Task:
Stalls


Power-Off, Power-On, Crossed-Control, Elevator Trim,



Secondary

Definition:
A stall occurs when the smooth airflow over the plane’s wing is disrupted, and the lift degenerates rapidly.  This can occur at any airspeed, attitude, and with any power setting.


Power-Off – Stall in which power is brought back to near idle.  Intended to simulate landing stall.

Power-On – Stall in which full power is being developed as the aircraft stalls.  Intended to simulate takeoff stall.


Crossed-Control – Occurs when pilot allows the plane to be flown in uncoordinated flight with the flight controls crossed.  May occur if excessive back pressure is applied.


Elevator Trim – Occurs when full power is applied to a plane configured with excessive nose-up trim.  Intended to simulate a stall occurring during a go-around.


Secondary – Occurs after a recovery from a preceding primary stall.  Stall caused by attempting to do stall recovery before the plane has regained sufficient flying speed.

Objective:
To develop the student’s awareness of the characteristics of stalls so that students know the impending signs of an oncoming stall and take prompt corrective action before the plane actually stalls.  In the event the plane does stall, the student will understand what procedures are necessary to break the stall and recover.  

When:

Where:
Cannot go below 1,500 AGL.

Preflight Discussion:


1. Set-Up

a. Plan maneuver entry so that recovery is made by 1,500 ft. AGL.

b. Clearing turns.

c. Slow to MCA (power-off) or takeoff speed (power-on).

d. Flap configuration:




Power-off – Full




Power-on – Clean 

2. Aerodynamics of wing:

a. Define chord line, angle of attack, relative wind.

b. Critical angle of attack 18 – 20 degrees in most planes.

c. Exceeding that angle will disrupt the smooth airflow over the wing and create a stall.

3. Factors affecting stall speed:

a. Gross weight.

b. Load factor.

c. CG location.

d. Density altitude.

4. Signs of an iminent stall:

a. Stall warning indicator.

b. Buffeting.

c. Decay of control effectiveness.

d. Quietness due to loss of RPM’s and less airflow over plane’s structure.

5. Power-Off Stall


Set-Up

a. Less intimidating to student than power-on stall.

b. Reduce power to Vfe and put plane into landing configuration.

c. Reduce power to idle and establish approach airspeed.

d. Bring nose up smoothly until full stall occurs.



Recovery

a. Break angle of attack; elevator pressure forward.

b. Simultaneously, add power and remove carb heat.

c. Retract 10-degrees of flaps.

d. As positive rate of climb is established, incrementally remove remaining flaps.

e. Control yawing tendency with right rudder (torque, slipstream).

f. Ailerons to level wings as soon as possible.

g. Return to cruise flight.

6. Power-On Stall


Set-Up

a. Establish takeoff configuration.

b. Slow plane to normal liftoff airspeed.

c. Apply takeoff power.

d. Establish climb attitude.

e. Continue pitch-up until a full stall occurs.



Recovery
a. Break angle of attack; elevator pressure forward.

b. Control yawing tendency with right rudder (torque, slipstream).

c. Ailerons to level wings as soon as possible.

d. Establish positive rate of climb.

e. Return to cruise flight.

7. Crossed-Control Stall


Set-Up

a. Perform before GUMPS or before-landing checklist.

b. Reduce power and maintain altitude until airspeed approaches normal glide speed.

c. Retrim plane.

d. Roll into medium-banked turn.

e. Apply excessive rudder in direction of turn, but keep bank constant by applying opposite aileron pressure.

f. Increase back elevator pressure to keep nose from lowering.

g. Increase control pressures until plane stalls.



Recovery

a. Release control pressures and increase power as necessary.

b. Control yawing tendency w/ rudder.

c. Ailerons to level wings as soon as possible.

d. Establish positive rate of climb.

e. Return to cruise flight.

8. Elevator Trim Stall
a. Slow below Vfe and place in landing configuration.

b. Extend flaps (1/2 to full).

c. Close throttle.

d. Maintain altitude until airspeed approaches normal glide speed.

e. Retrim.

f. Advance throttle to max power as in a go-around.

· Nose will rise sharply and yaw to left.

· For demonstration, do not immediately recover.

g. When stall is imminent, forward pressure must be applied to returnth plane to normal climbing attitude.

h. Adjust trim to relieve heavy control pressures and the normal go-around and level-off procedures should be completed.

9. Secondary Stall


Set-Up

a. Enter primary stall.

b. Pull up nose more rapidly than necessary during recovery.



Recovery

a. Break angle of attack.

b. Exact recovery procedure depend on type of primary stall.

Instructor Demonstration:


1. For stalls in landing configuration:

a. GUMPS or before-landing checklist.

b. Apply carb heat.

c. Set flaps as appropriate.

2. Execute two clearing turns.

3. Establish heading and altitude.

4. Demonstrates stalls.

a. Perform power-off stall first.  May be less intimidating.

b. Perform other stalls as well.

c. Have student describe stall set-up procedures.

d. Have student describe torque correction.

e. Have student describe trim technique.

f. Have student describe recovery technique.

Student Practice:



1. Use integrated technique.

2. Use verbal correction – avoid control inputs.

3. Have student explain actions during initial performance.

4. Watch for errors – correct immediately.

a. Failure to establish proper plane configuration.

b. Improper pitch, heading, and bank control during straight ahead stalls.

c. Improper pitch and bank control during turning stalls.

d. Rough or uncoordinated control technique.

· Not utilizing rudder to maintain directional control.

· Using all aileron and no rudder.

e. Failure to recognize first indications of a stall.

f. Failure to achieve a stall.

g. Poor stall recognition and delayed recovery.

h. Excessive altitude loss or excessive airspeed during recovery.

i. Secondary stall.


5.  Review performance

a. Save critique until performance complete.

b. Have student repeat as necessary.

Evaluation:



Power-Off

1. Selects an entry altitude that will allow task to be completed no lower than 1,500 ft. AGL or mfr.’s recommended, whichever is higher.

2. Establishes stabilized approach in the landing configuration.

3. Transitions smoothly from approach attitude to pitch attitude that will induce a stall.

4. Maintains specified heading, +/- 10 degrees (Private and Commercial), if in straight flight.  Maintains a specified angle of bank not to exceed 30 degrees, +0/-10 (Private and Commercial), if in turning flight while inducing stall.

5. Recognizes and announces first indications of stall, i.e., buffeting or decay of control effectiveness.

6. Recovers promptly after stall occurs by simultaneously decreasing pitch attitude, applying power, and leveling wings to return to straight-and-level flight attitude with minimum loss of altitude appropriate for plane.

7. Puts plane back in cruise setting:

a. Retracts flaps to recommended setting.

b. Retracts landing gear, if retractable after positive rate of climb.

c. Accelerates to Vy before final flap retraction.

d. Returns to altitude, heading, and airspeed specified by examiner.


Power-On

1. Selects an entry altitude that will allow task to be completed no lower than 1,500 ft. AGL or mfr.’s recommended, whichever is higher.

2. Establishes takeoff configuration, airspeed, and power as specified by examiner.

3. Transitions smoothly from takeoff attitude to pitch attitude that will induce a stall.

4. Maintains specified heading, +/- 10 degrees in straight flight (Private and Commercial); maintains a specified angle of bank not to exceed 20 degrees, +0/-10 (Private) or +10/-10 (Commercial), if in turning flight, while inducing the stall.

5. Recognizes and announces first indications of stall, i.e., buffeting or decay of control effectiveness.

6. Recovers promptly after stall occurs by simultaneously decreasing pitch attitude, applying power, and leveling wings to return to straight-and-level flight attitude with minimum loss of altitude appropriate for plane.

7. Retracts flaps and gear (if applicable) after positive rate of climb established.

8. Returns to altitude, heading, and airspeed specified by the examiner.

