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ORGANISATIONAL

NightTune: tune-in to nature

All participants are muted

Procedure for questions
Questions can be posted via chat
Questions are answered at the end
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EU GREEN DEAL

Taxonomy Regulation

1.Climate change mitigation

2.Climate change adaptation

3.The sustainable use and protection of water and marine
resources

4.The transition to a circular economy

5.Pollution prevention and control

6.The protection and restoration of biodiversity and
ecosystems

Official Journal of the EU

(d) installation and replacement of energy efficient light
sources;

Do no significant harm (‘DNSH’)

SV |
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OBTRUSIVE
LIGHT
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OBTRUSIVE LIGHT

There are 3 categories of obtrusive light

SKY GLOW
light that contributes to the brightening of the sky

LIGHT TRESPASS

light that spills onto surrounding properties, and the direct
viewing of bright luminaires from normal viewing directions
causing annoyance distraction or discomfort

SPILL LIGHT

light emitted by an installation that falls outside the
boundaries of the property for which it was intended
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OBTRUSIVE LIGHT

Requirements are defined in CIE 150

Table 1 — Environmental lighting zones

Zone Lighting Environment Examples
. UNESCO Starlight Reserves, IDA Dark Sky Parks,

= Intrinsically dark Major optical observatories
E1 Dark Relatively uninhabited rural areas

They are based upon the environmental

y P o E2 Low district brightness Sparsely inhabited rural areas

zone the area to be lit is in.
E3 Medium district brightness | Well inhabited rural and urban settlements
E4 High district brightness Town and city centres and other commercial areas

NOTE Regardless of the level of urban development, the recommendations for Environmental Zone 1 or 0, should
be followed for all locations within 100 km of a major optical astronomy observatory. Regardless of the
level of urban development, the recommendations for Environmental Zone 2 (or better) should be followed
for locations within 30 km of an operating urban optical astronomy observatory, and for locations between
100 km and 300 km from a major optical astronomy observatory.
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OBTRUSIVE LIGHT

Requirements are defined in CIE 150

CIE 150 includes a large amount of
information on issues and mitigation

strategies.
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Table 8 — Possible effects on spill light from changes to the installation parameters

Influgnce on

Check petential cbinusive effects of lighting installation
f
| I

Check effects on natural Check effects on building
envirulnmam occupiens
Check existence of environmental . .
designations i.e. World Wildlife Check existence of planning
Sites, National Parks, Local reguiations applicable o cutdoor
Mature Reserves lighting
Identify positions of nearest | o
important natural habitats. ‘Check location of lighting
Discuss and agree curfew times installation with respect to

with local conservationists sumounding properties
| |
Ensure lighting is sympathetic to ] 1
its surroundings and of the lowest  Identify relevant boundaries of Identify locations within nearby
level necessary nearby residential properties (for residential properties where a direct

pre-curfew assessment) view of bright surfaces of luminaires
is likedy to be froublesome, e.g.
windows, patios, verandas of
adjacent dwellings (post-curfow
assessment)
1
Identify windows of habitable Check for physical features (e.g.
rooms of nearty dwellings (for wegetation, buildings) that can be
post-curfew assessment) utilized o screen luminsires from

cntical directions of view
I

Parameter | Dimenzlon Advantages Dizadvaniages assign Ccomments
Graater -Marrower -Highar mouniing Implies more
:;f;;li‘&"""'gm beams consplculty but allows better
shielding -Maore -Tighter b2am  |control of spill light
Lece grare from conspicuous by |eontrol -Mounting neight may be
Juminakes day -More determined by lighting
(see comment) downward raquiraments, e.g. In Televant
Mounting aiming Standards, or vertical lluminance
neight component required for the
-Maore spill light application
Less -More difficult 1o (-Smalier lamps  |-The listed advantages and
conspleucus by shield “Wider peams  |disadvantages are reversed for
day -More glare from |-More upward | Type C cut-off floodiights that
luminalres alming Incorporate a pre-set alming
{see comment) angie, 1.2 with no means of
Smaller adjusting the peam
Greater -More spill light ;r;::rnr;wer
-Maore difficult io “More outward Set back may be defermined by
5 shield physical constraints,
et back or higher alming .
Less spill lignt -Wiger neams | oawremens or unonstrucled
-simpilfied “More Inward or ' ¥
Smaller _ |shigiding lower alming
Graater -Requires
nigher mounting
or set back
-Greater
Luminous efficlzncy -More sl Tight I-:nen:'slres Flux output should be selected to
lux output _Reduces match beam distribution
(per control avaliabliity to allow efclent and
Huminaire) trolied geskgn
-More
uminaires
-Less efficlency Anereaset
Smaller control
Controlled  |-Controls splil
(namrow beam [ilgnt Ay o= mor® |-permits lignt to
Beam type | ™ sharp cui- (-Reducas need lignt the area pe well directed |Beam classification doss not
and off) for shigiding na¢essarlly getermine spill light

control of shiskging of hign lamp

districution -Reduces light -Limited
e e containment directional luminances
[wide “:'.m:l -Difficult to shield (control of light
Greater -Reduces effact
of spill light
;::?IE:T;s -LesE effect on
et adjoining
Distance to "Li?;f:?m from property Greater distances from lighted
agjoining agjoining arza to property line simpiifies
property properies contalnment of splll Nght
-Increases splll |
perasesnees
-Makas shielding con%rol g
Smaller mare gifficurt
Hign -Maore splll light HIgh »
) -Hign vertical
u!lflll-:nlg more Bluminance
-Difficuit to shieig | 207MRUtON
vertieal “Hign horizontal |HIgh alming angles ganerally not
alming -Less spill light Bluminances recommended due to difficulty In
angle -Lamp less “Low vertical controliing splll light
visiole Wuminances
-Simpiined -Simpilfies
shigiding control of spil
Low Bght
MOTE  In this tabkle consideration is generally given to the effect of changing one parameter at a time. In

practice, it is possible to compensate for the variation of one parameter by changing ancther
simultaneously. For example by increasing set back and mounting height together, aiming angles

may be kept constant.

Assess installation for compliance
with zero upwand light ratio in
Table 5 and other relevant criteria

Ascess installation for
compliance with recommended
limit for E., in Table 2

Ascess installation for compliance
with recommended limit for Tin
Table 3

Check potential obtrusive effects of lighting installation

Check effects on astronomical - . -
Check effects on fransport obearvations Check effects on sightsesing public
| 1 1
Check effects on transport users: Identify locations of community or Check existence of planning
road, rail, air and marine scientific optical cbservatories applicable regulations
]

i
Check potential views by night of
lighted building facade or sign

|
Check with any controlling authority Check existence of planning
for regulations applicable to outdoor  regulations related to cheervatories

lighting | .
Identify positions and directions of ; 3
view in the peth of travel where g _ Ceck the i 'L!“r.'ﬂrg“—".p"‘md Check brightness of general
duction in visibiity might have = 10\ ex028Sie i relation fo those sumounds
m sigrif ool recommended for the activity
1
Identify positions and directions of

view in the path of travel where a
reduction in visibility of signals might
have significant consequences
1
Assess installation for compliance  Assess installation for compliance  Assess installation for compliance
with recommended limits for L or Tl with recommendations in Tables & with recommended limits of L, or L,
in Table 4 and 8 in Table 7

Figure 2 — Checks of potential obtrusiveness which should be undertaken in the design
of outdoor lighting
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LIGHT FOR
ECOLOGY




THE EFFECTS OF LIGHT

Our urban life-style

Humanity is increasingly living a lifestyle removed from the
natural world and rhythms.

Buildings and structures in urban areas impact the flows of light
and air and remove contact with plant and animal life.

Urban areas create heat islands and localised environments.
Technology impacts many aspects of life including air quality.

Modern buildings and materials impact lighting quality, quantity
and spectrum.

Artificial lighting is part of this fracture between the natural and
man-made worlds.
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OUTDOOR LIGHTING

Impact on man and nature

In a paper
Impact of outdoor lighting on man and nature

The Health Council of the Netherlands (2000) it was observed
that

“Stress occurs if something is at stake that is important at the
time for an individual's well-being in terms of important objectives
and values”

Therefore an individual may experience stress, and over time an
impact on health, from a disturbance of the environment by
artificial light during the evening and night, depending upon how
much the person considers this to be a nuisance.

Exposure to other stress factors in the environment may combine
to increase the indirect effect of artificial lighting.

I
NightTune: tune-in to nature
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STRESS FACTOR

Research

In research in the Netherlands on nuisance caused by
environmental factors...

40% of respondents complained on noise

2% of respondents on light from car headlamps
2% of respondents on street lighting and outdoor
lighting combined

The stress factor was noise and not particularly light.
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LIGHTING STRATEGIES

Light at night

When considering light at night 5 main strategies should be
considered*

Prevent areas from being artificially lit,
Limit the duration of lighting,

Reduce the impact of obtrusive light,
Change the intensity of lighting,
Change the spectrum of lighting.

Each of these strategies will have differing impacts of
people and ecology.

*Reducing the ecological consequences of night-time light
pollution: options and developments

Kevin J. Gaston, Thomas W. Davies, Jonathan Bennie and
John Hopkins

Journal of Applied Ecology 2012, 49, 1256-1266. British
Ecological Society

NightTune: tune-in to nature
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DO WE NEED TO LIGHT?

Prevent areas from being artificially lit

There is little information as to the size of unlit area and light
intensity below which an area is effectively unlit in ecological
terms.

Thresholds are likely to vary by species.

It will create oases of dark for organisms that do not disperse
or migrate over large distances.

Diffuse illumination from urban sky-glow may impact over
distances of tens or hundreds of kilometres.
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DUSK AND DAWN

Limit the duration of lighting

Those hours when lighting is most important to humans
the hours immediately after dusk,
the hours immediately before dawn,

are also those at which it has the most significant impact on many other organisms, including people.

NightTune: tune-in to nature




DUSK AND DAWN

Limit the duration of lighting

The majority of activity by nocturnal and twilight active organisms tends to occur during these hours.

Many species time the stages of their life cycle through the detection of day length
such as bud burst, flowering, dormancy and leaf abscission in plants, and reproduction, migration and diapause in animals.

Any physiological impacts may continue to be disrupted by light curfews.

4!

.
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SKY-GLOW

Reduce the impact of obtrusive light

R D R
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Blue-rich light sources produce more sky-glow in the vicinity of
light sources than an equivalent intensity of yellow-rich lighting.

- o Sky glow impacts may still be observed 100 — 200km distant
. ‘i,f’ from an urban area in observatories.
- - l_ = : -
: Specific ecological effects may be affected unequally by diffuse
’ th atmospheric light pollution at different wavelengths
~ -y

. =
i - )
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THE MOONLIGHT

Change the intensity of the lighting

In the absence of artificial light

full moonlight under clear skies gives an illumination of ~
0.1-0.3 lux,

a clear starry sky ~ 0.001 lux,
an overcast night sky ~ 0.00003-0.0001 lux

Typical street lighting gives rise to street-level illumination of
between 5 and 15 lux.

Emergency lighting requires (minimum)
1 lux on an escape route,
0.5 lux in and open area,
1 lux for safety lighting.
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LIGHT LEVELS AT NIGHT

Change the intensity of the lighting

Flowering has been observed to be delayed and promoted, and
vegetative growth enhanced amongst a wide range of
ornamental plant species at ~ 10 lux.

Earlier initiation of morning song by American robins occurs at <4
lux.

The benefit of reducing light intensity for the ecology of animals
in the local environment rests largely on their sensitivity to light.

Dimming artificial light within the range at which humans can still
retain sufficient visual acuity is unlikely to eliminate any effect on
the vision of nocturnal animals.

NightTune: tune-in to nature
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LED LIGHTING

Change the intensity of the lighting

With careful planning, the development of directional LED lighting
has the potential to provide a much more uniform, intermediate
level of illumination.

While peak light levels are much lower directly beneath these
lamps, there is a loss of dark refuges between street lights.

Such dark patches between lights allow light-avoiding animals to
cross linear lit features such as roads or footpaths.

NightTune: tune-in to nature




LIGHT AT NIGHT

Change the spectrum of the lighting

Light at night from street lighting may impact the human circadian
system.

Light at night from street lighting may impact the local animal and
plant ecology

Lighting technologies that emit a narrow spectrum of light are
likely to have less ecological impact compared with broader
spectrum or ‘whiter’ light sources.

Light sources that emit broader spectra overlap with the
absorbance range of more visual pigments, which enables
organisms to perceive a greater range of the colours in their
environment.
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Reference condition

CIRCADIAN STIMULUS

Change the spectrum of the lighting

Scenario 1

Tluminance (Ix)

Scenario 2

10 20 30 40 50 60 70 80 20 100

€))] (6.1) (9.1) (12.2) (15.2) (18.3) (21.3) (24.4) (27.4) (30.5)
Distance from luminaire, ft (m)

LES recommended

Based Upon a Conservatlve threShOId Of a 30'm|nute —— Direct illuminance —— Vertical illuminance ]icllu_minadnce values
exposure to 30 Ix on the eye for a white light source’ !

— Cool White LED 6900 K
— Cool White LED 5200 K

Metal Halide
— HPS

8

3 out of 4 light sources examined would not meaningfully
stimulate the circadian system after 1 hour exposure?

8

Reference Condition

Scenario 2

g8 3

3

1. Does architectural lighting contribute to breast cancer?
Journal of Carcinogenesis 5(1):20. 2006

2. The potential of outdoor lighting for stimulating the human circadian system
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WAVELENGTHS OF LIGHT

Different intensities
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LIGHTING SYSTEMS

Study in the Tirol region, Austria

HQITS HCITT HCIEIP

Blattodea 1 1 1
Coleoptera 4186 427 277
Dermaptera 2 0 0
Diptera 103 109 75
Diptera klein 2820 3400 1830
Ephemeroptera 13 14 10
Heteroptera 298 242 126
Auchenorrhyncha 46 38 17
Sternorrhyncha 108 282 129
Hymenoptera 227 819 206
Lepidoptera 1249 1160 740
Neuroptera 69 38 17
Plecoptera 108 a9 107
Psocoptera 52 03 35
Rhaphidioptera 3 0 1
Trichoptera 12 6 6
Summe 5597 6698 3577

NAV T 70W LED 6000K

3 3
137 135
0 0
50 53
1650 750
12 5
93 73
117 17
84 29
171 88
494 127
11 2
84 50
26 13
0 1

1 2
2933 1348

LED 3000K
3

117

0

36

421

46
14
14
42
107

28
11

848

Summe
22
1579

426
10871
61
878
249
646
1553
3877
139
476
200

27
21001

Anlockwirkung moderner Leuchtmittel auf
nachtaktive Insekten - Ergebnisse einer
Feldstudie in Tirol

Kooperationsprojekt Tiroler
Landesumweltanwaltschaft & Tiroler
Landesmuseen Betriebsgesellschaft m.b.H.
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CONSIDERATIONS

Does lack of good lighting ever make you ...

10000
It’'s the New Dark Age as street lights are switched off 9000 8898
Daily Telegraph 17 February 2019 5000
Turning off lights save councils £15m ‘but costs lives’ 7000
The Times 20 February 2019 6000 209
Street lights switch-off could be reversed 200
CoventryLive 22 March 2018 4000 203
7
3000
Lincolnshire council u-turns on 10pm street lights black out 2000 1965
The Lincolnite 8 June 2016
1000
The people scared to go out at night due to Blaenau Gwent's 0
disappearing street ||g hts Take taxis instead of ~ Avoid walking alone in Go out less in the Other - please state
walking those areas after dark evenings

WalesOnline 10 December 2018

Does lack of good lighting ever make you...
Street Lighting & Perceptions of Safety Survey 2013
Suzy lamplugh trust

Residents: 'Our street lights have been turned off - and it's
so dark we're scared to leave home*
HullLive 24 October 2018
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NIGHTTUNE
PHILOSOPHY
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Contras

Colour

Human beings developed withit e |
years under natural light and ALL our
sensory cells have developed with it!
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Artificial light is only required
so that people can perform
their activities

This happens in indoor
spaces, but also in outdoor
areas

5 Nigh_tTurié: tune-in to nature THORN 29




OUR IDEA

WE CONTROL
OUR LIGHTING
We can control our lighting
intelligently and adapt it to the user
needs and the nocturnal ecosystems.

WE CAN DO MORE WE CREATE IDENTITY

THROUGH LIGHT

Lighting ensures that people perform their
visual tasks, creates identity and provides
a feeling of safety to explore cities at night.

We can do more than just "SMART"
City or "intelligent" lighting.



NIGHTTUNE

Environmental design of light

We minimise light pollution because no light is
emitted upwards. We dim the light during the
night. And we have the option of using particularly
warm colour temperatures to protect the
ecosystem at night.

With the NightTune technology, light colour and
luminous flux can be directly adapted to the
individual needs of people and nature during the
course of the night.

ENVIRONMENTAL PROTECTION
WITH NIGHTTUNE TECHNOLOGY
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DAYLIGHT

The best light

Daylight is the best light for us as human beings.
But sometimes it is not enough.

With our current knowledge about light, we can
reconcile human needs and the protection of nature.

That is what drove us to create NightTune.

WITH MORE THAN 90 YEARS EXPERIENCE
IN LIGHTING WITH THORN

NightTune: tune-in to nature
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NIGHTTUNE
TECHNOLOGY
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VERSATILITY
AND VISUAL
COMFORT,

driven by optical excellence
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LIVING TOGETHER

people are indoors, nature can retur




NIGHTTUNE

17:00 pyH ) 00:00 05:00 07:00

Plurio Indirect — a
perfect mixing of 2 LED
colour temperatures
with reflector optics

o ——

Use case example:

Channel 1:  Always on 100 %

4000K Channel 2:  Dimming

Y 0K Result: Changing colour temp.

3000K

and luminous flux ad;.
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PLURIO LED

Visual comfort, precision, adaptability

G e GROUND-BREAKING
' '- OPTICAL TECHNOLOGY

ORIGINAL
The Plurio family is designed to provide
both direct and indirect illumination, while
maintaining consistency in aesthetic
appearance and light quality.

00:00 04:00

AESTHETIC
VERSATILITY

With Plurio, designers can select the
most appropriate design to integrate with
any urban space. Four different variants
provide the freedom to perfectly integrate

the lighting system into the built
environment, both by night and by day.

LIGHT
DISTRIBUTION

Plurio minimises light pollution, with zero
upward light emission. It also comes with
a wide variety of colour temperature
options, including warm tones to respect
the nocturnal ecosystem. Plurio is equipped
with Thorn’s NightTune technology.



REFLECTOR
BENEFITS

'l Ll /
i i

Perfectly calculated
reflector — PCB -
combination avoids
straylight

Reflector enables
large light source:
lower glare + perfect
colour mixing

LED array not visible,
which avoids peak of
luminances

Black heatsink: ULOR 0 %
White heatsink: ULOR <1 %
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CONCLUSION

Questions & Answers
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GET IN TOUCH

www.thornlighting.com

WE
MAKE

LIGHT
WORK


http://www.thornlighting.com/
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