
Weight and Balance
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Weight Effects

• Takeoff roll and takeoff speed

• Angle and rate of climb

• Cruise speed and range

• Stall speed

• Landing speed and ground roll
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Exceeding Weight Limits

• Decrease Aircraft Performance

• Risks Structural Damage

• Loss of Aircraft Control
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Balance
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Exceeding Forward CG Limit

• Reduces control/stability during landing

• Higher stall speeds

• Higher control forces

• Reduce ability to flare in landing

• Excessive loads on nose wheel
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Exceeding Aft CG Limit

• Reduces longitudinal stability

• Lighter control forces

• Difficulty recovering from stalls/spins
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Terms

• Basic Empty Weight (BEW)

• Unusable/Usable Fuel

• Payload
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Terms

• Ramp Weight = BEW + Payload + Usable Fuel

• Zero Fuel Weight = Ramp Weight - Usable Fuel

• Useful Load = Payload + Usable Fuel

• Landing Weight = Ramp Weight - Fuel Burn off
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Limitations

• Maximum Ramp Weight

• Maximum Takeoff Weight

• Maximum Landing Weight
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Weight and Balance

Balanced when moments are equal
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Weight and Balance
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Reference Datum
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Basic Weight/Moment

CG = Total Moment / Total Weight
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• Computational Method

• Graph Method

• Table Method
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