
PRIVATE PILOT COURSE
WEIGHT & BALANCE /

AIRCRAFT PERFORMANCE



TERMINOLOGY



WEIGHT & BALANCE
Basic Empty Weight – Airframe, 

engine, installed equipment & 
unusable fuel

Useful Load – Pilot, passengers, 
baggage and fuel

Ramp Weight – Basic Empty Weight 
+ Useful Load

Takeoff Weight – Ramp Weight – Taxi 
Fuel

Landing Weight – Takeoff Weight 
minus fuel burn.



WEIGHT & BALANCE DOCUMENT



COMUPTATION METHOD
ITEM WEIGHT ARM MOMENT

BEW 2,011.9 39.08 78,630.35

FUEL (522 max) 402 46.5 18,693.0

PILOT & FRONT PAX 380 37.0 14,060.0

REAR PAX(s) 160 74.0 11,840.0

BAGGAGE A 50 97.0 4,850.0

BAGGAGE B 20 116.0 2,320.0

BAGGAGE C 0 129.0 0

RAMP WEIGHT 3,023.9 130,393.35

TAXI BURN -10.0 46.5 -465.0

TAKEOFF WEIGHT 3,013.9 43.11 129,928.35

FUEL BURN -180 46.5 -8,370.0

LANDING WEIGHT 2,833.9 42.89 121,558.35



GRAPH METHOD
ITEM WEIGHT ARM MOMENT

BEW 2,011.9 39.08 78,630.35

FUEL (522 max) 402 19,000.0

PILOT & FRONT PAX 380 14,000.0

REAR PAX(s) 160 12,000.0

BAGGAGE A 50 4,000.0

BAGGAGE B 20 2,500.0

BAGGAGE C 0 0

RAMP WEIGHT 3,023.9 43.03 130,130.35

TAXI BURN -10.0 -465.0

TAKEOFF WEIGHT 3,013.9 43.02 129,665.35

FUEL BURN -180 -8000.0

LANDING WEIGHT 2,833.9 42.93 121,665.35



CHECK LIMITATIONS
ITEM WEIGHT ARM MOMENT

BEW 2,011.9 39.08 78,630.35

FUEL (522 max) 402 19,000.0

PILOT & FRONT PAX 380 14,000.0

REAR PAX(s) 160 12,000.0

BAGGAGE A 50 4,000.0

BAGGAGE B 20 2,500.0

BAGGAGE C 0 0

RAMP WEIGHT 3,023.9 43.03 130,130.35

TAXI BURN -10.0 -465.0

TAKEOFF WEIGHT 3,013.9 43.11 129,665.35

FUEL BURN -180 -8000.0

LANDING WEIGHT 2,833.9 42.93 121,665.35



PRACTICE PROBLEM
ITEM WEIGHT ARM MOMENT

BEW 2,011.9 39.08 78,630.35

FUEL (522 max) 522 46.5 24,273.0

PILOT & FRONT PAX 380 37.0 14,060.0

REAR PAX(s) 140 74.0 10,360.0

BAGGAGE A 110 97.0 10,670.0

BAGGAGE B 0 116.0

BAGGAGE C 0 129.0

RAMP WEIGHT 3,163.9 137,993.35

TAXI BURN -10.0 46.5 -465.0

TAKEOFF WEIGHT 3,153.9 40.61 137,528.35

FUEL BURN -250 46.5 -11,625.0

LANDING WEIGHT 2,903.9 40.07 125,903.35



PRACTICE PROBLEM
ITEM WEIGHT ARM MOMENT

BEW 2,011.9 39.08 78,630.35

FUEL (522 max) 522 46.5 24,273.0

PILOT & FRONT PAX 380 37.0 14,060.0

REAR PAX(s) 140 74.0 10,360.0

BAGGAGE A 110 97.0 10,670.0

BAGGAGE B 0 116.0

BAGGAGE C 0 129.0

RAMP WEIGHT 3,163.9 137,993.35

TAXI BURN -10.0 46.5 -465.0

TAKEOFF WEIGHT 3,153.9 40.61 137,528.35

FUEL BURN -250 46.5 -11,625.0

LANDING WEIGHT 2,903.9 40.07 125,903.35



PRACTICE PROBLEM
ITEM WEIGHT ARM MOMENT

BEW 2,011.9 39.08 78,630.35

FUEL (522 max) 522 46.5 24,273.0

PILOT & FRONT PAX 380 37.0 14,060.0

REAR PAX(s) 140 74.0 10,360.0

BAGGAGE A 50 97.0 5,820.0

BAGGAGE B 0 116.0

BAGGAGE C 0 129.0

RAMP WEIGHT 3,103.9 133,143.35

TAXI BURN -10.0 46.5 -465.0

TAKEOFF WEIGHT 3,093.9 42.88 132,678.35

FUEL BURN -250 46.5 -11,625.0

LANDING WEIGHT 2,843.9 42.57 121,053.35



WEIGHT SHIFT FORMULA



PRACTICE PROBLEM
ITEM WEIGHT ARM MOMENT

BEW 2,011.9 39.08 78,630.35

FUEL (522 max) 522 46.5 24,273.0

PILOT & FRONT PAX 380 37.0 14,060.0

REAR PAX(s) 140 74.0 10,360.0

BAGGAGE A 0 97.0 0

BAGGAGE B 116.0 0

BAGGAGE C 50 129.0 6,450.0

RAMP WEIGHT 3,103.9 133,773.35

TAXI BURN -10.0 46.5 -465.0

TAKEOFF WEIGHT 3,093.9 43.09 133,308.35

FUEL BURN -250 46.5 -11,625.0

LANDING WEIGHT 2,843.9 42.79 121,683.35

50    =      Δ CG
3094 32.0

50 ÷ 3094  x  32 = 0.52 in



AIRCRAFT PERFORMANCE
Density Altitude Demo *Warning - graphic video



WIND COMPONENT

KRNT Weather
1455Z 20013KT 10SM CLR 15/5 A2992
RWY 16 IN USE

200° - 160° = 40°

Headwind Component – 10 kts
Crosswind Component – 8 kts



TAKEOFF DISTANCE – GRAPH METHOD



TAKEOFF DISTANCE – TABLE METHOD

Notes:
• Short Field Technique as specified in Section 4
• Prior to takeoff, the mixture should be leaned 

for max power in a full throttle, static run-up.
• Decrease distances 10% for each 9 knots 

headwind
• Increase distances by 10% for each 2 knots 

tailwind
• For operation on dry grass runway, increase 

distances by 15% of the ‘ground roll’



TIME, FUEL AND DIASTANCE TO CLIMB

Notes:
• Increase time, fuel and distance by 10% 

for each 10⁰ C above standard 
temperature

• Distances shown are based on zero wind



TIME, FUEL AND DIASTANCE TO CLIMB

Example:
You are climbing from an airport 
at 6000’ to 10,000’.

Fuel Time Dist
Cruise 7 11 14
Dept 3 5 9

4 gal 6 min 5 nm



CRUISE PERFORMANCE



RANGE & ENDURANCE – GRAPH METHOD



RANGE & ENDURANCE – TABLE METHOD

Example:
• Cruise Altitude 5,000’
• 2400 RPM Power Setting (61% Power)
• 38 gal fuel available (no reserve)



LANDING DISTANCE – GRAPH METHOD



LANDING DISTANCE – TABLE METHOD

Notes:
• Short Field Technique as specified in Section 4
• Decrease distances 10% for each 9 knots 

headwind
• Increase distances by 10% for each 2 knots 

tailwind
• For operation on dry grass runway, increase 

distances by 45% of the ‘ground roll’
• If landing with flaps up, increase the approach 

speed by 10 knots and allow for 40% longer 
distances.



OTHER CONSIDERATIONS



HOW ACCURATE IS POH DATA?


