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Effect of Runway Condition on Aircraft Performance
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Effects in Performance Models
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Spray Impingement  Hg Displacement/Compression

Braking Performance accounts for
Drag Agquaplaning Drag

Effect Dry/Wet Hard Fluid
Contaminants | Contaminants

Effective wheel to ground

friction
Displacement Drag - - Yes
Compression Drag - - Yes
Impingement Drag - - Yes
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Current Regulatory Dispatch Requirements
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[ RLD shorter than Landing Distance Available (LDA) ]
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EASA Dispatch Requirements for contaminated runways

« Under EASA regulation CS25.1591 manufacturers may publish takeoff and landing
performance for contaminated runways

» Associated AMC provides friction models for various contaminants
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Current Regulatory In-Flight Requirements
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expected conditions
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Accident Statistics

10 year moving average hull loss rate by accident
category per million flights
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Situation of the Industry Today

Different terminology
Different contaminant
types
Insufficient depth
accuracy
No correlation with A/C
performance

_ BT ——

Not up to date

Reporting NOT

Performance-Relev
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ICAQO Friction Task Force Jobcard
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End to End System

Aerodromes Manufacturers Operators
Common Language Performance Relevance
Contaminant Types Depth Thresholds & Temperatures
Runway Condition Codes Significant Changes

Direct Input to Performance Assessment
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Airworthiness — Annex 8

Aiml;irth,'
of Aircraf?ess

« Option for takeoff performance on contaminated runway
« Mandate split of landing performance information into

— At Time of Takeoff data (dispatch)

— At Time of Landing data (in-flight)
 New At Time of Landing Distances shall reflect real operating practices
 Both types of landing distances may be provided for contaminated runways
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Operations - Annex 6 Vy Q2

 For large and small airplanes
 Mandate AIREP when conditions worse than reported
« Mandate in-flight check with appropriate margin before starting approach
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Aeroplane Performance Manual

e Introduction to Operations on Contaminated Runways
4 Flight-Phase oriented Chapters

— Take-off

— En-Route

— Landing

— Missed Approach

e Clear Focus on GRF

» Other information considered as non-controversial
» Based on existing national guidance and practices

o Still under Review by Ops Section
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ICAO Regional GRF Seminar, Bangkok

Guidance for Manufacturers

* Publish Operational Landing Distances
—“Minimum” Compliance with principles
—Cover all 6 friction levels
—Introduce Accountability for

 Temperature effect
* Runway slope effect
» Approach speed increment effect
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Chapter on Operations On Contaminated Runways
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Chapter on Landing
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ICAO Doc 10064 Aeroplane
Performance Manual

Provides the effective wheel to ground
coefficient for each RWYCC

Not specific to an individual aeroplane

Adaptable to the anti-skid system type

Ensures harmonized Landing Distances
at Time for Arrival between all types
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RWYCC

Wheel Braking Coefficient

L el

20 per cent of cerified value used to
comply with Annex 8 Part lIB 2.2.7

Per methad defined in Note 2 below,

0.20°

0.16%

(1) For speeds below 85 per cent of
the aquaplaning speed™: 50 per
cent of the wheel braking
coefficient determined for
RWYCC=5, but no greater than
0.16; and

(2) For speeds at 85 per cent of the
aquaplaning speed* and above:
0.05%,

0.07*




ICAO Doc 10064 Aeroplane
Performance Manual

Provides the effective wheel to ground
coefficient for each RWYCC

Not specific to an individual aeroplane

Adaptable to the anti-skid system type

Ensures harmonized Landing Distances
at Time for Arrival between all types

Based on existing EASA guidance on
contaminated runway friction from
historic flight tests
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Runway Condition Code — Direct Input to Landing Distance
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Chapter on the Situation for Takeoff

* RWYCC provides information on friction only
» At takeoff fluid contaminants generate drag

— Displacement

—Compression Spray Impingement [g | Displacement/Compression
Drag Aguaplaning Drag

— Impingement
« Takeoff can be limited by
— Distance needed to accelerate to lift-off speed
— Distance needed to accelerate to decision speed V1 and come to full stop on available runway
« Contaminant drag must be accounted for in takeoff computations

Takeoff computation must be done for
prevailing contaminant!
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Takeoff

Computation with Contaminant Type and Depth

» Takeoff performance presented for contaminant type and depth

Runway state

Dry v

Dry
A Wet

Compacted snow

Dry snow 10 mm (2/5")
Dry snow 50 mm (2")
Dry snow 100 mm (4")
Wet snow 5mm (1/5")
Wet snow 15mm (3/5")

Wet snow 20 mm (4/5")
Slush 6 mm (1/4")

Slush 15 mm (3/5")
Standing water & mm (1/4")
Standing water 15 mm (3/5")
lce cold &
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Takeoff

Computation with Contaminant Type and Depth

» Typical manufacturer data certified to CS25

pre-Amdt 2 does not cover many
contaminants in the RCAM
e Missing:
— Frost
— Dry Snow
—Wet Snow
— Compacted Snow at OAT above -15°C
— Slippery When Wet
—Ice Cold & Dry

 APM offers advice on how to compute for
missing contaminants conservatively
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R condition assassment matrix |R

Rurway sursce descriptian

«[RY

& FROST
« WET (The runway surface s coversd by any visitle damgness or
waler keess than 3 mm desp]

Lesa than 3 mm deplf
= S1LIEH

= DR SMOW

='WET SHOW

~15°C and Lowar outside air fampers
« COMPACTED SHOW

= WET i Slippery wet rumsay|
= DRY SHOW or WET SHOW (any depth) O TOP OF
COMPACTED SHOY
3 v s mare depdh
= DRY EMOW
= 'WET ZROW
Higher lfrar «15°C oulside air femperatve’:
= COMPACTED SHOW

3 mva and more deplt of waler or siusic
= ETANDING WATER
= SLUEH

= ICE?

= WET ICE2
= WATER ON TOP OF COMPALCTED SNOW 2
= ORY SMNOW ar WET SNOW ON TOPOF ICE ®




R condition assessment madrix (R
Assessmant critera
Runweay
nu:ﬂltrn Rurway sursce descriptian
Takeoff —
Computation with Downgraded RWYCC o
« WET (The runway surface s coversd by any visitle damgness or
waler keess than 3 mm desp]
METAR E
PAMC 13%3Z AUTO 000°00KT 10SM CLR M09/M12 Lo
A2972 RMK AO2 SLP073 T10891117 TSNO= e
FICON PR st
IMCG 03/104 MCG RWY 05 FICON 2/2/2 100 PCT
COMPACTED SN OBS AT 1803121907. 1803121907-  WET (Sippery vet rumwsy
« DRY SHOW or WET SNOW [(tny depth) ON TOP OF
1803131907 COMPACTED SNOW
5 2 v snd mare depdh:
' = DRY SMOW
APM recommends “to delay take-off. However, - WET ShOW
[...], it may be sufficient to determine
performance in nominal conditions and to o more depthof wetr o sho
. . = ETANDING WaTER
adopt appropriate operational procedures such . susH
as considering reduced crosswind limits, using
. 1 = ICE®
the full length of available runway and
avoiding rolling take-off.” « Wer e
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