
PERFORMANCE

TAKEOFF OVER OBSTACLE

DISTANCE REQUIREDDISTANCE REQUIRED

LANDING OVER OBSTACLE

DISTANCE REQUIRED

LANDING GROUND ROLL

DISTANCE REQUIRED

TAKEOFF GROUND ROLL

WITH AIRFLOW, THE HORIZONTAL
STABILIZER GENERATES A TAIL DOWN

FORCE TO COUNTERACT THE HEAVY NOSE

WITHOUT AIRFLOW THE AIRPLANE
IS SEVERELY NOSE HEAVY FROM THE

ENGINE WEIGHT

THIS TAIL DOWN FORCE COUNTERACTS LIFT. IT IS
FUNCTIONALLY WEIGHT

THE FURTHER FORWARD THE CG, THE MORE TAIL DOWN
FORCE IS REQUIRED TO MAINTAIN STABILITY

WEIGHT
2000 LBS

100 LBS

LIFT REQUIRED
2100 LBS

AFT CG

WEIGHT
2000 LBS

400 LBS

LIFT REQUIRED
2400 LBS

FORWARD CG

FACTORS THAT DEGRADE PERFORMANCE

BALANCE AND PERFORMANCE

1. WEIGHT - A LIGHT AIRPLANE REQUIRES LESS LIFT TO FLY
2. WIND - A HEADWIND REDUCES TAKEOFF AND LANDING DISTANCE
3. AIR DENSITY - COLD, HIGH PRESSURE AIR IS BETTER PERFORMANCE
4. AIRFRAME CONDITION - DIRTY AIRFRAME (ESP. ICE) REDUCES PERF.
5. FIELD CONDITION - ICY, WET, GRASS, DIRT. ETC 

BEST TAKEOFF PERFORMANCE BEST CLIMB ANGLE

BEST CRUISE PERFORMANCE BEST LANDING PERFORMANCE

LIGHT AIRCRAFT
STRONG HEADWIND
HIGH AIR DENSITY
CLEAN AIRFRAME
DRY PAVED RUNWAY

LIGHT AIRCRAFT
STRONG HEADWIND
HIGH AIR DENSITY
CLEAN AIRFRAME

LIGHT AIRCRAFT
STRONG TAILWIND
HIGH AIR DENSITY
CLEAN AIRFRAME

LIGHT AIRCRAFT
STRONG HEADWIND
HIGH AIR DENSITY
CLEAN AIRFRAME
DRY GRASS RUNWAY

REMEMBER, THE AMOUNT OF LIFT IS DIRECTLY CONNECTED TO
THE NUMBER OF AIR MOLLECULES PASSING OVER THE WINGS.
 GENERALLY SPEAKING, MORE AIR, THE MORE LIFT.
A LOT OF PERFORMANCE BOILS DOWN TO CREATING THE
MOST LIFT IN THE LEAST AMOUNT OF TIME OR DISTANCE.

HEADWIND DENSE AIR

MORE MOLLECULES, MORE
LIFT. DENSE AIR HAS MORE
MOLLECULES IN A GIVEN SPACE
SO, MORE LIFT.20KT

IF WE CAN TAKEOFF AT 60 KTS AND HAVE A 20 
KT HEADWIND, THEN WE'RE ALREADY 1/3 WAY 
TO SPEED BEFORE WE EVEN ADD POWER!

 © 2019  FL IGHT  APPRENTICE ,  LLC .  ALL  R IGHTS  RESERVED

FLIGHT
APPRENTICE


