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What high intensity flashlights to be need for?

e Sequence Approach Flash Lights SFL
 Threshold ldentification TIL
 Runway End Ildentification Lights REILS
e Leadin Lights LDIL

e Land And Hold Short LAHSO
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Operational requirements for Airport Lighting

e Good visibility (under all weather conditions)

e Free from glare

o Self explaining configuration

e Continuous guidance (from first perception to the gate)

e Availability -> 1

e Probability of failures -> 0

 No impact to the aircraft in collisions with lighting infrastructure

e (Frangibility) and no harm to tires (heat, cuts, penetrations) from lights.
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Operational requirements

Minimum Visibilities:
Runway Visual Range Decision Altitude
(RVR) (DA)
Category | 800m 60m
Category |l 400m 30m  (Flash not applied)
Category [lIA° 200m 6m (Flash not applied)

Betriebsstufe Il A lediglich etwa 140 m. /1
Fig. 1: Visibility information under Cat. II minimum Trggir =" Fig. 2: Visibility information under Cat. IIIA minimum
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High intensity flash lights for airport lighting

The 5C's for flashlights

e Coverage
e Configuration

e Colours
e (Candelas
e Controls
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Coverage (Approach lighting)
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Coverage (Approach)
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Coverage (Approach)
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Configuration (CAT | Approach)
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CAT | Approach lighting system according ICAO Annex 14 Fig A-7-B
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Configuration (MALSR)
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Configuration (Lead in lights)
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Configuration (Lead in lights)

Lead in lights filling the gap from a PRNAV point in space to the approach lighting

Penetrating
Obstacles

“ Visible
Approach
Light
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Colours (Approach & High intensity flash lights)

Applications: Code: Colour:
Approach flash light SFL white
Threshold Identification light TIL white
Runway End ldentification Lights REIL  white
Land and hold short LAHSO white
Runway lead in lights LDIL  white
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Colours (ICAO Annex 14 chromatic diagram)
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Candelas
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Candelas (for approach lights)

TYPICAL INTENSITY
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Candelas (SFL)

Isocandela diagram for Approach Lights according ICAO Annex 14 A2-1
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Comparison of discharge lights and LED light sources

« Coverage (no difference for LED and for Xenon lamp)

e Configuration (no difference for LED and for Xenon lamp)

e Colours (no difference for LED and for Xenon lamp)
( h,

e Candelas same intensity, less spill-over for LED flas
different form of trigger signal)

« Controls (Signal form is different)
e Installation (smaller copper wire demand for LED)
 Work safety (HV for Xenon, SELV for LED)
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Candelas (Isocandela diagram Xenon flash)
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Auswertung Spezifikation: ICAO Ann.14, Vol.1, Fig. A2- 1, 0-11° APH
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Candelas (Isocandela diagram LED flash
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XENGN Flash Light
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LED Flash Light
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Voltage / intensity
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Candelas (Signal form)

llluminous flux dt Xenon LED

I'ﬂ&!

0.5 s/1s
Q >

T

Xenon : t=8yus LED: t=100ms @ 2 Hz
t=200ms @ 1 Hz

—
L

IES-ALC-Fall Conference 2013, Tucson/AZ 23 Alfred Seiterle AEROPLAN Ltd. CH-8153 Rumlang/Switzerland



Signal form of LED flash

The existing calculation of the effective intensity of flashes according the Design
18.3 based on the Blonde!l & Rey eqguation

N

a=0ds
(1) 4y ==——r "or{':!'; -5i=T«02s

It2ae ({62 = b)) =T 2085
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T LiGt) = 1) = 4,

For LED-flashes, the light output shape can be assumed as rectangular

Intensity

[+

1' t2 llme
- T -

For the rectangular form the Equation (1) + (II) can be simplified to

- fa=025
() T, = 1, s—— wwhere ¢
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Installation (Xenon flash light)

Control Unit
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Installation (LED flash light)
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Comparison of LED vs Xenon flash lights

o
Life Time LED
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Lead in lights - Example Lugano Airport Circling C
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Lead in lights - Example Lugano Airport Circling C
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Lead in lights - Example Lugano Airport Circling C




Lead in lights - Example Lugano Airport Circling C

Circling 19 Lugano Airport I:SZA
Project Aeroplan 2011




Questions?

Thank you for your attention

a.seiterle@aeroplan.ch
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Literature

*ICAO Annex 14, Vol. 1 Aerodromes

*|ICAO Manual of RVR Observation Practices

*ICAO Aerodrome Design Manual Part 4 Visual aids

*ICAO Aerodrome Design Manual Part 5 Electrical Systems
*ICAO Aerodrome Design Manual Part 6 Frangibility

Literature:

- Sanjurjo/Balcells, Aeronautical Ground Lighting ISBN 978 8495567-46-8

+ Ashford / Wright, Airport Engineering, ISBN 0-471-52755-6

*Horonjeff / Mc Kelvey, Planning and Design of Airports ISBN 0-07-113352-6

*Wells, Airport Planning and Management

*Handbuch fiur Beleuchtung, ECO-med, ISBN 3-609-75405-2

-J.B. de Boer, Philips Research Laboratories, Calculations on the light distributions of Approach
and runway lights, August 1951

Manufacturers Manuals:

 Erni AGLSequential flash light system (Xenon)
- LED High Intensity Flash Light
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