Slow Flight

Ground topics to review beforehand
- Left turning tendencies
- Region of reverse command/back side of the power curve
- Aerodynamics associated with slow flight in various airplane configurations, including the relationship between angle of attack,
airspeed, load factor, power setting, airplane weight and center of gravity, airplane attitude, and yaw effects.

Set up
- Select an appropriate entry altitude to allow the maneuver to be completed no lower than the minimum recovery altitude
- ACS-1,500 AGL
- WNC - 2,000 AGL
- 90-degree clearing turns in both directions / one 180-degree
- Select a visual reference & bug heading and altitude

Execution
- Gradually reduce power from cruise setting (to approximately 1500 RPM)
- Anincrease in back pressure will be required to maintain altitude
- Flaps 10 below 110 kts
- Flaps 20 & 30 below 85 kts - increase power with added drag
- Establish and maintain an airspeed at which any further increase in angle of attack, increase in load factor, or reduction in
power, would result in a stall warning (e.g., aircraft buffet, stall horn, etc.).
- Airspeed will be approximately 50 - 55 kts
- Simultaneously increase power to maintain altitude and target airspeed (will require approximately 2000 RPM)
- Accomplish coordinated straight-and-level flight, turns, climbs, and descents without a stall warning (e.g., aircraft buffet,
stall horn, etc.) - climbs should be made at full power
- Make turns with no more than 10° of bank
*Practicing in clean configuration is also good training

Recovery
- Full power and reduce pitch to maintain altitude (Maintain coordination with right rudder), Flaps 20
- Above 56 kts flaps 10
- Above 62 kts flaps 0
- Accelerate to normal cruise speed and reduce power as necessary
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Reduce power, decelerate, Maintain airspeed and Recovery - increase powet,
configure, maintain altitude. Coordination Maintain altitude and

coordination while accelerating

Standards

Private Altitude, +100 feet / Heading, £10° / Airspeed, +10/-0 knots / Angle of bank, £10°

Commercial Altitude, +50 feet / Heading, £10° / Airspeed, +5/-0 knots / Angle of bank, +5°.
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Power-off Stalls / Approach to Landing Stall

Ground topics to review beforehand
- Aerodynamics associated with stalls in various airplane
configurations, including the relationship between angle of
attack, airspeed, load factor, power setting, airplane weight
and center of gravity, airplane attitude, and yaw effects.
- Stall characteristics as they relate to airplane design, and
recognition of impending stall and full stall indications using

LEVELS OF STALLS

= Impending Stall
o The AOA causes a stall warning but has not yet
reached the critical AOA.
o Indication of an impending stall can include
buffeting, stick shaker, or aural warning.

sight, sound, or feel. = Full Stall
- Factors and situations that can lead to a power-off stall and o The AOA exceeded the critical AOA.
actions that can be taken to prevent it o Indications of a full stall are uncommanded nose-

- Spin awareness down pitch and/or uncommanded rolling motion.

Set up
- Select an appropriate entry altitude to allow the maneuver to be completed no lower than the minimum recovery altitude
- ACS-1,500 AGL
- WNC -2,000 AGL
- 90-degree clearing turns in both directions / one 180-degree
- Select a visual reference & bug heading and altitude
Execution
- Reduce power to approximately 1500 RPM - maintain altitude with an increase in back pressure
- Flaps 10 below 110 kts
- Flaps 20 & 30 below 85 kts
- Establish a stabilized descent (power approximately 1500 / speed 70)
- Powertoidle
- Apply back pressure to maintain altitude and establish a normal landing pitch attitude
- Can be accomplished with bank - instructor will specify
- Maintain until an impending or full stall
- When impending - announce “impending stall”
Recovery
- Eull stall: Recognize stall indications and recover promptly after a fully developed stall occurs
- Ilmpending stall: Recognize and recover at first indication of a stall
- Reduce pitch and full power
- Wings level with coordinated aileron and rudder
- Retract flaps to 20 establish Vy
- Retract flaps to 10 accelerating through 56 / Retract flaps to 0 accelerating through 62
- Stabilize climbout at Vy (74)
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Reduce power .
Stabilize climb

and configure e
At Vy
Establish 5 ' S \o 1\ i Retract flaps
stabilized ST N AN ) ) A
Descent N c =
Power Recovery - Reduce pitch
Idle Apply back and full power, wings level
Pressure to Maintain coordination
Maintain altitude
And establish
Normal landing pitch
Attitude
Standards
Private Heading £10° if in straight flight; Angle of bank not to exceed 20°, +10° if in turning flight, while inducing the stall.
Recovery - Configure the airplane and accelerate to best angle of climb speed (VX) or best rate of climb speed (VY).
Commercial Heading, +10° if in straight flight; Angle of bank not to exceed 20°, £5° if in turning flight, until an impending or full stall occurs
Recovery - Configure the airplane and accelerate to best angle of climb speed (VX) or best rate of climb speed (VY).
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Power-on Stalls / Departure Stall

Ground topics to review beforehand

- Aerodynamics associated with stalls in various airplane
configurations, including the relationship between angle of
attack, airspeed, load factor, power setting, airplane weight
and center of gravity, airplane attitude, and yaw effects.

- Stall characteristics as they relate to airplane design, and
recognition of impending stall and full stall indications using
sight, sound, or feel.

- Factors and situations that can lead to a power-on stall and
actions that can be taken to prevent it

- Spin awareness

LEVELS OF STALLS

= Impending Stall
o The AOA causes a stall warning but has not yet
reached the critical AOA.
o Indication of an impending stall can include
buffeting, stick shaker, or aural warning.
= FullStall
o The AOA exceeded the critical ACA.
o Indications of a full stall are uncommanded nose-
down pitch and/or uncommanded rolling motion.

Set up

- Select an appropriate entry altitude to allow the maneuver to be completed no lower than the minimum recovery altitude

- ACS-1,500 AGL
- WNC - 2,000 AGL

- 90-degree clearing turns in both directions / one 180-degree

- Select a visual reference & bug heading and altitude

Execution

- Reduce power to approximately 1500 RPM and slow to 60 kts while increasing back pressure to maintain altitude
- Smoothly apply full power or 2000 RPM (instructor will specify) while increasing pitch and maintain coordination

- Can be accomplished with bank - instructor will specify

- Increasing pitch to induce full or impending stall (should not have to exceed 20° pitch up)

Recovery

- Eull stall: Recognize stall indications and recover promptly after a fully developed stall occurs
- Impending stall: Recognize and recover at first indication of a stall

- Reduce pitch and verify full power
- Wings level with coordinated aileron and rudder
- Stabilize climb out at Vy (74)
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Recovery - reduce pitch,
= =% 1 Verify full power, establish
2o 7 A Induce full or Vy
=~ Impending stall
N 5 N\
2 = A N
"%‘“A c = = Smoothly apply
full power while
Reduce power Increasing pitch
Maintain altitude maintain coordination
Slow to 60
Standards
Private Heading, +10° if in straight flight / Angle of bank not to exceed 20°, +10° if in turning flight, while inducing the stall.
Commercial Heading +10° if in straight flight / Angle of bank not to exceed 20°, +10° if in turning flight, until an impending or full stall is reached,
as specified by the evaluator
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Steep Turns Private

Ground topics to review beforehand
- Overbanking tendency
- Load Factor - and load factor relationship to stall speed
- Increase in induced drag requiring an increase in power
- Common errors per the Airplane Flying Handbook

Set up
- Select an appropriate entry altitude to allow the maneuver to be completed no lower than the minimum recovery altitude
- ACS-1,500 AGL
- WNC -2,000 AGL
- 90-degree clearing turns in both directions / one 180-degree
- Select a visual reference & bug heading and altitude

Execution

- Set power to achieve 95 kts

- Pick a heading / landmark as a starting reference point

- Smoothly roll in a 45° bank while simultaneously increasing back pressure to maintain altitude

- Determine the proper sight picture and maintain - this is a visual maneuver and should be mostly outside

- Maintain coordination

- While rolling in increase the throttle by approximately 100 to 200 RPM to maintain 95 kts (trim can be used to relieve
control pressure)

- When approaching the starting heading / landmark, begin a roll out to achieve wings level when reaching the end
heading/ landmark (start at roughly half of the bank angle used - roughly 20)

- As you begin rolling out, decrease the RPM and reduce back pressure to maintain airspeed and altitude.

- Perform the Task in the opposite direction, as specified by the instructor/evaluator

Standards

Private Roll into a coordinated 360° steep turn with approximately a 45° bank
Altitude +100 feet, Airspeed £10 knots, Bank +5°, Roll out on the entry heading +10°
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Steep Turns Commercial

Ground topics to review beforehand
- Overbanking tendency
- Load Factor - and load factor relationship to stall speed
- Increase in induced drag requiring an increase in power
- Common errors per the Airplane Flying Handbook

Set up
- Select an appropriate entry altitude to allow the maneuver to be completed no lower than the minimum recovery altitude
- ACS-1,500 AGL
- WNC -2,000 AGL
- 90-degree clearing turns in both directions / one 180-degree
- Select a visual reference & bug heading and altitude

Execution

- Set power to achieve 95 kts

- Pick a heading / landmark to use to start and end on

- Smoothly roll in a 50° bank while simultaneously increasing back pressure to maintain altitude

- Determine the proper sight picture and maintain - this is a visual maneuver and should be mostly outside

- Maintain coordination

- While rolling in increase throttle by approximately 100 to 200 RPM to maintain 95 kts (trim recommended to relieve control
pressure)

- When approaching the starting heading/landmark, begin a roll out to achieve wings level when reaching the end heading/
landmark

- As you begin rolling out, decrease the RPM and reduce back pressure to maintain airspeed and altitude.

- Repeat in the opposite direction

A Exit
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Standards
Commercial Roll into a coordinated 360° steep turn with approximately a 50° bank

Perform the Task in the opposite direction
Altitude +100 feet, Airspeed £10 knots, Bank +5°, Roll out on the entry heading +10°
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Rectangular Course

Ground topics to review beforehand
- Effects of wind on aircraft ground speed and ground track
- Traffic Patterns
- Selection of emergency landing point during low altitude maneuvers
- FAR minimum altitudes
- CFIT

- Select an appropriate entry altitude between
- ACS & WNC - between 600 - 1,000 AGL (use good judgement with terrain)

- 90-degree clearing turns in both directions / one 180-degree

- Select an appropriate square or rectangular field where an emergency landing could be made if necessary

- If no visual references can be found, the maneuver can be executed over an airport traffic pattern

- Determine where the winds are coming from using... Wind aloft forecasts, flags, smoke, aircraft groundspeed.

- Bug entry altitude

Execution

- Enter maneuver at 90 kts

- Position aircraft to enter on a 45 degrees to the downwind leg at the midpoint - distance should be approximately ¥z mile
from field

- Once established on the downwind leg establish the necessary crab angle into the wind to maintain a constant ground
track parallel with the field

- Upon reaching the downwind to base corner of the field, roll into an earlier bank to compensate for the increased ground
speed.

- Continue to crab into the wind to maintain a constant ground track and distance from the field, and adjust when to start
each turn based off of the ground speed.

- Exit the rectangular course at the midpoint of the downwind leg turning 45 degrees toward the initial direction entered from

) ..
Exit Enter 45° to downwind

Complete turn at t?ouniary

Turn more than
90° rollout with
wind correction
established

Start turn
at boundary

Start turn

at boundary : Turn less than

. 90° rollout with

wind correction
established

Spmmmmmn

Turn less than 90°

d - 4
Complete turn at boundary | No wind correction Start turn at boundary

Standards

Private Rectangular course: enter a left or right pattern, 600 to 1,000 feet above ground level (AGL) at an appropriate distance from the
selected reference area, 45° to the downwind leg

Apply adequate wind-drift correction during straight and turning flight to maintain a constant ground track around a rectangular
reference area

Altitude +100 feet, Airspeed £10 knots
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S - Turns

Ground topics to review beforehand
- Effects of wind on aircraft ground speed and ground track
- Selection of emergency landing point during low altitude maneuvers
- FAR minimum altitudes
- CFIT

- Select an appropriate entry altitude between
- ACS between 600 - 1,000 AGL
- WNC use good judgment with terrain

- 90-degree clearing turns in both directions / one 180-degree

- Select a straight road (or the edge of a field) perpendicular to the wind where an emergency landing could be made if
necessary

- Determine where the winds are coming from using... Wind aloft forecasts, flags, aircraft groundspeed, and smoke.

- Bug entry altitude

Execution

- Enter maneuver at 90 kts

- Position the aircraft to enter perpendicular to the road on the downwind

- When the wings are parallel and over the top of the road, promptly roll into a steep bank and slowly decrease the bank as
the wind shifts from a tailwind to a crosswind to allow for a constant radius for the turn.

- As the wind continues to shift from a crosswind to a headwind continue gradually decreasing the bank to allow the aircraft
to roll wings level with the parallel to the road directly above it.

- Immediately start rolling into a slow shallow bank and keep increasing the bank as the headwind shifts to a crosswind, as
the crosswind begins to shift to a tailwind continue increasing the bank.

- Once the wings are parallel and over the reference promptly roll out of the bank to wings level then start turn in opposite
direction unless exiting

- Exit the maneuver on the wings level heading

- Radius of half circles should be approximately %2 mile

Moderate bank T

< i ; ?’\ Y
Shallowest bank &
' 'O§’>
i ¥ ‘

- : = = Wings level - — ) e - — T
N /

| Steepest bank

Steepest bank

¥

Qi gL %
- o
Moderate bank

Shallowest bank

Standards

Private Enter perpendicular to the selected reference line, 600 to 1,000 feet AGL at an appropriate distance from the selected reference
area

Maintain a constant radius turn on each side of a selected reference line or point

Reverse the turn directly over the selected reference line; if performing turns around a point, complete turns in either direction, as
specified by the evaluator

Altitude +100 feet, Airspeed £10 knots
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Turns around a point

Ground topics to review beforehand

Effects of wind on aircraft ground speed and ground track
Selection of emergency landing point during low altitude maneuvers
FAR minimum altitudes

- CFIT

Set up

- Select an appropriate entry altitude between

- ACS & WNC - between 600 - 1,000 AGL (use discretion with terrain)
- 90-degree clearing turns in both directions / one 180-degree
- Select a point that will be easily viewable from all sides and in an area where an emergency landing could be made if
necessary

- Determine where the winds are coming from using...Wind aloft forecasts, flags, aircraft groundspeed, and smoke.

- Bug entry heading and altitude
Execution

Enter maneuver at 90 kts

Position the aircraft to enter on the downwind, keeping the selected point approximately 2 mile from the aircraft

Once the wings are over the top of the point, roll into the steepest bank (approximately 30° *), as the tailwind shifts to a
crosswind gradually decrease the bank.

As the aircraft continues to turn into the headwind continue decreasing the bank to allow the aircraft to remain a constant

radius away from the point.
Note: if necessary the aircraft may require being wings level when directly into the headwind while abeam the point to maintain the ¥ a mile
radius
As you pass the abeam point of the headwind, gradually increase the bank as the aircraft enters into the crosswind and
then downwind again.
Repeat as instructed around the point and then exit on the downwind.

*The maximum and minimum bank angles will vary according to wind speed and distance from the point due to varying groundspeed

-  Steeper bank

{ \
4, { \
— Shallowest bank — — 3 L e o - (s 7 & il Steepest bank -
\
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e, - - X
Wy, = — W
Wing hait ot ©

L
Shallower bank iﬁi

Standards

Private

Enter at an appropriate distance from the reference point, 600 to 1,000 feet AGL at an appropriate distance from the selected
reference area

Divide attention between airplane control, traffic avoidance and the ground track while maintaining coordinated flight

Altitude +100 feet, Airspeed £10 knots
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Emergency Descent

Ground topics to review beforehand
- Selection of a suitable landing area if power-off landing is necessary
- Appropriate recovery altitude for simulated emergency descents
- Aircraft limitations
- Load factor

Set up
- Select an appropriate entry altitude to allow the maneuver to be completed no lower than the minimum recovery altitude
- ACS & WNC - Rollout by 1,500 AGL
- Select a suitable location for an emergency landing to be made
- Bug minimum altitude

Execution
Scenario: The Majority of the time, an emergency descent will be executed in the event of a fire at altitude. Could be electrical,
engine, wing, etc. For this maneuver, we will practice engine fire.

- Execute Engine fire in the flight memory items
- For training purposes only, in an actual emergency use the approved checklist:

- Fuel Shutoff Valve............. Pull/off

= Mixture.......ocooviiiiiiiiiiieens Full Lean
- Aux Fuel Pump.................Check-off
- Cabin Heat/Air Vents ......... Off

- Airspeed..........coiiiiininnnnns 100 KIAS

- Reduce throttle to idle

- Rollinto a 30° to 45° bank

- Pitch for and maintain 100 KIAS

- If executing in the event of a fire - and the fire does not go out - increase airspeed to 120 KIAS
- Once the Fire is extinguished, proceed to Emergency Landing Without Power

- For training purposes only, in an actual emergency use the approved checklist:

- Aux Fuel Pump............... Off
- Fuel Shutoff Valve .......... Pull/Off
= Mixture.......ocooiiiiiiiinenn. Full Lean
- Magnetos..........cceuvunee Off
- Flaps...ccoceeiiiiiiiiienann. As Required-Full Before T/D
- Master Switch................ Off
- SeatBacks ...........couuenns Upright
= DOOrS...ccieiiiiiiiiiiiiiinens Unlatch Before Touchdown
Standards
Private Use bank angle between 30° and 45° to maintain positive load factors during the descent
Level off Altitude +100 feet, Airspeed +0/-10 knots
Commercial Use bank angle between 30° and 45° to maintain positive load factors during the descent
Level off Altitude +100 feet, Airspeed +0/-10 knots
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Soft-Field Takeoff

Ground topics to review beforehand
- Takeoff performance capabilities, consider obstructions and conditions
- Left-turning tendencies
- Crosswind technique
- Common errors per the Airplane Flying Handbook

Set up
- Setflaps 10
- Set runway heading
- Clarify with instructor - obstacle or no obstacle

Execution
- Ensure final clear
- Taxi onto runway centerline with holding full back pressure of the yoke
- While continuing to hold full back pressure, keep the aircraft rolling and smoothly apply full power
- Check and announce “engine instruments checked” (RPM and Oil Gauges)
- As the control surfaces begin to become more effective, reduce back pressure to keep the nose of the aircraft on the
horizon (This will allow the nose wheel to be off the ground)
- Announce “airspeed alive”
- When airborne, lower nose in order to remain in ground effect (Some forward pressure may be required to keep the
aircraft in ground effect)
- No obstacle - accelerate to 56 kts, pitch for Vy, retract flaps above 62 kts, continue climb at Vy (74 kts)
- Obstacle — accelerate to and climb at Vx-56 kts until clear of obstacle, once clear, announce “obstacles cleared”
pitch for VY, retract flaps above 62 kts, continue climb at Vy (74 kts)

SR

1,000ft AGL
Pitch for 85 KIAS

Retract flaps above 62
A\ pe—— Pitch for Vy

\%
|
3

Remain in ground effect

== S S\ ) Announce “Engine instruments checked” ! :
Reduce back pressure slightly (Will require some forward pressure)
keep nose on horizon Accelerate to 56 KIAS

Full back pressure on yoke
Avoid coming to a stop
Smoothly apply full power

Transfer weight from wheels to wings

Standards
Private Establish and maintain a pitch attitude that transfers the weight of the airplane from the wheels to the wings as rapidly as possible.
Lift off at the lowest possible airspeed and remain in ground effect while accelerating to VX or VY , as appropriate.
Establish a pitch attitude for VX or VY , as appropriate, and maintain selected airspeed +10/-5 knots during the climb
Commercial Establish and maintain a pitch attitude that transfers the weight of the airplane from the wheels to the wings as rapidly as possible
Lift off at the lowest possible airspeed and remain in ground effect while accelerating to VX or VY , as appropriate.
Establish a pitch attitude for VX or VY , as appropriate, and maintain selected airspeed 5 knots during the climb.
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Soft-Field Landing

Ground Topics to review beforehand

Crosswind technique

Common errors per the Airplane Flying Handbook

Effects of flaps on approach and landing

Timely execution of go-around, if necessary

Importance of proper seat position

Appropriate speed for turning off the runway

Proper position of the flight controls and sufficient speed to taxi while on the soft surface
Adjustments for gusts

Execution

Abeam touchdown point, reduce power to 1500 RPM and set flaps 10

Pitch for 80 kits.

When touchdown point is 45° off the shoulder turn the base

Set flaps 20 and pitch for 70 kts.

Turn final, set flaps 30, and pitch for 61 kts

Approaching touchdown, begin flare, power can be used to minimize sink rate and touchdown as gently as possible
Apply full back pressure on yoke to keep weight off nosewheel

Keep flaps extended, use aerodynamic braking and minimize mechanical breaking

I Crosswind
—~—

VEntry
Power 1500

Flaps 10
Pitch for 80

| Downwind -

Touchdown as gently

as possible and apply

back pressure on yoke

to keep weight off nosewheel

Base

Flaps 30
Pitch for 61

Standards

Private

Maintain manufacturer’s published approach airspeed or in its absence not more than 1.3 VSO, +10/-5 knots with gust factor
applied.

Make smooth, timely, and correct control inputs during the round out and touchdown, and, for tricycle gear airplanes, keep the nose
wheel off the surface until loss of elevator effectiveness

Commercial Maintain manufacturer’s published approach airspeed or in its absence not more than 1.3 times the stalling speed or the minimum

steady flight speed in the landing configuration (VSO), £5 knots with gust factor applied
Touch down at a proper pitch attitude with minimum sink rate, no side drift, and with the airplane’s longitudinal axis aligned with the
center of the runway.
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Short-Field Takeoff

Ground Topics to review beforehand
- Takeoff performance capabilities, consider obstructions and conditions
- Left-turning tendencies
- Crosswind technique
- Common errors per the Airplane Flying Handbook

Set up

- SetFlaps 10
- Bug runway heading

Execution

- Taxi onto runway centerline (use all available runway)

- Firmly hold brakes

- Apply full power

- Check and announce “engine instruments checked” (RPM and Oil Gauges)
- Release brakes

- Announce “airspeed alive”

- Accelerate to Vr (48 kts) and pitch, be airborne at 51 kts

- Climb at Vx (56 kts) until obstacle is cleared

- Announce “obstacles cleared” and pitch for VY, retract flaps above 62 kts,

- Continue climb at Vy (74 kts)

Standards

=

N Climb at Vy (74 KIAS)
22 ) Vly at 1000 ft AGL

Announce “obstacle clear”
U Pitch for Vy
< 2 \ ) Retract flaps above 62 KIAS

e

S I\ >
3\ > 1 \ 3\ - P p
- o e ! == S LA\ Accelerate to Vr (48) and pitch
Airborne at 51 KIAS
Use all available Firmly hold brakes Cll'mb z:)t \t/x (|56 KIAS) until
Runway Apply full power clear obstacie

Release brakes
Announce engine instruments
Checked

Private

Rotate and lift off at the recommended airspeed and accelerate to the recommended obstacle clearance airspeed or VX, +10/-5
Establish a pitch attitude to maintain the recommended obstacle clearance airspeed or VX, +10/-5 knots until the obstacle is
cleared or until the airplane is 50 feet above the surface.

Establish a pitch attitude for VY and accelerate to VY +10/-5 knots after clearing the obstacle or at 50 feet AGL if simulating an
obstacle.

Maintain VY +10/-5 knots to a safe maneuvering altitude.

Commercial

Rotate and lift off at the recommended airspeed and accelerate to the recommended obstacle clearance airspeed or VX, +5 knots.
Establish a pitch attitude to maintain the recommended obstacle clearance airspeed or VX, £5 knots until the obstacle is cleared or
until the airplane is 50 feet above the surface.

Establish a pitch attitude for VY and accelerate to VY 15 knots after clearing the obstacle or at 50 feet above ground level (AGL) if
simulating an obstacle.

Maintain VY 15 knots to a safe maneuvering altitude.
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Short-Field Landing

Ground Topics to review beforehand
- Effective use of brakes consistent with safety and controllability
- Crosswind technique
- Common errors per the Airplane Flying Handbook
- Effects of flaps on approach and landing
- Timely execution of go-around, if necessary
- Importance of proper seat position
- Appropriate speed for turning off the runway
- Adjustments for gusts

Execution
- Select runway touchdown point (Runway numbers, centerline stripe, etc.)
- Abeam touchdown point, reduce power to 1500 RPM and set flaps 10
- Pitch for 80 kts
- When touchdown point is 45° off shoulder turn base
- Set flaps 20 and pitch for 70 kts.
- Turn final, set flaps 30, and pitch for 61 kts.
- Smoothly reduce power so as to land on the selected point on the runway
- Upon landing, retract all flaps, apply maximum braking (no tire skid), and then apply full back pressure on yoke for
aerodynamic braking

/ Crosswind
-~

Entry
Power 1500
Flaps 10
Pitch for 80

| Downwind -

Upon landing

Retract all flaps

Apply maximum breaking
(no tire skid)
Aerodynamic braking

Boee ] | Final
Flaps 30
Pitch for 61
Standards
Private Touchdown +200 feet of specified point
Commercial Touchdown +100 feet of a specified point
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Steep Spirals

Ground topics to review beforehand
- Common errors per Airplane Flying Handbook
- Importance of communication if performing the maneuver over an airport
- Approximate altitude loss per spiral

- Select an appropriate entry altitude, minimum altitude to level off no lower than 1500 AGL
- (WNC recommended: starting at 4500 AGL)

- Select an appropriate point and where an emergency landing can be made if necessary

- 90-degree clearing turns in both directions / one 180-degree

- Select a visual reference & bug heading

- Bug minimum altitude

Execution

- Position the aircraft to enter on the downwind, aligning the point to be almost underneath the main landing gear tire

- When approaching abeam, bring power to idle

- Maintain level flight until 68 kts

- Roll into approximately 45° bank abeam selected point (maximum bank not to exceed 60°)
- Vary bank as necessary to maintain distance from point - will vary with wind direction

- Clear engine on upwind heading

- Roll out and recover to level flight on entry heading after 3 complete 360° turns

m

A,

Wind

Standards

Commercial Establish and maintain a steep spiral, not to exceed 60° angle of bank, to maintain a constant radius about a suitable ground
reference point
Airspeed +10 knots, Heading +10°, Altitude: complete maneuver no lower than 1,500 feet AGL
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Chandelles

Ground topics to review beforehand

Overbanking tendencies

Maneuvering speed, including the impact of weight changes
Accelerated stalls

Appropriate airplane configuration for maximum performance climb.
Proper pitch control required for continuously decreasing airspeed.
Stall / spin awareness

Set up

Select an appropriate entry altitude to allow the maneuver to be completed no lower than the minimum recovery altitude
- ACS-1,500 AGL
- WNC -2,000 AGL

90-degree clearing turns in both directions / one 180-degree

Select a 90 degree visual reference and bug entry heading

Execution

Airspeed 105 kts (approximately 2400 RPM)

Roll into 30° bank then advance full power

Maintain 30° bank while increasing pitch to maximum (approximately 12.5° up) during first 90° of turn

Reaching the 90 degree point off the nose, gradually begin to roll out while maintaining the pitch to allow wings to be level
just above stall speed and at 180 degrees of initial entry heading

1. Complete rollout to wings-level

at 180° point
2. Airspeed V
3. Maintain coordinated flight
4. Hold airspeed without stalling 1. Continue smooth rollout | | 1. Maintain 30° bank until l

. 2. Hold pitch this point and then begin
@ ™ 3. Maintain coordinated flight ‘ gradual rollout.
Lf 2. Maximum pitch should be
LA reached. No further

<« &5
M <, s
5/ | ,\‘ ‘
7 —— 4

1. Roall into 30° bank
1. Clear area 2. Neutralize ailerons
2. V,,V,, or manufacturer’s 3. Begin increasing pitch
recommended speed | toward climbing attitude
3. No lower than 1,500 feet 4. Apply full power without
AGL | exceeding limits
4. Trim 5. Increase rudder pressure |
Standards
Commercial Complete rollout at the 180° point, £10° just above a stall airspeed, and maintaining that airspeed momentarily avoiding a stall,

recover with minimum altitude loss
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Lazy Eights

Ground topics to review beforehand
- Common errors per the Airplane Flying Handbook

Set up
- Select an appropriate entry altitude to allow the maneuver to be completed no lower than the minimum recovery altitude
- ACS-1,500 AGL
- WNC-2,000 AGL
- 90-degree clearing turns in both directions / one 180-degree
- Select 3 points; 45, 90, & 135 degree visual reference
- Bug entry heading and altitude

Execution

- Airspeed 95 kts

- Smoothly increase pitch and bank together to reach maximum pitch up (approximately 12.5°) and %2 maximum bank(15°)
at 45° reference point.

- Continue to increase bank while starting to decrease pitch to 0°, attain maximum bank(30°), and minimum airspeed while
pitch transitions through level flight at 90° reference point

- Smoothly decrease bank while simultaneously continuing to decrease pitch to reach maximum pitch down (approximately
7.5°) and %2 maximum bank(15°) at 135° reference point

- Continue decreasing bank and increasing pitch to return to straight and level flight upon arriving at 180° reference point

- Repeat in turn to the opposite direction

90° point
1. Bank 30° (approximate)

2. Minimum speed | 135° point
3. Maximum altitude 1. Maximum pitch-down
2. Bank 15° (approximate) .

4. Level pitch attitude

4 @ | !

3 i~
(€
=
-
180° point |
\ 1. Level flight
\ 2. Entry airspeed
, ) ‘ /J | 8. Altitude same as entry altitude
| 45° point [ v
1. Maximum pitch-up attitude
2. Bank 15° (approximate) : —
L— o Entry
1. Level flight

2. Maneuvering or cruise speed (whichever is
less or manufacturer’s recommended speed)

Standards

Commercial Approximately 30° bank at the steepest point

Constant change of pitch and roll rate and airspeed
Altitude at 180° point, £100 feet from entry altitude
Airspeed at the 180° point, £10 knots from entry airspeed
Heading at the 180° point, £10°
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Accelerated Stall

Ground topics to review beforehand
- Aerodynamics associated with stalls in various airplane configurations, including the relationship between angle of attack, airspeed,
load factor, power setting, airplane weight and center of gravity, airplane attitude, and yaw effects.
- Stall characteristics as they relate to airplane design, and recognition of impending stall and full stall indications using sight, sound,
or feel.
- Factors and situations that can lead to an accelerated stall and actions that can be taken to prevent it
- Spin awareness

Set up
- Select an appropriate entry altitude to allow the maneuver to be completed no lower than the minimum recovery altitude
- ACS & WNC - 3,000 AGL
- 90-degree clearing turns in both directions / one 180-degree
- Select a visual reference & bug heading and altitude
Execution
- Power to 1500 RPM
- Maintain altitude while slowing to 90 kts
- Rollinto level 45° bank turn while continuing to maintain altitude
- At approximately 70 kts firmly increase back-pressure to induce stall
Recovery
- Full Power
- Release back pressure
- Level wings with coordinated rudder & aileron
- Establish Vy pitch attitude
- Stabilize climbout at Vy (74 kts)
- Level off as briefed
Standards
Commercial Establish and maintain a coordinated turn in a 45° bank, increasing elevator back pressure smoothly and firmly until an impending

stall is reached.

Acknowledge the cues at the first indication of a stall

Execute a stall recovery in accordance with procedures set forth in the Pilot's Operating Handbook (POH)/Flight Manual (FM).
Configure the airplane as recommended by the manufacturer, and accelerate to best angle of climb speed (VX) or best rate of
climb speed (VY).
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Eights on Pylons

Ground topics to review beforehand
- Aerodynamics associated with the eights on pylons, including coordinated and uncoordinated flight
- Pivotal altitude and factors that affect it
- Effect of wind on ground track
- Low altitude maneuvering, including stall, spin, or controlled flight into terrain (CFIT)
- Emergency landing considerations

- Determine pivotal altitude using ground speed and chart
2
Groundspeed
1.3

- Determine where the winds are coming from using...Wind aloft forecasts, flags, and smoke.
- Select 2 easily visible points (pylons)
- Select pylons - approximately 1 mile apart

- 90-degree clearing turns in both directions / one 180-degree

- Calculate pivotal altitude and bug

- Select emergency landing point

Execution

- Enter at 95 kts (~2350 RPM) and at pivotal altitude determined by the chart on the 45 degree downwind at the midpoint
between pylons (aircraft position should appear to be just less than 2 a mile from the pylons)

- Abeam first pylon roll to put reference line on the pylon (approximately 30° but not to exceed 40°)

- Vary pitch as required to maintain pivotal altitude/reference line on pylon (If point is behind reference line pitch up, if point
is ahead of reference line pitch down)

- Approaching 90° from entry heading scan for second pylon and begin to shift attention from first pylon to the second pylon

- Rollout to cross midpoint between the pylons with wind correction angle

- Abeam second pylon roll to put the reference line on the second pylon

- Vary pitch as required to maintain pivotal altitude/reference line on the second pylon

- Roll out at the midpoint and on the entry heading

Pivotal Altitude = + Elevation

T

— —3
l @ Steeperbank & i i "7 7 | Steeper bank
2 @\’“ P 4&‘ y
74 N
& ~

Shallowest bank ha

[“ Entry
/ ) 7 | Gaining altitude Gaining altitude . r
= g L
V. - b
' E a2
H

N, P m R T
A Y |

~

Q 1 ol - A\ 2 ) e v, A
\_‘ T " = ¥ & 0| 2\
LEJ‘ % Lowest groundspeed, E& . ; _/. Steepest bank .\_ Z \
. lowest pivotal altitude hd g Shallower bank
High groundspeed, high pivotal altitude Shallower bank n
Standards
Commercial Enter the maneuver in the correct direction and position using an appropriate altitude and airspeed

Establish the correct bank angle for the conditions, not to exceed 40°
Apply smooth and continuous corrections so that the line-of-sight reference line remains on the pylon
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Power-Off 180

Ground topics to review beforehand

Ability to estimate distance and maintain proper glide while maneuvering the airplane
A stabilized approach, including energy management concepts

Effects of atmospheric conditions, including wind, on approach and landing

Wind correction techniques on approach and landing

Forward slip operations

Execution

Be at 90kts (~2300RPM) and 1000’ AGL on downwind

Power to idle abeam the desired touchdown point — 1000’ marker
Pitch for best glide 68 kts.

Turn toward touchdown point

Extend flaps if touchdown is assured

Slip may be used as necessary

Standards

Commercial Touchdown +200 feet of specified point

WNC Aviation Maneuvers Guide - Version 2 - July, 2025




Normal Takeoff

Ground topics to review beforehand

Takeoff performance capabilities, consider obstructions and conditions
Left-turning tendencies

Crosswind technique

Common errors per the Airplane Flying Handbook

Set up

Set runway heading

Execution

Ensure final clear

Line up with runway centerline and verbalize correct runway

Gradually introduce full power

Check and announce “engine instruments checked” (RPM and Oil Gauges)

Announce “airspeed alive”

When approaching 55 knots slowly start adding back pressure at a rate where rotation will occur at 55 knots
Establish Vx or Vy as appropriate

= R Establish Vx or Vy
. } X e 7 \ as appropriate

Check and announce When approaching 55 knots
“engine instruments checked” slowly start adding back
(RPM and Oil Gauges) pressure at a rate where
Announce “airspeed alive” rotation will occur at 55 knots

Standards
Private Establish a pitch attitude to maintain the manufacture’s recommended speed or Vy +10/-5 knots. Configure airplane in accordance
with manufacturer’s guidance. Maintain Vy +10/-5 knots to a safe maneuvering altitude. Maintain directional control and proper
wind drift correction throughout takeoff and climb. Comply with noise abatement procedures as applicable.
Commercial Establish a pitch attitude to maintain the manufacture’s recommended speed or Vy +10/-5 knots. Configure airplane in accordance
with manufacturer’s guidance. Maintain Vy +/-5 knots to a safe maneuvering altitude. Maintain directional control and proper wind
drift correction throughout takeoff and climb. Comply with noise abatement procedures as applicable
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Normal Landing

Ground Topics to review beforehand
- Effective use of brakes consistent with safety and controllability
- Crosswind technique
- Common errors per the Airplane Flying Handbook
- Effects of flaps on approach and landing
- Timely execution of go-around, if necessary
- Importance of proper seat position
- Appropriate speed for turning off the runway
- Adjustments for gusts

Execution
- Select runway touchdown point (Runway numbers, 1000 ft markers, centerline stripe, etc.)
- Abeam touchdown point, reduce power to 1500 RPM, verbalize “below 110” and set flaps 10
- Pitch for 80 kts
- When the touchdown point is 45° off the shoulder turn base
- Setflaps 20 and pitch for 75 kts
- Turn final, set flaps 30, and pitch for 70 kts
- Establish an aiming point and maintain glide path such that the aiming point does not move up or down in the windscreen
- Fly a stabilized approach to the aiming point
- Just prior to the aiming point, smoothly reduce power so as to land on the selected point on the runway
- Upon landing, gradually apply pressure on the brakes

/ Crosswind
A

| Entry |
Abeam aiming point

reduce power to
approximately 1500 RPM

| Downwind

waer 1500
Flaps 10
Pitch for 80

:_ Dep-arture

200 ft below TPA
400 ft AGL

Base e 1 Final
Flaps 20
Pitch for 75

Flaps 30
Pitch for 70

Standards
Private Touchdown +400 feet of specified point
Commercial Touchdown +200 feet of a specified point
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