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Suppose an aeroplane to be flying straight and level at some altitude
and the engines then shut down. The drag force will still exist and therefore,
as the aircraft follows its flight path, power will be expended in overcoming
the drag. The only source from which this power can come in still air is the
potential energy of the aeroplane. Unless the pilot moves the control column,
the aircraft incidence and therefore the lift coefficient will be virtually
unchanged. The flight speed will therefore change very little and so there will
be negligible change in the kinetic energy.
In any case K.E. could be used for only a limited period in a transition
form of flight and ultimately a steady state of flight at constant speed must be
attained. [To give up this P.E. the aircraft must lose height, following a flight
path inclined downwards from the horizontal
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Consider the aircraft in figure
moving steadily under the
influence of the lift, drag and
weight at a T.A.S of V along
the path inclined at the
angle γ to the horizon.

⇒

Resolving the forces perpendicular and parallel to the flight path.

L – W cos γ = 0

→ (1)

D – W sin γ = 0

→ (2)

tan γ =

=

=

→ (3)

This equation shows a very important point; that the angle of glide and
therefore the distance covered in gliding from a given height depends only on
the L/D ratio during the glide and is independent of the weight of the
aeroplane.
It also follows from equation (3) that the flattest glide and greatest
distance covered are achieved when the L/D ratio is maximum.
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The work done against the drag per unit length of flight path is
numerically equal to the drag and this work is provided by loss of potential
energy.
Thus for minimum loss of Potential energy per unit length of the flight
path, i.e. flattest glide, the drag must be minimum.

For small angles of glide (γ < 10 o)

sin γ = tan γ = γ and cos γ = 1
Equation (3) can be written as

⇒

L=W
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Equation (1)
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sin γ =

When

V=

The rate of descent or Sinking speed:
Therefore

ν = V sin γ

ν=

ν=

/

Therefore the sinking speed depends
on the weight and on the altitude by

w

virtue of the density S.

w

For the sinking speed to be a minimum,

w

i.e., for the greatest duration of glide in
still air from a given height,
/

must be a minimum for a

given aircraft at a given weight. (min power condition)

Time of Descent:
If an aircraft is gliding at a constant incidence, e.g. that for flattest
glide or minimum sinking speed, its equivalent air speed and gliding angle are
from the foregoing work, independent of the altitude. Then

ν = V sin γ =

√

sin γ =

√
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