Lesson Plan: Steep Turns


	Objective
	The student will learn the relationship of bank angle, load factor and stalling speed in a turn.

	Associated Maneuvers
	Medium Bank Turns

	Time
	Instructor Explanation/Demo: 15 minutes

Student Demonstration: 30 minutes

Evaluation/Questions: 15 minutes

Total Time: 1 hour

	Completion Standards
	· Performs clearing turns.

· Exhibits knowledge of the elements related to steep turns.

· Establishes the manufacturer’s recommended airspeed or if one is not stated, a safe airspeed not to exceed Va.

· Rolls into a coordinated 360° turn

· Maintains a 45° bank (PRIVATE) or 50° bank (COMM).

· Performs the task in the opposite direction, as specified by the examiner.

· Divides attention between airplane control and orientation.

· Maintains the entry altitude, ±100 feet (30 meters), airspeed, ±10 knots, bank, ±5°; and rolls out on the entry heading, ±10°.


Instructor Tells, Instructor Does

Steep turns are an important and useful skill for pilots of every experience level. We occasionally must turn steeply to avoid unforeseen traffic or obstacles, compensate for strong winds, or circle over a spot on the ground, such as for aerial photography. 

It is important to be able to perform steep turns safely, because uncoordinated steep turns can result in accelerated stalls, loss of altitude, or excessive loads on the airframe.

A steep turn requires that a large amount of vertical lift be transferred horizontally to turn the airplane (see below). This loss of vertical lift will cause the nose to drop, so we must increase back elevator pressure to increase our angle of attack to “make up” for this loss of vertical lift. We may also need to add a bit of power to counteract the additional drag that results from this additional lift.
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A 60 degree banked turn will impose 2 G’s on the airframe. Stall speed increases with the square root of the load factor, so it is important to check your airplane’s handbook to know the stall speeds at various angles of bank. This airplane will stall at 65 knots in a 30-degree bank, 72 knots in a 45-degree bank, and 85 knots in a 60-degree bank (with the flaps and landing gear retracted).
The PTS requires the maneuver be performed no lower than 1,500 AGL, so I will begin the maneuver at least 2,000 AGL. (Student should consult sectional/TAC to determine local terrain elevation and appropriate MSL altitude.)
First, I will perform a level, 180-degree clearing turn at a medium bank to check for traffic and go through my pre-maneuver checklist (GUMPS). 

Power should be set for cruise and I will enter the turn below Va (118 knots in this airplane). I will select a prominent outside reference to “mark” my entry heading (I can also use the heading bug on the DG).

Once I’ve noted my heading, I will smoothly roll into a coordinated turn, gradually increasing bank, back elevator pressure and possibly power until I am in a level, constant airspeed, 45-degree banked turn. I’ll note the angle between the horizon and the cowling and use this visual picture to maintain my bank angle. I will crosscheck with my airspeed indicator, altimeter, attitude indicator and VSI to ensure I am maintaining my altitude and airspeed.

If I find myself straying from my entry altitude, I will correct by adjusting my bank angle, not my power:

· If I am too high, I can tighten the bank slightly

· If I am too low, I can shallow the bank slightly and then raise the nose

As I roll past 30 degrees of bank, the airplane will begin to exhibit what is known as the “over-banking tendency”—as the radius of the turn tightens, the outside wing travels faster than the inside wing, producing slightly more lift and causing the bank to tighten further. To counteract this effect, I will need to apply some aileron in the opposite direction to maintain this steep angle of bank.

“Left-turning tendencies” also affect steep turns:

· In a left turn, there is a tendency to develop a skid (due to torque) so I may need to ease up on the left rudder or actually use a bit of right rudder to keep the ball in the center. 

· In a right turn, there is a tendency to develop a slip (due to adverse yaw produced by the downward deflected right aileron, which I am using to counteract over-banking), so I may need to add right rudder to maintain coordinated flight.

As I approach the completion of a 360-degree turn (looking outside for my reference and verifying with the heading on my DG) I will lead the roll-out by half the bank angle. In a 50-degree turn, I will begin my roll-out 25 degrees before reaching my reference heading.

Student Tells, Instructor Does

Make sure the student explains all the key elements of the maneuver, and knows the power settings/altitude/airspeed. Additional instructor demonstration is optional.

Student Tells, Student Does

The student performs the maneuver. Ask them to talk through each step as they do it. Make specific notes of their performance, being alert to common errors:

· Improper pitch, bank, and power coordination during entry and rollout

· Uncoordinated use of flight controls

· Improper procedure in correcting for altitude deviations

· Loss of orientation

Student Does, Instructor Evaluates

The student may perform the maneuver again. Develop an appropriate verbal critique, and if time permits, allow the student to perform additional steep turns.

Private, Commercial


