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DESCENDING - (Long Brief)

AIM: To understand the basic aerodynamic principles and forces acting on the aircraft in various descent
configurations.

OBJECTIVES:
By the completion of this brief you will be able to recall and recite how the forces are balanced in a descent as
well as state the effects of flap,wind power and weight on the descent.

Revision:
Equilibrium - ensuring all forces are in balance

Effects of controls

Definitions:
Descent - a decrease in altitude at a constant rate, direction, airspeed, whilst in balance.

Glide descent - Idle power descent.

Angle of descent (AoD) - angle between the aircraft’s flight path and the ground.

Rate of descent (RoD) - vertical distance travelled per minute (feet per minute).

Applications:
Approach to land, cloud avoidance, traffic separation and air traffic control instruction.

Principles:
In straight and level flight at a constant speed, the aircraft is in equilibrium - all forces are in balance.
If we reduce power to idle, we generate zero thrust, the aircraft is no longer in equilibrium.
The airspeed will begin to decrease unless the nose is lowered. With the nose lowered and weight
still acting toward the centre of the Earth, there is now a forward component of weight (FCW) that
balances drag.
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For the aircraft to be in equilibrium during descent, the resultant force of lift and drag must balance
the force of weight (this resultant force is designated R on the diagram previous page).

TWO TYPES OF DESCENT
1. Powered descent
Used for changing altitude, approach to landing etc. This is the most common type of descent that you will use in
your practical flying. It will involve reducing the power to a given RPM, setting a new (lower nose) attitude and
trimming the aircraft for the descent. There is no fixed rpm/attitude mandated for a powered descent - many
combinations can achieve the same result.

2. Glide descent

A glide descent means power off (idle rpm)

During a glide, the ratio between lift produced and drag produced will control our angle of descent.
In other words it will determine how far we can glide. The best scenario for getting the greatest glide
distance is when we produce the most amount of lift for the least amount of drag. This is called best
Lift/Drag ratio and always corresponds to an indicated airspeed (IAS). At this speed our wings is
operating most efficiently Each aircraft will have its own nominated IAS corresponding to its best L
/D ratio (best glide).

In the C172 at maximum take-off weight, for example, this speed is 65 knots.(In the PA38 its 70 knots)
During a glide descent, we will go furthest by flying the aircraft at this speed.

Glide ratio
An aircraft’s gliding ability , glide ratio refers to how far it will travel in a glide compared with how
far it will descent. For example a glide ratio of 9:1 means we will travel horizontally 9000 feet for every 1000
feet that we descend.

Some typical maximum glide ratios for various aircraft types are as follows:

Aircraft type Glide ratio / L/D ratio
Sailplane 60:1

Airbus A320 17:1
Cessna 172 9:1

Space Shuttle (unpowered approach on reentry) 4.5:1

Best glide ratio will only be achieved at one speed, that is the best glide speed for an aircraft as specified in the
Aircrafts Flight Manual (for a given weight). Gliding at a faster speed will result in an increase in parasite drag and
any slower will result in an increase in induced drag. The two types of drag will be covered thoroughly in RPL class
or the Bob Tait book.
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Considerations:

Weight
A change in weight does not affect our descent angle. Provided an aircraft is flown at its best L/D ratio,
an increase in weight will change the FCW, increasing the speed down the slope, and therefore the
rate of descent (RoD), but not the descent ang
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Flap
When flap is lowered, the L/D ratio is altered. Lift and drag both increase. The increased drag caused
by flap requires an increased FCW to maintain equilibrium. To achieve this increase in FCW, we must
lower our nose further. This steepens the descent, increases the RoD, and reduces range.

Wind
RoD is unaffected by wind.
AoD is increased with a headwind, and reduced
with a tailwind.

We will glide further in a tailwind than a headwind
but it will take the same amount of time to get to
the ground.

Power
RoD is reduced if power increased.
AoD is reduced if power increased.

If the engine/propeller is producing thrust, it will help to overcome a portion of the drag force. Less of
the FCW is required to overcome drag and so the descent angle is made shallower at the same
airspeed. A shallower descent angle, at the same airspeed, gives a lower rate of descent than in the
power-off glide.

As thrust is increased further, a point is reached where no component of weight is necessary to
maintain the airspeed, and the descent angle is reduced to zero. The aircraft has returned to straight
and level flight. With additional thrust, still maintaining a constant airspeed, the aircraft will begin to
climb.
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Application:

Entry into a descent:
Lookout, Carburettor heat ON,
Power, Attitude, Speed, Trim (P. A. S. T.)

Reduce power while simultaneously holding the aircraft’s nose level and balancing with left rudder.
As your speed approaches your descent speed, lower the nose to set the required descent attitude.
Re-check your speed. If it’s satisfactory, trim to maintain the current descent attitude. If speed is not
satisfactory, re-adjust the attitude (if too slow, lower the nose; if too fast, raise the nose), check speed
and trim.

Levelling off:
Lookout, Carburettor heat OFF,
Power, Attitude, Speed, Trim (P. A. S. T.)

Anticipate levelling off altitude.
Smoothly apply cruise power while keeping the aircraft balanced with right rudder. Set the straight
and level attitude and, once the speed has stabilised, trim the aircraft.

If descending at idle or very low power settings, it is a good idea to reintroduce power periodically (eg.
every 1000 feet) to ascertain smooth continuous operation of the engine. In certain conditions, long
low-power descents are conducive to the formation of ice in the carburettor, which if not mitigated
with the appropriate use of carburettor heat prior to descent, can cause significant reductions in the
amount of engine power available. Even with carburettor heat on, the engine cylinder spark plugs
may become fouled after extended periods of idling. We want to identify any potential issues before
they become worse.

Airmanship:

 Lookout. Remember ALAP (Attitude - Lookout - Attitude - Performance)
 Engine warms / integrity checks - to be performed during idle descent approximately every

1000ft. Bring power up to 1700RPM for 2-3 seconds and back to idle power.
 Carburettor heat - applied during any descent where power is reduced below the greenarc.
 White arc on ASI for use of flaps.
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