterizingthe relative positions of the various components of the aircraft, that can
be controllgd by selectors{3,2.1.2)

Note 1 to enflry: See ISO. 1151-6:1982, 6.0.2.

Note 2 to enfry: Thelist of quantities is restricted to those involved in the problem under consideration.

Note 3 to entfy+The geometric configuration shall notbe confused with the geometricstate (see 1ISO 1151-1-6:1982,

6.1.17) of which it forms only a part.

3.2.3

situation of the systems
set of parameters defining the operating behaviour of the aircraft systems concerned with flight

dynamics

Note 1 to entry: The list of parameters is restricted to those involved in the problem under consideration.

© IS0 2023 - All rights reserved
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3.3 State of the aircraft

3.3.1

situation of loads carriage

list of the different internal or external loads (passengers, freight, containers and pallets, fixed or
jettisonable fuel tanks, internally or externally carried stores, etc.) for a given mission (3.1.1), with their
positions, that modify the mass, the mass distribution, and, in certain cases, the geometric form of the
aircraft

Note 1 to entry: Internal fuel is not included in these loads. For flight refuelling tankers, fuel is considered to be

aload.

Note| 2 to entry: For certain missions, the situation of loads carriage can be modified during,a’ typnsition sub-
phasg (3.1.4) (e.g. by jettisoning stores or dropping parachutists). See note 1 to entry in 3.3.2.2:

3.3.2

selerted situation

list gf the set of positions of the different selectors (3.2.1.2) during a sub-phasé\(3.1.4)

Note|1 to entry: For each sub-phase, there is a single selected situation, defined either in the flight manual for
operptional flights or in the study programme for experimental flights.

Note| 2 to entry: The selected situation can be divided into two sub:sets: a selected geometric ¢onfiguration
(3.3.R.1) and a selected situation of the systems (3.3.2.2).

Note|3 to entry: An order to change the position of a selector may ot be associated with a geometric dlisplacement
of the selector itself, but may be achieved by appropriate signalling.

3.3.2.1

selerted geometric configuration

list ¢f the set of positions of only those selectors{3.2.1.2) concerned with the geometric c
(3.242) of the aircraft during a sub-phase (3.1:4)

3.3.2.2
selerted situation of the systems
list ¢f the set of positions of only those selectors (3.2.1.2) concerning the systems (3.2.3) d

phage (3.1.4)

Note|1 to entry: Certain sub-phases, called transition sub-phases, are characterized by the change
posiflion of components or in the state of the systems controlled by the change in the position of one

bnfiguration

iring a sub-

either in the
or of several

seledtors. The duration ofthe transition sub-phase is then determined by the time taken to change the position of

the components or the'state of the system, for example, sub-phase "undercarriage out".

Note|2 to entry: In'€ertain studies, and in particular during a flight test, it can be useful to study the
the dircraft in¢gpesitions of the components or for system functions that do not usually occur during
flighs. For example, the flight can be studied atlow incidence with leading edge slats extended or ath
with|slats retracted, even though in operational flight the position of the slats can be automatically

behaviour of
r operational
ghincidence
fixed by the
indicate that

incidence‘and the speed. To describe those particular selected situations (3.3.2), it is necessary to

3.3.3
failure situation

p

list of the set of abnormal positions of components and of the set of abnormal functions of the systems

during a sub-phase (3.1.4)

Note 1 to entry: See ISO 1151-6:1982, 6.0.2.

Note 2 to entry: The failure of a system, the operation of which is not involved in a sub-phase, shall be taken into

consideration in defining the failure situation, because it can modify the probability of failures in th
or in other sub-phases.

© IS0 2023 - All rights reserved
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Note 3 to entry: In line with this definition, the non-operation of one of the lines of a redundant system shall be
considered as a failure, even if the other lines maintain the function of the system. In those conditions, the failure
situation is said to be a "partial failure situation".

Note 4 to entry: In the case of a flight or simulator test, or of a training flight, a failure may be provoked or

simulated.

3.3.4

real situation
result of the selected situation (3.3.2) and of the failure situation (3.3.3) during a sub-phase (3.1.4)

Note 1 to entry: The real situation may be broken down into two sub-sets: real geometric configuration (3.3.4.1)

and real situ

3.3.4.1

real geome
result of th
phase (3.1.4

3.3.4.2
real situati
result of th
phase (3.1.4

3.3.5
state of the
resultofas
aircraft dur

Note 1 to ent
the state of t

3.4 Envil

3.4.1
state of the
set of physi
aircraft and

Note 1 to en
which it is lil

Note 2 to en
pressure (IS
wind speed

ition of the systems (3.3.4.2).

tric configuration
b selected geometric configuration (3.3.2.1) and of the failure situation (3.3.8)’during a

)

on of the systems
e selected situation of the systems (3.3.2.2) and of the failure situation (3.3.3) during a

)

aircraft

ing a sub-phase (3.1.4)

ry: In some cases, for calculations, for flight tests-or simulated flight tests, it can be useful to d
he aircraft independently of the sub-phase.

‘'onment

atmosphere
Cal parameters characterizing, at a point, the atmosphere considered as undisturbed by
having an influence on(the motion of the aircraft and on the behaviour of the crew

kry: The point considered is either the actual point at which the aircraft is or one of the poir
tely to be, during its.flight.

ry: The following parameters and certain gradients, when necessary, are taken into considerd
D 1151-5:1987,°5.1.1), temperature (ISO 1151-5:1987, 5.1.2), density (ISO 1151-5:1987, 5.1.3), hum
ISO 1151:2:1985, 2.2.3), intensity and distribution of turbulence, visibility, icing conditions.

Note 3 to en

ry/During a sub-phase (3.1.4), the state of the atmosphere can often be considered as not varyi

sub-

sub-

tuation of loads carriage (3.3.1), a real situation (3.3.4);-a mass and a mass distribution of the

pfine

7 the

ts at

tion:
dity,

hg.

Note 4 to entry: The state of the atmosphere can be alfected by the presence of other aircraft.

3.4.2

model state of the atmosphere
state of the atmosphere (3.4.1) for which the values of the parameters are defined as a function of the
altitude, the geographic coordinates and the time
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3.4.3

standard state of the atmosphere

model state of the atmosphere (3.4.2) for which the values of the parameters are identical to those of the
standard atmosphere, as a function of the geometric altitude or the geopotential altitude of the point
considered

Note 1 to entry: The standard atmosphere is defined in ISO 2533, which assumes that the air is clean, dry and
motionless with respect to the Earth.

Note 2 to entry: Particular states of the atmosphere, derived from the standard state, are usually defined by
increments of temperature AT with respect to the temperature in the standard atmosphere of ISO 2533, AT being
independentofthepressure-altitude{1S0-1151-5:19875-3-13-

3.4.4
reference state of the atmosphere
modepl state of the atmosphere (3.4.2) for which the values of the parameters ar€ the functions of the
georhetric altitude or of the geopotential altitude of the point considered

Note|1 to entry: The reference atmosphere used shall be specified.

Note|2 to entry: ISO 2533 gives, for the reference atmospheres that it defines, th€imean values of the chfaracteristics
of the atmosphere as a function of altitude for different latitudes and times‘of the year.

3.4.%
state of the runway
set df physical parameters of the runway affecting the mation of the aircraft and the behayiour of the
crew, during the sub-phases (3.1.4) of the take-off and landing phases (3.1.3)

Note| 1 to entry: The following parameters are taken into consideration: length, width, mean slope, profile in
elevdtion, material, roughness, water, snow, ice.

Note|2 to entry: For mobile runways (e.g. runway.on a ship), a similar definition may be given.

Note|3 to entry: For aircraft that take off and‘alight on water, a similar definition can be given for thg state of the
water surface.

3.5 | Flight points

3.5.1
step
piloting rules
set ¢f positions in¢which the crew puts the selectors (3.2.1.2) and set of values for the vdrious flight
pargmeters or of-the relationships between those parameters which are maintained, manually or
automatically-in order that the objective of the sub-phase (3.1.4) is achieved

Note| 1 to entry: The parameters considered are the position with respect to a reference trajectoiy, calibrated
airsgeed)the Mach number, the attitude angles of the aircraft, etc.

Note 2 to entry: See ISO 1151-5:1987, 5.6.1
Note 3 to entry: See ISO 1151-1:1988, 1.3.3.

Note 4 to entry: Piloting rules shall be given with tolerances; these tolerances shall be compatible with the
tolerances of the sub-phase objective.

Note 5 to entry: Piloting rules are specified in the flight manual for the operational flights and in the programme
of tests for real or simulated experimental flights.

3.5.2

piloting work

work the crew is required to do, during a sub-phase (3.1.4), in order to comply with the piloting rules
(3.5.1)

© IS0 2023 - All rights reserved 5
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3.5.3

supplementary rules
set of instructions relating to the action the crew takes during a sub-phase (3.1.4), but excluding those
instructions laid down in the piloting rules (3.5.1)

Note 1 to entry: The supplementary rules concern, for example, the use of the radio, the reading and verification
of check lists.

Note 2 to entry: Supplementary rules are specified in the flight manual for operational flights and in the
programme of tests for real or simulated experimental flights, or are imposed by air traffic regulations.

3.5.4

supplemeﬂtary work

work the cn
rules (3.5.3]

3.5.5

flight point

flight case
chosen set ¢

ew is required to do, during a sub-phase (3.1.4), in order to comply with the supplemen

f flight conditions, during a sub-phase (3.1.4), consisting of:

the sta

the sta

the piloj
—-— the sup

Note 1 to en
number (ISO|

3.6 Effec

3.6.1
excursion
involuntaryj
values impd

Note 1 to ent
and imperfe

3.6.2
effective f1
effective f1

the statfle of the atmosphere (3.4.1);

e of the aircraft (3.3.5);

e of the runway (3.4.5), if appropriate;
ting rules (3.5.1);
blementary rules (3.5.3).

try: In some cases, this set may be reduced, e.g. pressure altitude (ISO 1151-5:1987, 5.3.1),
1151-1:1988, 1.3.3), load factor (ISO 1151*131988, 1.5.9).

tive flight points

variations by the crew'ef the flight parameters, during a sub-phase (3.1.4), with respe
sed by the pilotingrules (3.5.1) concerned with that sub-phase

ry: Those variations are due, for example, to involuntary movements of the crew, to malfunctid
tions of the systems, to the development of failures or to atmospheric disturbances.

jght point
jght.case

tary

Mach

ct to

ning

set of flight

conditions that exist in a sub-phase (3.1.4), consisting of:

the pilo

the state of the aircraft (3.3.5);
the state of the atmosphere (3.4.1);

the state of the runway (3.4.5), if appropriate;

ting rules (3.5.1) and an excursion (3.6.1);

the supplementary rules (3.5.3).
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3.7 Flight envelopes

3.71
authorized flight envelope
set of flight points (3.5.5) for which the flight is authorized concerning the safety point of view

Note 1 to entry: The authorized flight envelope is sometimes defined by flight points, taking into account only the
state of the aircraft (3.3.5), the state of the atmosphere (3.4.1) and the state of the runway (3.4.5), if appropriate.

3.7.2
peripheral flight envelope

set g 2 5 oo H G d—ftig b —
be brought about by excursions (3.6.1) from the authorized flight envelope, whose amplit

exceed some suitably chosen limited value

which may
de does not

56 N 46 de o he Q ah ervelen

3.7.3
recqmmended flight envelope
set df flight points (3.5.5) situated within the authorized flight envelope (3.7.1) afiid recommejnded by the
flight manual for operational reasons
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