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ISO 1151, Flight dynamics — Concepts, quantities and symbols,

present, seven parts:
Part 1 : Aircraft motion relative to the air.

Part 2 :

Part 3 : Derivatives of forces, moments and their coefficients.

Part 4 :
Part 5 : Quantities used in measurements.
Part 6 : Aircraft geometry.
Part 7 : Flight points and flight envelopes.

ISO 1151 is intended to introduce the main concepts, to include the

terms used in-theoretical and experimental studies and, as far as possi

responding ‘'symbols.
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Flight dynamics — Concepts, quantities and symbols —

Part
relat

2.0 Introduction
This part gf 1ISO 1151 gives basic definitions and deals with the motions’of the aircraft and the atmosphere relative [to the Earth.
The atmosphere is assumed to be at rest or in translational motion:at constant velocity relative to the Earth.?

The aircraI is assumed to be rigid. However, most of the definitions can be applied to the case of a flexible aircraft.
When accqunt is taken of the variations at the Earth’s'surface in the direction of the vertical (local direction of acceeration due to

gravity), tHe term given in the sub-clauses and figures-in question is qualified by the term “local”.

2.1 Axis system

No. Term Definition Symbol

211 Flight-path axis system A system with the origin fixed in the aircraft (usually the centre of X1 V2
gravity) and in which the x,-axis is in the direction of the flight-path
velocity (2.2.1). The two other axes are chosen as appropriate.

2.2 Velocities

No. Term : Definition Symbol
2.2.1 | Flight-path velocity The velocity of the origin of the flight-path axis system (2.1.1) relative -
to the Earth. Vi
Flight-path speed The magnitude of the flight-path velocity. Vk
Ground speed The projection of the flight-path velocity on the horizontal plane. —

1) The motions of the atmosphere for which this assumption does not hold true will be examined in another part of ISO 1151.
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No. Term Definition Symbol
2.2.2 | Components of Components of the flight-path velocity, V_K: for any of the axis
flight-path velocity systems used.
In the axis systems 1.1.1 to 1.1.4:
component along the x,-axis Ugo
component along the y-axis VKo
component along the z-axis Wio
In the body axis system (1.1.5):
component along the longitudinal axis ux
component along the transverse axis Vk
component along the normal axis Wk
NOTE — In the flight-path axis system (2.1.1), the component along the x,-
axis is ug, = V.
2.2.3 | Win{ velocity The velocity relative to the Earth of the air surrounding the aircraft. I_/;V’
Winf speed The magnitude of the wind velocity. Nw
NOTE — In navigation and meteorolo% the'wind velocity is usually taken to
refer to the horizontal component of V.
2.2.4 | Wind velocity The components of the wind velecity, 17\;; for any of the axis systems
components used.
In the axis systems 1.1.1<t0'1.1.4:
component alonglthe x-axis Uyo
component-along the y-axis YWyo
component along the z-axis Wivo
In the body axis system (1.1.5):
component along the longitudinal axis y
component along the transverse axis viv
component along the normal axis Ww
In the flight-path axis system (2.1.1):
component along the x-axis Uk
component along the y-axis YWk
component along the z-axis Wik
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2.3 Flight-path angles

Orientation of the flight-path velocity with respect to the aircraft-carried normal earth axis system (see figure 1).

No. Term Definition Symbol

2.3.1 Flight-path azimuth angle | The angle through which the x,, (xg)-axis of the aircraft-carried normal 4
earth axis system (1.1.4) has to be rotated about the z, (zg)-axis to
bring the former axis into coincidence with the projection of the flight-
path velocity (2.2.1) on the horizontal plane through the origin of this
avis_sysfnm

It is positive in the clockwise direction.

NOTE — In navigation, the flight-path azimuth angle, when referring to a par-
ticular direction of the x,-axis, is known as the “angle of track”.

2.3.2 || Angle of climb; The angle between the flight-path velocity (2.2.1) and the-horizontal y
flight-path inclination plane.
angle

It is positive when the flight-path velocity is above'the horizontal plane
through the origin of the aircraft-carried normal earth axis system
(1.1.4).

According to convention, it has the range:

2.4 Wind direction angles

Orientation of the wind velocity with respect to the.normal earth-fixed axis system (see figure 2).

No. Term Definition Symbol

2.4.1| | Wind azimuth angle The angle which the x,(xg)-axis of the normal earth-fixed axis system W
{1.1.2) has to be rotated about the z,(z5)-axis to bring the former axis
into coincidence with the projection of the wind velocity (2.2.3) on the
horizontal plane through the origin of this axis system.

It is positive in the clockwise direction.

According to convention, it has the range:

0<Xw<2‘ﬂ:

NOTE — If the x,(x/)-axis is directed towards geographic North, the wind
azimuth angle differs by 180° from the wind direction used in meteorology

2.4.2 | Wind elevation angle The angle between the wind velocity (2.2.3) and the horizontal plane. YW

It is positive when the wind is directed upwards.
According to convention, it has the range:

7t< <1t
2 Swsy
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IN RED LINES: Aircraft-carried normal earth axis system

NOTE — The angles shown are positive.

Figure 1 — Flight-path angles


https://standardsiso.com/api/?name=95beefe251d1210e58d88eaec07c70f7

1ISO 1151/2-1985 (E)

_Horizontal plane x,, (x,7)

K

Xo (Xy)

Plane z,x, (24X,

/

Z, (24)

Vertcal z,(zg)

P

b, (5,)

IN RED LINES: Normal earth-fixed axis system

NOTE — The angles shown are positive.

Figure 2 — Wind direction angles
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