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Introduction

A few months ago, flight crews in an A321 flight reported that
rotation at takeoff occurred without applying side stick input

This was not the first occurrence

Trim setting proved correct

Takeoff data:
CONF1+F
 T/O weight: 64 tons
 V1/Vr/V2: 149/149/152 kt

Theoretical study, confirmed by flight tests, confirmed the
behavior
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Takeoff Charts / Temperature Entry IAE 33000lb
CONF1+F
TOW 64 t
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Takeoff Charts / Temperature Entry

153 kt17 kt170 ktV2

151 kt17 kt168 ktVR

146 kt17 kt163 ktV1

ATOW 64 tSpeed CorrectionMTOW 80.6 t

IAE 33000lb
CONF1+F
TOW 64 t
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Takeoff Charts / Weight Entry IAE 33000lb
CONF1+F
TOW 64 t
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Less Paper Cockpit (LPC) IAE 33000lb
CONF1+F
TOW 64 t
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Takeoff speeds / Summary

+ 17 kt136 kt153 ktV2

+ 20 kt131 kt151 ktVR

+ 34 kt112 kt146 ktV1

Delta SpeedChart with Takeoff
Weight Entry

Chart with
Temperature Entry

ATOW

64 t

IAE 33000lb
CONF1+F
TOW 64 t
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Three ways to determine takeoff performance

Same Scenario for A330
 Runway length: 4000 m, S.L / Current takeoff weight : 170 tons /

Takeoff FLAP : 1+F

 A330-203 (TFLEX 58°C)
– MTOW 207.2 t V1=161kt Vr=163kt V2=168kt
– ATOW 170 t

 Using takeoff chart speed correction : V1=150kt / Vr=152kt / V2=157kt
 Direct computation : V1=113kt / Vr=126kt / V2=134kt
 Speed difference : V1=37 kt / Vr=26 kt / V2=23 kt

 A330-223 (TFLEX 55°C)
– MTOW 202.7 t V1=163kt / Vr=165kt / V2=170kt
– ATOW 170 t

 Using takeoff chart speed correction : V1=153kt / Vr=155kt / V2=160kt
 Direct computation : V1=111kt / Vr=126kt / V2=134kt
 Speed difference : V1=42 kt / Vr=29 kt / V2=26 kt

CONF1+F
TOW 170 t
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Three ways to determine takeoff performance

A340

The A340 are much less concerned by this risk of
autorotation at low weights because the four engine aircraft
use much lower speed ratios than twin engine aircraft.

A340
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Three ways to determine takeoff performance

No aircraft performance concern

No tailstrike concern

But…. Risk of autorotation

Is the speed correction per ton too low ?
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Speed correction for low takeoff weights

The speed correction has been determined so as to remain at
the same V2/Vs
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Speed correction for low takeoff weights

For the A320 family, the speed correction is 1kt per 1000 kg

For the A330, it is 0.3 kt per 1000 kg.

Increasing this speed correction would lead to get V2 less
than 1.13 Vs in some cases.

It is not possible to provide a higher speed correction
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Airbus Recommendations

 When taking off at low weight on long runway :
 Use a direct computation for the actual weight (Less Paper

Cockpit (LPC) or equivalent) to obtain the exact speeds for the
weight.
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Airbus Recommendations

2. Use takeoff charts with weight entry:
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Airbus Recommendations

3. Add to takeoff charts with temperature entry one or two lines
giving the speeds for low weights:

Additional Information for low takeoff weights

Standard Takeoff Chart with Temperature Entry
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Airbus Recommendations

4. Retain the speeds for tailwind, if lower than for current wind

 No wind:

 10 kt tailwind

TOW 64 tons: V1=146

Vr=151

V2=153

TOW 64 tons: V1=138

Vr=144

V2=147

Delta V1: 8 kt

Delta Vr: 7 kt

Delta V2: 6 kt
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When taking off at low weight, and in particular on a routine
basis:

Prefer using a direct computation for the current takeoff weight

Less Paper Cockpit (LPC) or equivalent

Takeoff chart with weight entry

Takeoff chart with temperature entry with speed data for low
weights

When not available, determine the speeds for the takeoff
weight in the tailwind column, if lower

In this case, or if it is not possible, be aware that autorotation may
occur.

Conclusion




