Joyce


Short-Field Takeoff and Landings

Lesson 503

Reference: FAA-H-8083-3A, page 5-8 & 8-17/ Private, Commercial, CFI PTS / POH


Lesson Objectives:

· To familiarize the student with the proper procedures and techniques for short-field takeoff and climb.

· To teach the pilot the proper procedures and technique for flying the airplane at one of its crucial performance capabilities while close to the ground in order to safely land within confined areas.

Content:

Takeoff & Climb:

Before Flight: 

· Review aircraft V-speeds 

· Terms: 

· Takeoff Roll (Ground Roll) 

· Lift-off (Rotation) 

· Ground Effect 

· Preflight check 

· ATC 

· Wake turbulence 

· Maintaining runway centerline during takeoff roll and climb-out 

· Why takeoff into the wind? 

· Noise abatement procedures 

· Obstacles or short runway 

During Flight:

· Have student perform takeoff briefing, instructor corrects when needed 

· Instructor talks student through the takeoff and short-field technique while student controls the airplane; instructor very closely monitors controls 

· Instructor emphasizes applying slight pressure against resistance felt through the controls to prevent over-controlling the airplane 

· Instructor emphasizes attitude resulting in lowest drag (nose-wheel only) 

· Instructor emphasizes holding correct attitude for climbout after rotation and Vx as accurately as possible.

Approach & Landing:

Before Flight: 

· When is this used? 

· Airspeed control even more critical than normal landings 

· Wider than normal pattern should be flown to allow time for proper setup 

· See aircraft AFM/POH for specific procedures 

· Region of reversed command and its applicability to short field approaches 

During Flight:

· Instructor demonstrates maneuver, then student executes according to procedures discussed during preflight. 

Completion Standards:

· The lesson is complete when the student is able to perform short-field takeoffs and climbs to the satisfaction of the instructor and in accordance with the current Practical Test Standards for the student’s stage of training.

· The lesson is complete when the student can fly a stabilized short-field approach and landing at 1.3VSO +- 5 knots and can touch down at or within 100 feet beyond the specified point of landing. The instructor must also determine that the student has the appropriate knowledge required for short-field landings by giving an oral or written exam.

Introduction:

· Short-field takeoffs are used for takeoffs where the available takeoff area is to short for a normal takeoff or there is an obstacle in the normal takeoff path. To depart from such an area safely, the pilot must exercise positive and precise control of airplane attitude and airspeed so that takeoff an climb performance results in the shortest ground roll and the steepest angle of climb.

· Short-field approaches and landings require the use of procedures for approaches and landings at fields with a relatively short landing area or where an approach is made over and obstacles that limit the available landing area.

Content:

· What-

· Airspeeds

· Vx – Best Angle of Climb – 63 knots

· Vy – Best Rate of Climb – 79 knots

· Vfe – Max. Flap Extended – 103 knots

· Vso – Stall Speed Flaps 40 degrees – 44 knots

· Vs1 – Stall Speed Flaps Up – 50knots

· Normal Approach Flaps 40 Degrees – 58-63 knots

· Cruise climb – 87 knots

· Takeoff roll is the amount of distance the airplane takes to accelerate down the runway before lifting off of the ground.

· Lift-off is when the airplane gains enough vertical lift to become airborne and the wheels leave the runway.

· Ground effect is a phenomena experienced when very close to the ground that produces a cushioning effect that allows the airplane to remain airborne at lower than normal speeds when at an altitude which is equivalent to less than the wing span of the airplane. Ground effect occurs as a result of the ground interfering with wingtip vortices and reducing downwash and induced drag.

· Preflight check

· Contact ATC and gain clearance

· Wake Turbulence is a disturbance in the air caused by a pair of counter-rotating vortices trailing from the wingtips.

· To minimize the chances of flying through an aircraft's wake turbulence:

· Avoid flying through another aircraft's flightpath.

· Rotate prior to the point at which the preceding aircraft rotated, when taking off behind another aircraft.

· Avoid following another aircraft on a similar flightpath at an altitude within 1,000 feet.

· Approach the runway above a preceding aircraft's path when landing behind another aircraft, and touch down after the point at which the other aircraft wheels contacted the runway.

· Why-

· Short-field takeoffs are used for takeoffs where the available takeoff area is to short for a normal takeoff or there is an obstacle in the normal takeoff path. To depart from such an area safely, the pilot must exercise positive and precise control of airplane attitude and airspeed so that takeoff an climb performance results in the shortest ground roll and the steepest angle of climb.

· Short-field approaches and landings require the use of procedures for approaches and landings at fields with a relatively short landing area or where an approach is made over and obstacles that limit the available landing area.

· Things to remember-

Short-field Takeoff's and Climb:

· What- 

· A performance takeoff that allow the pilot to takeoff and climb in the shortest amount of distance at the greatest angle of attack. 

· Why-

· To develop the student's ability to obtain maximum airplane performance during the takeoff and climb-out phases.

· We practice this maneuver to get the pilot comfortable with taking off at low airspeeds and climbing quickly to make over obstacles or getting off the runway in a short distance.

· Also can be used in areas that normally would not allow the aircraft to takeoff.

· How-

1. Verify flaps are set to 25 degrees.

2. Taxi into takeoff position and hold the brakes when cleared for takeoff by ATC.

3. Verify magnetic heading matches assigned runway heading.

4. Smoothly and continuously apply takeoff power.

5. Check static PRM, approximately 2330 RPM, release  the brakes and verify airspeed rising.

6. Use rudder as necessary to maintain directional control.

7. Smoothly and firmly apply back-stabilator pressure as the calculated liftoff speed approaches.

8. Maintain a Vx climb pitch attitude until the obstacles have been cleared or 50 feet, if there are no obstacles. With a positive rate of climb, set flaps to 10 degrees.

9. Slightly lower the nose to attain a Vy climb pitch attitude, set flaps to 0 degrees.

10. At 1,000 feet AGL, slightly lower the nose to attain a cruise climb pitch attitude and complete the climb check.

Completion Standards:

· Exhibits knowledge on the procedures before taxiing onto the runway or takeoff area to ensure runway incursion avoidance.

· Short-field takeoff and lift-off procedures.

· Initial climb attitude and airspeed (Vx) until obstacle is cleared (50 feet AGL).

· Proper use of checklist.

Common Errors:

· Improper runway incursion avoidance procedures.

· Improper use of controls during a short-field takeoff.

· Improper lift-off procedures.

· Improper initial climb attitude, power setting, and airspeed (Vx) to clear obstacle.

· Improper use of checklist.

Short-field Approaches and Landings:

· What-

· A short-field landing is an accuracy approach to a spot landing. 

· Short field approaches and landings require use of procedures and techniques for landing at fields with an relatively short landing area or where an approach is made over obstacles that limit the available landing area.

· Why-

· To develop the student's ability to obtain maximum aircraft performance in order to land safely within confined landing area.

· This approach and landing requires the plane to be at slow airspeeds, so care must be taken to avoid an excessively low airspeed. If the speed is allowed to become too slow, an increase in pitch and application of full power may only result in a further rate of descent. This occurs when the angle of attack is so great and creating so much drag that the maximum available power is insufficient to overcome it. This is refered to as the region of reversed command or the back side of the power curve.

· How-

1. Final Apprach:

· Select an aiming point to clear obstacles.

· Set flaps to 40 degrees

· Short-field approach speed 63 knots

· On short final gradually slow to 55 knots, approximately 1.2 Vso.

2. Adjust pitch to maintain a steeper than normal angle of decent and power to maintain airspeed.

3. At the round out, continue to flare to touchdown on the main wheels first in approximately the pitch attitude that will result in a power-off stall just as the power is reduced to idle.

4. Upon touchdown, hold this pitch attitude as long as the stabilator remains effective to provide aerodynamic breaking, as appropriate.

5. Brakes should be applied evenly and firmly to minimize the after-landing roll without skidding.

6. Do Not initiate the after-landing checklist until clear of the runway.

Completion Standards:

· Exhibit knowledge of the elements by:

· finding how to determine the landing performance and limitations.

· Configuration and trim.

· Proper use of pitch and power to maintain desired approach angle.

· Obstructions and other hazards which should be considered.

· Effect of wind.

· Selection of touchdown and go-around points.

· A stabilized approach at the recommended airspeed to the selected touchdown point.

· Coordination of flight controls.

· A precise ground track.

· Timing, judgment, and control procedure during round out and touchdown.

· Directional control after touchdown.

· Use of brakes.

· Use of checklist.

Common Errors:

· Improper use of landing performance data and limitations.

· Failure to establish approach and landing configurations at appropriate time or in proper sequences. 

· Failure to establish and maintain a stabilized approach.

· Improper procedure in use of power, wing flaps, and trim.

· Inappropriate removal of hand from throttle.

· Improper procedure during round-out and touchdown.

· Poor directional control after touchdown.

· Improper use of brakes.
