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Boeing Commercial Airplanes
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- Understand origin of crosswind guidelines
> Discuss crosswind values

> Discuss crosswind effects on nighn by-pass
2ngine airplanes
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> Reviey akeoif and landing technicu



Crozawind Guidelines

> Provided to assist operators devealop
crosswind policies

> No certification raquirarment
— Meudimurn availaole during certification

> AFNM “Dernonstraion”

MAXIMUM CROSSWIND (TYPICAL)

The maximum demonstrated crosswind component for takeoff and landing
is 36 knots reported wind at 10 meter height. This component is not
considered to be limiting on adry runway with all engines operating.
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Origin of Guidelines

» Light weight, AFT CG
— Load on nose wheel

> Runway condition

— Friction coefficient
» Tire side forca capaolility
» Aerodynarnic controls

— Lateral/directional

s Engineg out RTO
» Flight test data/analysis

2 Sirnulator trials
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Crozawind Guidelines (Typlcal)
1571757 Flignt Crew Training Manual

RIRWav EonaiieyT ETOSSWIT '

Dry

Takaoff Wet

Crosswind Standing Water/Slush
Giicddalinas

Landing

Crosswind Standing Water/Slush

Guidalinas
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ce - No Meling
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Crozawind Takeorf

> Loy speadiyzight controllzwility most affectac

» Tire side force capaoility limits crosswind
—Side force affected by
— Runwszy suriace and contarmination
— At CG and lower GW
> Engine inlet distoriion—nighn bypass ratio engines

— Effect of crosswind entering nacelle turns
alrplane ¢ -Iownwind

— Nlost noticeaole on 777



=ifect of Crozswind on zngine Inlet

< Wind

A\ Compensaiing rudder
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Crozawind TeweoT Tecnnic
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rolling takeoii recornmended
— Minimizas disrupted airflow into 2ngine
> Smoothn apoplication of thrust
> Lignt forward grassure on elavator

s Voderata
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"dleron into wind
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> Maintain centerline with rudder padal sizering
and rudder

- Don’'t preset rudder—aniticipaie rudder reversal
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Crozawind TeweoT Tecnnic
(continued)
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- Don’t use tdiller past tax speed
(2xceapt some classic 747-100)

> Don’'t rotaiie fasiar than norrneal

—Tailstrikes



Cross

wined Landing

ot crosswind landing technique
ffects crosswind capaoility

significantly

and tfire



Crozawind Landing T
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ide slip (wing low)
» Crap (to touchdown)
» Cormpination slip/crao

> Decrab during flare
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Crosswind

Landing
Techniques
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side =lip (Wing Low)

> Uowind wing lowerad into wind
> Opposite ruddear maintains runway alignment

> Reducead x-wind capability




Crao (To Toucndown)*

> Alrplane toucnas down in crao

> Flignt deck is over 'Ir)WIrlf| side of runway

— Mein gesar is on runwsay center
> Alrplaine will decrap at toucndown

» Maintzain directional control during roll out with
rucder and aileron
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De-Cran During Flare

> Vlaintain crab on the agoroach

> During flare, awoly rudder to align airplaing with
runwzay and opposite aileron o Keep wings level

wWind




Cornolnation Crao and =ide =lip

> De-crap using rudder to align longitudinal 2udis with
runway. Increase aileron to rnaintain wing low

> Toucnhdown on uopwind tire, wing sligntly low




Crozawind Guidelines
Side =lip (only)

2 Side slip onI/ techinique reduces maudrnurr
crosswind capaollity

yasad on 2/3 control input criteriz
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> Rermaining /3 control available for gust
recovery



Crozawind Guidelines (continued)
Side =lip (only)

Conirol Lignit Siclaslio Only Lancline FCTV
(2/3'lateral controlf(relling moment) or 2/3' pedal input)

Airplane | OEW| 1.1* | Flaps Vref Sideslip | Bank |[%Max| %Max | Crosswind | Control | Recommended
OEW (1.1 OEW) Wh! | Rud imi Crosswind

T I R T A

2/3

Lateral

- 40 Control

2/3

747-400 | 400 440 4.1 43 30 Lateral
Control

Not 2/3

220 Not | 48 | @7 2/3
det pedal




Cornrrior) Quesiions

» Alrplaine crosswind structural design
> Auto land lirnitadions

> Disconnaction of autooilot for manuzl
crosswind landings

> Auto throtile use in strong gusty crosswinds

s Purea crosswind wind additives to Vref



Crozswind Lancdings-
After Toucncowr

s |dle thrust

- Deoloy reversars normally
— Slippery/contarinatad runways

A AN N o~ ~\ / ~ ~\
» Check speedorarkes up

» Maintain aileron into the wind o keeo wings level

> Srootnly but positively lower the nosegesar

» Rudder control effeciive to about 60 Knois

» Rudder padal stearing sufficient until tax spead
- Use asyrnrnatrical braking if necassary
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tller upon reaching taudi speed



Crozawind Landings

» Cormmon Proolems
— Unstable aporoachnes
— Flolding airplaine off until below Vrer
— Bouncead landings

» Alternatives
— Go around
— B careiul not to gver-rotate during rejected landing
— Terrain clearance and missad aporoach procadure
— \Wait or divert

» Training
— Flow doas your airline aporoach crosswind training?
— Recurrant training plans?
— Ara your pilots maintaining proficiency?



Crozawind Guideline Surmrmary

> Guidelines not lirmnits

> Airline can use guidelines o astablisr

cornpany oolicies

> Runway condition affects crosswind capaoility

> Most gust conditions nave minor affect
crosswind capaollity

Landing crosswind technnique affects
crosswind capaollity
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