PERFORMANCE AND LIMITATIONS

OPERATION OF SYSTEMS

AIRPORT, RUNWAY, AND TAXIWAY SIGNS, MARKINGS, AND LIGHTING
TRAFFIC PATTERNS
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Procedure:

On the runway with the Before Take-Off Checks complete:

Brakes – Off.

Throttle – Full.

Power and Airspeed – Check.

Engine and Instruments – Check.

Rotate – 65 MPH.

Landing Gear – Retract after positive climb.

Climb Airspeed – As Computed. Vx = 90 MPH, Vy = 100 MPH.

At 500’ AGL:

Landing Gear – Check retracted.

Flaps – Up.

Power – 25 inches MP, 2500 RPM.  When decreasing power, decrease the manifold pressure first, and then decrease the RPM.

At 900’ AGL:

Turn Crosswind.

At 1000’ AGL:

Fuel Pump – Off, Pressure Checked.

Landing Light – Off

Airspeed – 100 MPH.

Engine Instruments – Checked.

On Downwind (1200’ AGL):

G 
Fuel - On correct tank.

Fuel Pump – On.

U
Gear - Down (150 MPH maximum).

M
Mixture – Rich.

Abeam the Touchdown Point:

P          Power – 15 inches MP.

P
Propeller – Full Forward.   When increasing power, increase the RPM first, and  

                                                        then the manifold pressure.

Airspeed – 90 MPH

Flaps – 1 Notch (10°)

Begin Descent.

45 Degrees:

Turn to Base.

Airspeed – 90 MPH.

Flaps – As Required (2 Notches = 25°, 3 Notches = 40°).

Final:

Airspeed – 90 MPH.

Flaps – As Required.

Power - ≥ 12 inches MP.

Touchdown:

Just Prior to Touchdown – Flare and Reduce Power to 12 inches MP.

Contact on Main Gear First.

Smoothly lower the Nose Wheel.

Apply Brakes as necessary.

SOFT FIELD TAKEOFF
Objective. To determine that the applicant:
1. Exhibits knowledge of the elements related to a soft-field takeoff and climb.
2. Positions the flight controls for existing conditions and to maximize lift as quickly as possible. (2 notches of flaps)
3. Clears the area; taxies onto takeoff surface at a speed consistent with safety without stopping while advancing the throttle smoothly to takeoff power.
4. Establishes and maintains a pitch attitude that will transfer the weight of the airplane from the wheels to the wings as rapidly as possible.
5. Lifts off at the lowest possible airspeed and remains in ground effect while accelerating to VX (90 MPH) or VY, as appropriate.
6. Establishes a pitch attitude for VX or VY (100 MPH), as appropriate, and maintains selected airspeed ±5 knots, during the climb.
7. Retracts the landing gear (after positive climb), if appropriate and flaps after clear of any obstacles or as recommended by the manufacturer.
8. Maintains takeoff power and VX or VY ±5 knots to a safe maneuvering altitude.
9. Maintains directional control and proper wind-drift correction throughout the takeoff and climb.
10. Completes appropriate checklist.
SOFT FIELD LANDING
Objective. To determine that the applicant:
1. Exhibits knowledge of the elements related to a soft-field approach and landing.
2. Considers the wind conditions, landing surface, and obstructions, and selects the most suitable touchdown area.
3. Establishes the recommended approach and landing configuration and airspeed; adjusts pitch attitude and power as required. (2 Notches of flaps)
4. Maintains a stabilized approach and recommended airspeed (90 MPH), or in its absence, not more than 1.3 VSO (82 MPH), ±5 knots, with wind gust factor applied.
5. Makes smooth, timely, and correct control application during the round-out and touchdown.
6. Touches down softly, with no drift, and with the airplane's longitudinal axis aligned with the runway/landing path.
7. Maintains crosswind correction and directional control throughout the approach and landing sequence.
8. Maintains proper position of the flight controls and sufficient speed to taxi on the soft surface. (Keep the nose up after landing)
9. Completes appropriate checklist. 

SHORT FIELD TAKEOFF
Objective. To determine that the applicant:
1. Exhibits knowledge of the elements related to a short-field (confined area ASES) takeoff and maximum performance climb.
2. Positions the flight controls for the existing wind conditions, sets flaps as recommended. (2 notches of flaps)
3. Clears the area; taxies into takeoff position utilizing maximum available takeoff area and aligns the airplane on the runway center/takeoff path.
4. Selects an appropriate take-off path for the existing conditions (ASES).
5. Applies brakes (if appropriate) while advancing the throttle smoothly to takeoff power.
6. Establishes and maintains the most efficient planing/lift off attitude and corrects for porpoising and skipping (ASES).
7. Lifts off at the recommended airspeed (rotate of 65 MPH), and accelerates to recommended obstacle clearance airspeed, or VX (90 MPH).
8. Establishes a pitch attitude that will maintain the recommended obstacle clearance airspeed, or VX (90 MPH), +5/-0 knots, until the obstacle is cleared, or until the airplane is 50 feet (20 meters) above the surface.
8a. Retracts the landing gear (after positive climb)
9. After clearing the obstacle, establishes the pitch attitude for VY, accelerates to VY (100 MPH), and maintains VY, ±5 knots, during the climb.
10. Retracts the flaps after clear of any obstacles or as recommended by manufacturer.
11. Maintains takeoff power and VY ±5 knots to a safe maneuvering altitude.
12. Maintains directional control and proper wind-drift correction throughout the takeoff and climb.
13. Completes appropriate checklist.
SHORT FIELD LANDING
Objective. To determine that the applicant:
1. Exhibits knowledge of the elements related to a short-field (confined area ASES) approach and landing.
2. Adequately surveys the intended landing area (ASES).
3. Considers the wind conditions, landing surface, obstructions, and selects the most suitable touchdown point.
4. Establishes the recommended approach and landing configuration and airspeed; adjusts pitch attitude and power. (3 notches of flaps).
5. Maintains a stabilized approach and recommended approach airspeed, or in its absence, not more than 1.3 VSO (82 MPH), ±5 knots, with wind gust factor applied.
6. Makes smooth, timely, and correct control application during the roundout and touchdown.
7. Selects the proper landing path, contacts the water at the minimum safe airspeed with the proper pitch attitude for the surface conditions (ASES).
8. Touches down smoothly at minimum control airspeed (ASEL).
9. Touches down at or within 100 feet (30 meters) beyond a specified point, with no side drift, minimum float and with the airplane's longitudinal axis aligned with and over the runway center/landing path.
10. Maintains crosswind correction and directional control throughout the approach and landing sequence.
11. Applies brakes (ASEL) or elevator control (ASES), as necessary, to stop in the shortest distance consistent with safety.
12. Completes appropriate checklist.
POWER-OFF 180° ACCURACY APPROACH AND LANDING
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Power-off accuracy approaches are approaches and landings made by gliding with the engine idling, through a specific pattern to a touchdown beyond and within 200 feet of a designated line or mark on the runway.  The objective is to instill in the pilot the judgment and procedures necessary for accurately flying the airplane, without power, to a safe landing.
Objective. To determine that the applicant:
1.
Exhibits knowledge of the elements related to a power-off 180° accuracy approach and landing.
2.
Considers the wind conditions, landing surface, obstructions, and selects an appropriate touchdown point.
3.
Positions airplane on downwind leg, parallel to landing runway, and not more than 1000 feet AGL.
4.
Abeam the specified touchdown point, closes throttle and establishes appropriate glide speed.
5.
Completes final airplane configuration.
6.
Touches down in a normal landing attitude, at or within 200 feet (60 meters) beyond the specified touchdown point.
7.
Completes the appropriate checklist.
Concept:

At no higher than 1000’ AGL and when abeam the desired landing spot, the throttle should be closed and altitude maintained while decelerating to the manufacturer’s recommended glide speed, or 1.4 VSO. The point at which the throttle is closed is the downwind key position.
The turn from the downwind leg to the base leg should be a uniform turn with a medium or slightly steeper bank.  The degree of bank and amount of this initial turn will depend upon the glide angle of the airplane and the velocity of the wind.  

The base leg should be positioned as needed for the altitude, or wind condition.  Position the base leg to conserve or dissipate altitude so as to reach the desired landing spot.
The turn onto the base leg should be made at an altitude high enough and close enough to permit the airplane to glide to what would normally be the base key position in a 90° power-off approach.
Although the key position is important, it must not be overemphasized nor considered as a fixed point on the ground.
Procedure:

On downwind, complete a before landing check:

G
Fuel on correct tank.

Fuel Pressure Switch – On, check for light and fuel pressure indication.

U
Undercarriage – Gear Down.

M 
Mixture – Full Rich.

P 
Propeller and Power – Set (~2500 RPM/15 inches).

Flaps – Up.

Airspeed – 100 MPH.

Abeam the touchdown point:
Throttle – Closed.

Airspeed – Adjust to 1.4 VSO ( MPH).
Base:
Establish Base to maintain the appropriate glide angle to the touchdown point.

Flaps – As necessary.

Final:

Turn to Final to align the aircraft with the runway.

Flaps – As necessary to maintain glide angle.

Airspeed – Adjust to 1.3 VSO ( MPH).
GO-AROUND

Objective. To determine that the applicant:
1. Exhibits knowledge of the elements related to a goaround/ rejected landing.
2. Makes a timely decision to discontinue the approach to landing.
3. Applies takeoff power immediately and transitions to climb pitch attitude for VY, and maintains VY ±5 knots.
4. Retracts flaps as appropriate.
5. Retracts the landing gear if appropriate after a positive rate of climb is established.
6. Maneuvers to the side of runway/landing area to clear and avoid conflicting traffic.
7. Maintains takeoff power and VY ±5 knots to a safe maneuvering altitude.
8. Maintains directional control and proper wind-drift correction throughout the climb.
9. Completes the appropriate checklist.
STEEP TURNS
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Objective. To determine that the applicant:
1. Exhibits knowledge of the elements related to steep turns.
2. Establishes the manufacturer's recommended airspeed or if one is not stated, a safe airspeed not to exceed Va.
3. Rolls into a coordinated 360° steep turn with at least a 50° bank, followed by a 360° steep turn in the opposite direction.
4. Divides attention between airplane control and orientation.
5. Maintains the entry altitude, ±100 feet (30 meters), airspeed, ±10 knots, bank, ±5°; and rolls out on the entry heading, ±10°.

The steep turn maneuver consists of a turn in either direction, using a bank angle between 45 to 60°.  This will cause an over-banking tendency during which maximum turning performance is attained and relatively high load factors are imposed.  Because of the high load factors imposed, these turns will not be performed at an airspeed that exceeds the airplane’s design maneuvering speed (Va) of 130 MPH.  

Prior to initiating the task, clear the airspace all around, above and below, by performing a clearing turn:

G – Fuel on correct tank.

       Fuel Pressure Switch – On, check for light and fuel pressure indication.

U – Undercarriage – 
Gear Up, Activate the landing gear bypass switch.

M – Mixture – Full Rich.

P – Propeller and Power – Set for Cruise (~2500 RPM/22 inches).

Flaps – Up.

With the power set for cruise the airspeed will be approximately 115 MPH.
The airplane should be smoothly rolled into a selected bank angle of at least 50° but not more than 60°, ± 5°.
As the turn is being established, back-elevator pressure should be smoothly increased to increase the angle of attack.  This provides the additional wing lift required to compensate for the increasing load factor.

Additional back-elevator pressure increases the angle of attack, which results in an increase in drag.  Consequently, power must be added to maintain the entry altitude and airspeed.

To maintain altitude ± 100’ as well as orientation, watch the nose and the wings in relation to the horizon.  Doing so will allow the pilot to hold altitude within a few feet.  If the altitude begins to increase, or decrease, relaxing or increasing the back-elevator pressure will be required as appropriate.  This may also require a power adjustment to maintain the selected airspeed ± 10 MPH.  A small increase or decrease of 1 to 3° of bank angle may be used to control small altitude deviations. 

The rollout from the turn should be timed so that the wings reach level flight when the airplane is exactly on the heading (± 10°) from which the maneuver was started.  While the recovery is being made, back-elevator pressure is gradually released and power reduced, as necessary, to maintain the altitude and airspeed.

Upon completion of the first 360° turn, complete a 360° Steep Turn in the opposite direction.

STEEP SPIRAL
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Objective. To determine that the applicant:
1. Exhibits knowledge of the elements related to a steep spiral.
2. Selects an altitude sufficient to continue through a series of at least three 360° turns.
3. Selects a suitable ground reference point.
4. Applies wind-drift correction to track a constant radius circle around selected reference point with bank not to exceed 60° at steepest point in turn.
5. Divides attention between airplane control and ground track, while maintaining coordinated flight.
6. Maintains the specified airspeed, ±10 knots, rolls out toward object or specified heading, ±10°.

A steep spiral is a constant gliding turn, during which a constant radius around a point on the ground is maintained similar to the maneuver, turns around a point.  The radius should be such that the steepest bank will not exceed 60°.  Sufficient altitude must be obtained before starting this maneuver so that the spiral may be continued through a series of at least three 360° turns.  The maneuver should not be continued below 1,000 feet above the surface unless performing an emergency landing in conjunction with the spiral.

Do not operate the engine at idle speed for a prolonged period during the glide.  It may result in excessive engine cooling or spark plug fouling.  The engine should be cleared periodically by briefly advancing the throttle to normal cruise power, while adjusting the pitch attitude to maintain a constant airspeed.  Preferably, this should be done while headed into the wind to minimize any variation in groundspeed and radius of turn.
Steep Spirals are accomplished in a clean configuration and at an altitude that allows completion of the task no lower than 1,500’ AGL.

Steep Spirals cannot be completed by reference to instruments.

Pick a ground reference point to aid in completing the maneuver.  For ease of the maneuver, place this ground reference point on the left and perform the turn to the left.

If winds exist, begin the maneuver into the wind.

Prior to initiating the task, clear the airspace all around, above and below, by performing a clearing turn, and complete a configuration check:

G – Fuel on correct tank.

       Fuel Pressure Switch – On.

U – Undercarriage – 
Gear Up, Activate the landing gear bypass switch.

M – Mixture – Full Rich.

P – Propeller and Power – Set for Cruise (~2500 RPM/22 inches).

Flaps – Up.

To begin, adjust the airspeed to Best Glide (100 MPH).  Place the ground reference point at the leading edge of the wing and at the wing root.

Close the throttle (between 12 and 15 inches of MP) and maintain gliding speed ± 10 MPH.

A gliding spiral should be started and a turn of constant radius maintained around the selected spot on the ground.

This will require correction for wind drift by steepening the bank on downwind headings and shallowing the bank on upwind headings, just as in the maneuver, turns around a point.

During the descending spiral, the pilot must judge the direction and speed of the wind at different altitudes and make appropriate changes in the angle of bank to maintain a uniform radius.

Complete three 360 turns and roll-out on a specified heading ±10°.

CHANDELLE
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Objective. To determine that the applicant:
1. Exhibits knowledge of the elements related to chandelles.
2. Selects an altitude that will allow the maneuver to be performed no lower than 1,500 feet AGL (460 meters).
3. Establishes the recommended entry configuration, power, and airspeed.
4. Establishes the angle of bank at approximately 30°.
5. Simultaneously applies power and pitch to maintain a smooth, coordinated climbing turn to the 90° point, with a constant bank.
6. Begins a coordinated constant rate rollout from the 90° point to the 180° point maintaining power and a constant pitch attitude.
7. Completes rollout at the 180° point, ±10° just above a stall airspeed, and maintaining that airspeed momentarily avoiding a stall.
8. Resumes straight and level flight with minimum loss of altitude.

A chandelle is a maximum performance climbing turn beginning from approximately straight-and-level flight, and ending at the completion of a precise 180° of turn in a wings-level, nose-high attitude at minimum controllable airspeed.

Chandelles are accomplished in a clean configuration and at an altitude that allows completion of the task no lower than 1,500’ AGL.

Chandelles cannot be completed by reference to instruments.

Pick a ground reference point near the horizon abeam and to the left or right, depending on the direction of the turn (preferably to the right for ease of maneuver if piloting from the left seat), to aid in performing the maneuver.

If winds exist, select a start point perpendicular to the wind (preferable from the right).

Prior to initiating the task, clear the airspace all around, above and below, by performing a clearing turn, and complete a configuration check:

G – Fuel on correct tank.

       Fuel Pressure Switch – On, check for light and fuel pressure indication.

U – Undercarriage – 
Gear Up, Activate the landing gear bypass switch.

M – Mixture – Full Rich.

P – Propeller and Power – Set for Cruise (~2500 RPM/22 inches).

Flaps – Up.

The maneuver should be entered from straight-and-level flight and at a speed no greater than the manufacturer’s recommended maximum entry speed and not above the design maneuvering speed (Va).  In our case the limit is 130 MPH.

With the Power setting of 2500 RPM and 22 inches of manifold pressure our airspeed today should be approximately 115 MPH.

The chandelle is started by smoothly entering a coordinated turn with an angle of bank appropriate for the airplane being flown.  Normally, this angle of bank should not exceed approximately 30° - which is what we will use today.

After the appropriate bank is established, a climbing turn should be started by smoothly applying back-elevator pressure to increase the pitch attitude at a constant rate and to attain the highest pitch attitude as 90° of turn is completed.
In the turn and climb, maintain 2500 RPM and increase power to maximum allowable.
The high pitch attitude will result in flight at minimum controllable airspeed – approximately 69 MPH.

Once the bank has been established, the angle of bank should remain constant until 90° of turn is completed.
When the turn has progressed 90° from the original heading, the pilot should begin rolling out of the bank at a constant rate while maintaining a constant-pitch attitude.
As airspeed slows, continually increase back-pressure on the yoke to maintain pitch attitude.

As the wings are being leveled at the completion of 180° of turn, the pitch attitude should be noted by checking the outside references and the attitude indicator. This pitch attitude should be held momentarily while the airplane is at the minimum controllable airspeed. 
Then the pitch attitude may be gently reduced to return to straight-and-level cruise flight with a minimum loss of altitude.
LAZY EIGHT
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Objective. To determine that the applicant:
1. Exhibits knowledge of the elements related to lazy eights.
2. Selects an altitude that will allow the task to be performed no lower than 1,500 feet AGL (460 meters).
3. Establishes the recommended entry configuration, power, and airspeed.
4. Maintains coordinated flight throughout the maneuver. 

5. Achieves the following throughout the maneuver— 

a. approximately 30° bank at the steepest point.

b. constant change of pitch and roll rate.

c. altitude tolerance at 180° points, ±100 feet (30 meters) from entry altitude.

d. airspeed tolerance at the 180° point plus ±10° knots from entry airspeed.
e. heading tolerance at the 180° point ±10°.
6. Continues the maneuver through the number of symmetrical loops specified and resumes straight and level flight.

The lazy eight is a maneuver designed to develop perfect coordination of controls through a wide range of airspeeds and altitudes so that certain accuracy points are reached with planned attitude and airspeed.  When viewed from the side, the path traced by the airplane resembles the number eight lying on its side.
A lazy eight consists of two 180° turns, in opposite directions, while making a climb and a descent in a symmetrical pattern during each of the turns.  At no time throughout the lazy eight is the airplane flown straight and level.  Rather, the flight controls are continually adjusted throughout the maneuver.
Lazy Eights cannot be completed by reference to instruments.

As an aid to making symmetrical loops of the 8 during each turn, prominent reference points should be selected on the horizon.  The reference points selected should be 45°, 90°, and 135° from the direction in which the maneuver is begun.
If winds exist, select a start point perpendicular to the wind.  For ease of the maneuver, plan on making the first turn into the wind, preferably to the right.

Lazy Eights are accomplished in a clean configuration and at an altitude that allows completion of the task no lower than 1,500’ AGL.

Prior to initiating the task, clear the airspace all around, above and below, by performing a clearing turn, and complete a configuration check:

G – Fuel on correct tank.

       Fuel Pressure Switch – On, check for light and fuel pressure indication.

U – Undercarriage – Gear Up, Activate the landing gear bypass switch.

M – Mixture – Full Rich.

P – Propeller and Power – Set for Cruise (~2500 RPM/22 inches).

Flaps – Up.

The maneuver should be entered from straight-and-level flight and at a speed no greater than the manufacturer’s recommended maximum entry speed and not above the design maneuvering speed (Va).  In our case, the limit is 130 MPH.

With the Power setting of 2500 RPM and 22 inches of manifold pressure our airspeed should be approximately 115 MPH.

The maneuver is started from level flight with a gradual climbing turn in the direction of the 45° reference point.  The climbing turn should be planned and controlled so that the maximum pitch-up attitude is reached at the 45° point and the Angle of Bank is ~15°.
Passing the 45° point, continue to increase angle of bank to arrive at the 90° point at 30° Angle of Bank.  Simultaneously, smoothly decrease the pitch attitude to arrive at the 90° turn point in a pitch level attitude. 

When the airplane completes 90° of the turn, the bank should be at the maximum angle (approximately 30°), the airspeed should be at its minimum (5 to 10 knots above stall speed – 69 MPH in our case), and the airplane pitch attitude should be passing through level pitch attitude.
As the reference line passes through the 90° point, decrease the bank gradually, and continue to lower the nose.
Fly the airplane into a descending turn so that the airplane’s nose describes the same size loop below the horizon as it did above.
When the airplane has turned 135°, the nose should be in its lowest pitch attitude.
Note the amount of turn remaining and adjust the rate of rollout and pitch change so that the wings become level and the original airspeed (±10 MPH) is attained in level flight just as the 180° point is reached.
Upon returning to the starting altitude (±100’) and the 180° point (±10°), start a climbing turn immediately in the opposite direction toward the selected reference points.  Complete the second half of the eight in the same manner as the first half.
Upon completion of the second half, resume normal straight and level flight.

EIGHTS ON PYLON
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Objective. To determine that the applicant:
1.
Exhibits knowledge of the elements related to eights on pylons.
2. 
Determines the approximate pivotal altitude.
3.
Selects suitable pylons that will permit straight and level flight between the pylons.
4.
Enters the maneuver at the appropriate altitude and airspeed and at a bank angle of approximately 30° to 40° at the steepest point.
5.
Applies the necessary corrections so that the line-of-sight reference line remains on the pylon.
6.
Divides attention between accurate coordinated airplane control and outside visual references.
7.
Holds pylon using appropriate pivotal altitude avoiding slips and skids.
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MANUEVERING DURING SLOW FLIGHT
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Objective. To determine that the applicant:
1. Exhibits knowledge of the elements related to maneuvering during slow flight.
2. Selects an entry altitude that will allow the task to be completed no lower than 1,500 feet (460 meters) AGL.
3. Establishes and maintains an airspeed at which any further increase in angle of attack, increase in load factor, or reduction in power, would result in an immediate stall.
4. Accomplishes coordinated straight-and-level flight, turns, climbs, and descents with landing gear and flap configurations specified by the examiner.
5. Divides attention between airplane control and orientation.
6. Maintains the specified altitude, ±50 feet (15 meters); specified heading, ±10°; airspeed +5/−0 knots, and specified angle of bank, 5°.

 Slow flight is defined as an airspeed that is something less than cruise.  It is broken down into two distinct elements:
(1) the maneuvering of the airplane at airspeeds and in configurations appropriate to takeoffs, climbs or descents, landings and go-arounds,
and,
(2) maneuvering at the slowest airspeed at which the airplane is capable of maintaining controlled flight without indications of a stall – usually 3 to 5 knots above stalling speed.

Slow Flight may be accomplished in a clean or dirty configuration.

Prior to initiating the task, clear the airspace all around, above and below, by performing a clearing turn, and complete a configuration check:

G – Fuel on correct tank.
       Fuel Pressure Switch – On, check for fuel pressure indication.

U – Undercarriage – 
Gear Up, Activate the landing gear bypass switch.




OR

Gear Down, check for in-transit light ON, followed by 3 green.

M – Mixture – Full Rich.

P – Propeller – Full Forward.

Flaps – Up.

OR


Full Down.
Reduce power and allow the airspeed to decrease while maintaining altitude. This will require application of aft yoke and the need to re-trim to relieve excessive pressure.
Once the airspeed has decreased to 3-5 knots above stall – approximately 85 knots clean, 65 knots dirty – apply power to maintain altitude and adjust pitch attitude with the yoke to maintain airspeed.
Perform a 90 degree turn using no more than 15 degrees angle of bank, followed by a 90 degree turn in the opposite direction.

To complete the procedure, apply power to return to normal cruise airspeed, while adjusting pitch attitude with the yoke to maintain altitude.  Retract the landing gear and flaps if necessary.
The procedure is complete once normal cruise airspeed is attained.
STALLS
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A stall occurs when the smooth airflow over the airplane’s wing is disrupted, and the lift degenerates rapidly.  This occurs when the wind exceeds the critical angle of attack.  A stall can occur at any airspeed, in any attitude, with any power setting.
A pilot can recognize the onset of a stall by sight, sound, and feel.  The attitude of the airplane may be useful in detecting the onset.  A change in noise produced by the engine, propeller noise or airflow is quite noticeable.  The feel of the airplane and pressures exerted on the flight controls give a strong indication that a stall is approaching.
Practice Stalls may be accomplished in a clean or dirty configuration, Power-On or Power-Off.  Select an altitude that allows completion of the task no lower than 1,500’ AGL.
POWER-OFF STALLS
(May be accomplished in a clean or dirty configuration)

Objective. To determine that the applicant:
1. Exhibits knowledge of the elements related to power-off stalls. 

2. Selects an entry altitude that allows the task to be completed no lower than 1,500 feet (460 meters) AGL.
3. Establishes a stabilized descent in the approach or landing configuration, as specified by the examiner.
4. Transitions smoothly from the approach or landing attitude to a pitch attitude that will induce a stall.
5. Maintains a specified heading, ±10° in straight flight; maintains a specified angle of bank, not to exceed 20°, ±5°, in turning flight while inducing the stall.
6. Recognizes and recovers promptly as the stall occurs by simultaneously reducing the angle of attack, increasing power to maximum allowable, and leveling the wings to return to a straight-and-level flight attitude with a minimum loss of altitude appropriate for the airplane.
7. Retracts the flaps to the recommended setting, retracts the landing gear if retractable after a positive rate of climb is established.
8. Accelerates to VX or VY speed before the final flap retraction; returns to the altitude, heading, and airspeed specified by the examiner.

Prior to initiating the task, clear the airspace all around, above and below, by performing a clearing turn:

To practice Power-Off Stalls, establish an approach or landing configuration. 

G – Fuel on correct tank.

       Fuel Pressure Switch – On, check for light and fuel pressure indication.

U – Undercarriage – 
Gear Down, check for in-transit light ON, followed by 3 green.

M – Mixture – Full Rich.

P – Propeller – Set to 2500 RPM.

Flaps – Full Down.

Smoothly decrease power to 15 inches and slow the airspeed to 90 MPH.  Adjust pitch attitude with the yoke to maintain altitude until the airspeed is sufficiently slowed.
Maintain the heading ±10° in straight flight or, if turning, an angle of bank not to exceed 20°, ±5°.
To simulate a stall on approach or landing, reduce power to 12 inches and increase back-pressure on the yoke until the aircraft exhibits a stall indication.
To recover – perform a Go-Around (similar to a Short Field Take-Off):

· Release the back pressure enough to break the stall,

· Apply maximum allowable power,

· Level the wings, if necessary,

· Raise the flaps 1 notch.

Once a positive climb is indicated on the VSI, raise the gear.

Accelerate to Best Angle of Climb (Vx) – 90 MPH or Best Rate of Climb (Vy) – 100 MPH.
Raise the remaining flaps.

POWER-ON STALLS
(May be accomplished in a clean or dirty configuration)
Objective. To determine that the applicant:
1. Exhibits knowledge of the elements related to power-on stalls.
2. Selects an entry altitude that allows the task to be completed no lower than 1,500 feet (460 meters) AGL.
3. Establishes the takeoff or departure configuration. Sets power to no less than 65 percent available power.
4. Transitions smoothly from the takeoff or departure attitude to a pitch attitude that will induce a stall.
5. Maintains a specified heading ±5°, in straight flight; maintains a specified angle of bank, not to exceed a 20°, ±10°, in turning flight, while inducing the stall.
6. Recognizes and recovers promptly as the stall occurs by simultaneously reducing the angle of attack, increasing power to maximum allowable, and leveling the wings to return to a straight-and-level flight attitude, with a minimum loss of altitude appropriate for the airplane.
7. Retracts flaps to the recommended setting, retracts the landing gear if retractable, after a positive rate of climb is established.
8. Accelerates to VX or VY speed before the final flap retraction; returns to the altitude, heading, and airspeed specified by the examiner.

Prior to initiating the task, clear the airspace all around, above and below, by performing a clearing turn:

To practice Power-On Stalls, establish a take-off or departure configuration. 

G – Fuel on correct tank.

       Fuel Pressure Switch – On, check for light and fuel pressure indication.

U – Undercarriage – 
Gear Up.

M – Mixture – Full Rich.

P – Propeller – Set to 2500 RPM.

Flaps – Up.

With the airspeed at Best Angle of Climb (Vx) – 90 MPH or Best Rate of Climb (Vy) – 100 MPH, set the power to not less than 65 % (2500 RPM - 22 inches MP).
Maintain the heading ±5° in straight flight or, if turning, an angle of bank not to exceed 20°, ±10°.
Smoothly increase pitch attitude to a point where the stall is induced.
To recover:
· Release the back pressure enough to break the stall,

· Apply maximum allowable power,

· Level the wings, if necessary.

Accelerate to Best Angle of Climb (Vx) – 90 MPH or Best Rate of Climb (Vy) – 100 MPH.

SPIN AWARENESS
Objective. To determine that the applicant exhibits knowledge of the elements related to spin awareness by explaining:

1. Aerodynamic factors related to spins.
2. Flight situations where unintentional spins may occur.
3. Procedures for recovery from unintentional spins.

EMERGENCY APPROACH AND LANDING
SYSTEMS AND EQUIPMENT MALFUNCTIONS
EMERGENCY EQUIPMENT AND SURVIVAL GEAR 
SUPPLEMENTAL OXYGEN

PRESSURIZATION
AFTER LANDING, PARKING, AND SECURING
