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Va and the Left Turning
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Va — Design Maneuvering Speed

* For a single axis and in one direction of the flight control — Rudder
can be fully deflected once to each stop

* The speed at which the airplane can’t develop more than the load
limit-3.8gto -1.52¢

* The airplane will stall at the load limit
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Va — Design Maneuvering Speed

* Vais determined by:

* Va * \/DesignLimit = Vs /3.8 = Vs x 1.95

* It is approximately 2* the clean stalling speed

* GA planes have a stall speed of not to exceed 61 Kts CAS

 Maximum Va speed will then be 61*v3.8 = 118.0
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Va — Design Maneuvering Speed

* The load limit force is generated by Load Factor
* Load factor is a function of lift
* Lift increases at the square of the speed
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Va — Design Maneuvering Speed

Stall lift (L at CLmax) increases with V2

1
Lstai! = EPL/S‘QT.HHSCL

max

At Va, we want:

Lsta!! = Niimit * w

But L « V2 so:

Solve for Va:

1Va. - 1Vs V Mimit
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Va — Design Maneuvering Speed

* The stall speed is a function of weight — Higher weight = Higher
Stall Speed

* A control surface will generate an aerodynamic force that will
cause a rotational acceleration

* Newtons second law F=M*A

* Rewritten A=F/M

* So a decrease in weight (mass) can cause a higher acceleration
* Va must then go down with a decrease in weight
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Va — Design Maneuvering Speed

* Vanew = Vamax * \'new weight/ max weight

Special Airworthiness Information Bulletin and Explanation

CF| Bootcamp”

Flight Instructor Training


SAIB_Maneuvering_Speed.pdf

Left Turning Tendencies
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Left Turning Tendencies

Torque

Newtons third law - For every action there is an opposite and equal
reaction

( &

CF| Bootcamp”

Flight Instructor Training



Left Turning Tendencies

Torque

Newtons third law - For every action there is an opposite and equal
reaction

The propeller rotates clockwise
The reaction is counter clockwise

This pushes on the left tire causing more drag/friction
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Left Turning Tendencies

Torque

Newtons third law - For every action there is an opposite and equal
reaction

In the air itis a left rolling tendency that turns into a left yawing
tendency
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Left Turning Tendencies

Torque

Designers try to minimize torque effect by:

Mounting the vertical stabilizer off of the longitudinal axis
Canting the engine

Providing more incidence on the left wing
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Left Turning Tendencies

Slipstream Effect
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Left Turning Tendencies

Slipstream Effect

The propeller causes air to blow backwards and in a corkscrew
pattern

The air spirals around the fuselage and hits with vertical stabilizer
on the left

The stronger the slipstream (engine power) the greater the effect
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Left Turning Tendencies

Slipstream Effect

Also makes the elevator and rudder more effective with more
power

The ailerons are notin the slipstream so they aren’t affected
The effect is upon the takeoff roll and throughout the flight
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Left Turning Tendencies

P-Factor

The propeller blades are mounted in opposite angles on each side
of the hub and drive shaft

When the airplane isn’t moving, both blades have an equal angle of
attack

The relative wind to the descending blade is straight up from the
ground

The relative wind of the ascending blade is directly from above
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Left Turning Tendencies

~ Relative Wind
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Left Turning Tendencies
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Left Turning Tendencies
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Left Turning Tendencies

P-Factor

When the airplane has an angle of attack of more than 0°, the
descending blade will have a higher angle of attack than the
ascending blade

This means the right blade will develop more lift - Thrust
This causes a left yawing tendency

This is felt upon rotation and climbing and when the speed is low in
level flight (High Angle of Attack)
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Left Turning Tendencies

Gyroscopic Precession - Sometimes

The propelleris rotating

It can be considered a disc for practical purposes

If a force is applied to a rotating disc the effect of that force will be
90° from the applied point in the direction of the rotation
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Left Turning Tendencies

Gyroscopic Precession - Sometimes

On rotation in a nosewheel airplane the force is applied to the
bottom of the disc

The force is applied 90° later — on the left side of the disc
This causes a RIGHT turning tendency
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Left Turning Tendencies

Gyroscopic Precession - Sometimes

On a tailwheel airplane the force is applied to the top of the disc on
the takeoff roll to lift the tail

The force is applied to the top of the disc
The force is applied 90° later — on the right side of the disc
This causes a LEFT turning tendency
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Left Turning Tendencies

Gyroscopic Precession - Sometimes

Upon rotation the precession will be a right turning tendency

In nosewheel/tailwheel airplane pushing the control wheel or stick
forward applies a force to the top or the disc

This cause a LEFT turning tendency
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Left Turning Tendencies

Left turning tendencies video

P-Factor Video

roscopic Pr lon — Intuitive Explanation
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Left%20Turning%20Tendencies%20(Private%20Pilot%20Ground%20Lesson%2013).mp4
What%20is%20P-FACTOR%20%20%20The%20Asymmetric%20Blade%20Effect.mp4
What%20is%20P-FACTOR%20%20%20The%20Asymmetric%20Blade%20Effect.mp4
What%20is%20P-FACTOR%20%20%20The%20Asymmetric%20Blade%20Effect.mp4
Gyroscopic%20precession%20--%20An%20intuitive%20explanation.mp4
Gyroscopic%20precession%20--%20An%20intuitive%20explanation.mp4
Gyroscopic%20precession%20--%20An%20intuitive%20explanation.mp4

From Us to You!

Preflight Briefings

CFI Bootcamp”

Teach Brief - Fly

"A complete system to teach flying using either
aPart 141 or 61 Syllabus.”
Second Edtion

Everything you need for a Ground or
Flight Lesson in One Place.
This system d

Teach Brief-Fly!
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https://www.cfibootcamp.com/product-page/teach-brief-fly-1
https://www.cfibootcamp.com/product-page/teach-brief-fly-1
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From Us to You!

Steep Turns
1. Clear the airspace and identify emergency landing areas.
2. Adjust the throttle to 2100 RPM - 20 KIAS.
3_ Altitude no lower than 1500 feet AGL.
4_ |dentfy a reference point in front of the aircraft and note the heading.
5. Roll into a 45 - 50 degree bank turn - Stop adverse yaw with rudder.
‘6. Maintain bank, altitude, and airspeed.

7. Elevator maintains altitude, throttle maintains airspeed, aderon -
angle of bank.

B. Remain coordinated.

£ Begin the roll out 25 degrees before the 360 degree point - Stop
adverse yaw.

10. Level the wings on the entry heading.
11. Reduce elevator to maintain aiitude and decrease throttle for air-
speed.

12. Roll into a 45 - 50 - degree bank turn in the opposite dirsction
13. Repeat maneuver in the opposite direction

Load
Facior

Teach Brief-Fly!

Slow Flight

1. Clear the area.

2. Reduce the thrattle to 1500 RPM.

3. Maintain altitude with elevator back-pressure as the airspeed slows.
4 Lower the faps tofull instages. 10 degrees below 110, e rest elow

5. Anticipate elevator pressure changes.
8. Slow to 50 KIAS, and apply throttle as necessary to maintain altitude.
7. Use slevator to maintain arspeed.

8. Apply rudder to keep the to maintain heading. Keep the wings level
with ailerons.

. Perform a level 80 degree tum to the left. Additional throttie will be
required to maintain altitude.

10. Perform a level 80 degree tum to the right.

11. Return to straight and level fight at eruise speed by applying full pow-
erfirst.

12. As the airspeed increases, retract the flaps in stages while maintain-
ing altitude.

13. When the airspeed is 80 KIAS reduce throttle to 2100 RPM and trim.
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From us to you...

Free Preview of Our Online Course for Initial CFI-A

Click here to get a Preview of the Online Course

[ Downloads

Mark As Complete

Lecture 1: National Airspace System

Chapter 6 : National Airspace System
This updated lecture provides an in-depth exploration of the various types of airspace
within the National Airspace System. We'll cover controlled and uncontrolled airspace,

special use airspace, and airspace classes, focusing on the rules and regulations that
pilots must follow to ensure safe operations in each type.
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From us to you...

Our Newest Product

CFlI _Bootcamp’

Newly Released

“Smart Study Pro”

Hyper Focus your studies of the CFI ACS

Every Knowledge and Risk Management Element in the CFI ACS -
oral portions |-V explained

Built for audio — Driving etc.
Also includes video and PDF companion guides
CFI ACS Smart Study Pro
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https://www.bootcamp-plus.com/offers/pzobJFqg/checkout

From us to you...

Super Offer - Available Only to our Power Hour Members

1. 42 hour CFI-A online course - $3200
2. CFI ACS SmartStudy Pro — Audio and PDFs - $199
3. Both for a limited time - S700 — ¥ Off

Prepare for the CFl at home with the online course
and when driving with SmartStudy Pro

GET IT NOW FOR S700
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https://www.bootcamp-plus.com/offers/unc2sGfj?coupon_code=50BUNDLEOFF

From us to you...

Start your CFl Training and Finish it!

CFl Bootcamp”

Your Flight Instructor Training
Starts Here.

5= @ L0
We get the job done
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In Conclusion...

Past Power Hour Information

Click here to get outlines of previous power hours

Power Hour Lesson Outlines

Created Around Hour Long Weekly Live Topic Specific Instructional Training.

Powered by Bootcamp +

SEETSSTECN look into our
Career =57 g/E8nline Course

e back bone of our training.

How to Make Being a Flight Instructor A look into the products CFI
Bootcamp has to offer
February 22, 2025 at 12:00:00 PM

a Career
March 8, 2025 at 12:00:00 PM
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From us to you...

See Every Full-Length Power Hour

Click here to get a huge discount to our membership site to see
every previous power hour — Over 240 of them

Subscription - Billed F—
After7Day Trial e
It will work out to be $9/month [ freemr—
after the 7-day Free Trlal! o [
B m 5 Things that Will Instantly Improve your Flying
= Aerod) ics Twe

nent information will be stored on a
secure sarver for urchases
Complete my purchase
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