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Spatial adaptation




Topology of a one-way tunnel
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Day and night variations
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Entrance: Threshold and Transition
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Lighting Control

To follow changes of adaptation luminance (daylight conditions in access zone)

« Weather conditions: clear, overcast...
Position of the sun
Daily, seasonal...

Height

10




Lighting Control
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Lighting Control

Continuous monitoring of luminance in access zone

- Adaptation of reinforcement lighting to the actual value of access luminance
by switching ON/OFF (simple control)
by continuous dimming (advanced control)

Keep Ly /Ly > k

Luminancemeter at SSD before tunnel portal
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Lighting Control

@Hagner-

MEASURES LIGHT

Tunnel entrance photometer




Lighting Control

.........................
g,

Tunnel
Portal

TunnelTech 601 Luminance Photometer

A

metres

120 -200 metres
safe stopping distance




Lighting Control

n»7ie 6500 > Luminancemeter @ 1988

Technical data
Detector
Measuring angle
Measuring range
Accuracy

Qutput signal

Max external resistance
Temperature range
Power supply
Heater

Dimensions
Weight

Mounting

Silicon photo diode, Vx-filtered.

20° (as standard), Special angles on request.
Specified with order, e.g. 0 - 6,500 cd/m?
Better than £ 3%

4-20mADC

800 ohm

-30°C -+50°C

220 - 240V AC

6 W (PTC heating)

460 x 155 x 170 (220) mm

6.0 kgs 6.6 kgs with built-in wiper

On adjustable mount or wall bracket.



Lighting Control

MANUAL LUMINANCE LUCI L20 CAMERA
Sensor for Outdoor Lo, Threshold zone Lth & Interior Li




Lighting Control

ne7ap 10000 » Luminancemeter @ 31998

10 TECHNICAL DATA

-Voltage-supply

-Fuse F1

- Measuring modes

-[Loe] Measuring range

- [Lth] Measuring range
alternative
Other measuring ranges

- Visual field

- Special Vario-optic

-l Output current

: 230V AC 7 10% 45...63 Hz 50VA
: Feed line 1,0A MT

: L20 according CIE

: 10....10.000 cd/m* =4,0.._20mA
:1,0...1.000 cd/m®* =4,0.20mA
: 05...—.500 cd/m® =4,0..20mA
:5.000 , 7.500 or 10.000 cd/m2
: 16°...32°

: 3,5/60...110

:4,0...20,0mA Load <250 Ohm



Optimizing Lighting Management

Continuous dimming removes overlighting
When 60% required = 60% of Ly, is provided
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Using new potential

Traffic Speed management Lower speed imposed or measured

L, varies with traffic speed = dynamic adaptation possible ?T!‘*—n\ g
Dynamic speed limitation gEsL =m |
- Traffic jam...

e o

N

Possible energy savings from 10% to 30% on reinforcement lighting

Maintenance management
CLO
Operating time
Power consumption monitoring

19




Tunnel lighting
LED guidance beacon

Thanks to its 12 LEDs on either side, the BJ guidance beacon acts as a visual guide
both in normal conditions and when there is smoke due to a fire.

A direct 230V power supply is also possible - in which case a transformer is inte-
grated.

10-09-25
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PHOTOMETRY

Intensity (cd)
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Sign beacon with amber-coloured LED
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Angle of vision
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This table shows that the maximum intensity is reached in a 4°
angle of vision, which corresponds to the position of motorists
in normal traffic conditions, or of pedestrians who are heading

towards emergency exits.

10-09-25
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Projection graphic

LxB50 results according to LM-80 and TM-21-11 procedures and norms.
LxBy results derived from LxB50 according to IEC 62717 Annex C.
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% Luminous Flux

Example lumen maintenance lifetime at 10,000 hours

Exponential Curve is fit
tothe data points between
5,000 and 10,000 hours
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1,000 10,000
Time (hours)

Calculated Calculated
Lgs = 28,500 hours Lyg =63,700 hours
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Approved Method: Measuring Lumen
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Light Sources
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Lumen Maintenance of
LED Light Sources
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Phosphor

Silicone Lens

LED Chip
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Cross-section of high-power LED lamp showing primary factors that affect lumen depreciation
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