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OUTDOOR LIGHTING PLAN

RETHINKING OF THE FACADE LIGHTING OF THE CENTRAL
TRANSPORT DISTRICT OF LJUBLJANA
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SKY PLANE

On a clear night, the brightness of the sky is generally
below 01 cd/m?

This area has been measured several times and the
data shows the sky lumenlance between 0.02 cd/m?
to 0.05 cd/m?

VERTICAL PLANE

Station sign

Street billboard
Cultural monument
Clock tower

Main facade
Underpass

Open platform
Lighting box
Trafhc signals

Bill board

P ITRERS gy 10

‘s

HORIZONTAL PLANE
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Luminance distribution map, main facade of the transportation services building
The mainly luminance ratio is around 1.2
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0.06

Luminance distribution map, Ljubljana bus station
The mainly luminance ratio is around 60:1
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The average luminance of the light box surface is around 1400 cd/ma2,
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Park south of the station
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Case study

01. THREE LOCATIONS IN THE CENTER OF ROME, ITALY

Source of data: Z Design and Planning Co. (3 3w f
measuring tool Sekonic L-758C Cine Light Meter (Cl

NETSIO

The brightness data "<" on the image indicates that the brightness in this area is less than the minimum brightness values of 0.25 cd / m=

Figure 2.01- Mon
Measurement time: 2009 110

2 FDP ighting

fittorio Ermanuels (I, Roma, faly, & 700 lighting
2013

The brightness ratio around 5 " 3 +1 is the commen ration at three area

The ratio of focused to non-focused is around 5:1.
(Z Design and Planning Co)



Station sign and street billboard

Define the maximum level, adjust the brightness gradually over time.

Billboard Size Limits.

Power Density Limits.

Advertising lighting with rapid color changes is not permitted.

LED interior light box lighting is recommended

Billboards shall be switched off completely after 00:30, or 30 minutes after the
close of business

Lighting Zone Nighttime Maximum Luminance (cd/m2)
L71 20
% %
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Facade and clock tower area

The luminance of the facade lighting section calculated from the average value
of the total area of the facade lighting section shall not exceed 1 cd /m?=.
LED lighting fixture and inteligent control system are required.




Saection B-B
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Figure 415 Clock tower light projection diagram

Target plan values: Simulation calculation results:
Clock tower lighting Clock tower lighting

Luminance ave cd/m? 500 Lave Luminance ave cd/m? 512 Lave
Luminance min/max 040 Luminance min/max 042
Luminance min/ave  0.60 Luminance min/ave 061

% NE G775 0
Figure 416 Falsa colour rendering image of clock tower



Saclion B-B Section B-B
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Figura 417 Main facade light craze light projection diagram Figure 418 Main facads light flood light projection diagram

Figura 4 1 False colour rendering imaos of main facade graze ight Figure 420 Falss colour rendering image of main facade flood bght
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Figure 4 21° Main facade graze light simulation diagram Figure 422 Main facade flood light simulation dagam
(Sofeware, Disle: evo) Sofeware, Dialu: eva)

Better detail presentation with graze light Uniform brightness performance with flood light



Figure 424 Comparative simulation of the spatizl distribution of spilled light

Section A-A Graze light Flood light
E ave E min E max E ave E min E max
main facade - 62 2 50
na5 _ Surfaceno.1i 0029 8] 226 0.008 o B.g7
Em Surface no. 2 107 0.064 9220 345 o 399
8 Surface no. 3 10.4 010 66.10 202 o1l 225
me4 —  Surface no. 4 8rg 014 10.00 128 0.08g 104
9 Surface no. 5 729 78 245 095 0073 /.66
ne 3 Surface no. 6 144 o 170 268 o 166
3 3 3 . @ e d - Surface no. 7 0g6 o a57 114 o 6.g2
@ |w o caculation surface no. 2 g g| &g _ Surface no.8 052 o 489 059 a 103
[ Surface no.g 268 o A8 364 a 40
- Surface no. 10 106 o [-1-":] 115 o 564
e e, Surface no. 11 o051 o 414 0.54 o 11
caculation sprface no. 2 1 1, Comparison of the two methods, based on exactly the same calculation conditions
5 1 5 1 s 15 2 When the illuminance lower than 0.01, it is recorded as 0.

Figure 4 23: Schamatic of simulated calculated surface locations Tabla 4.02: Comparison of data results between the two methods



Connection areas with the park and Kolodvorska ulica
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Promote the use of adaptive control system

Figure: Adaptive intelligent lighting, © esave ag




Other city management systems
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Figurs 405 Locations of 14 zones

loT Security and Connected LED Lighting Networks
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Zone no. 1 Zone no. 2 ZONe ne. 3 zZone no. 4 Zone ne. 5 zone no. & zone no. 7 zone no 8 Zone no. g Zone no. 10 zone no. 11 Zone no. 12 Zone nou13 Zoneno. 14
Station sign Straet billboard  Historic sculp-  Clock: tower Main fagade Pedestrian path  Cycle way Vehicle wayCq  Publicwaiting  Active streat Parking lots Underpass Open Platform Open bulic
ture lighting (Pg) area frontage light- Park
ing

Figure 4 4o Systern topology diagram



PTE0O

no trafhc. sensor light fixtures are on with dynamic motion dimming of
lights standby neibouring lighting fixtures

.
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Figure 4.47: Section in the front of the main facade




4.2.3. PROMOTE THE USE OF ADAPTIVE CONTROL SYSTEM.

DEmming by the time of using
Zome Description
after sunset-22-00 22:00-23 00 23:00-0:30 0-30-5:30 5:30- before sunrise
zone no. 1 Station n'sl! 100% B0% 405 0% o
zone no. 2 street hillboard 100% 0% apfe oat o
2one no. 3 Historic sculpture 100% BD5E Aanfe o o
zone na. 4 Clocher 100% B0 Ll 0% o
2o0ne no. 3 maiin faade lighting 100 (13 aft ot a
20ne no. 6 pesestrinn path 100 BD5E A0 o o
zone na. 7 cycle wy 100% B0 408 oft o
zo0nE na. B vehicle way {c4) 100% 50 Aok off []
20neno. 5 pubiic waiting area 100% B0% a0 o o
an
st treet frontage
zame ne. 10 i 100% 100 408 oot L]
lighting
zone ne. 11 Perking lots 100% 0% 408 +.|:ns|:|'TI| an L]
12 Undi 100% 0% A0% ik
anene nelerpess ing an +sensoring on
zone no. 13 Open Platfom 100% 0% A0% 0% a
zone no. 14 ‘Open bulic Park 100% 0% apfe a0k o
Table 403 Plan of adaptive control systems are used within one day
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530- before sunrise

Schoalchildren and office workers
leave home, the first group of mar-
ket stall workers and passers-by
who travvel long distances.

Figure 4 50 Adapiive control systems are used within one day
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Mightfall Mid night Aafter 030~
after sunset 23.00-0:30
Passers-by go home after work, a People mowve through the streets in- Most people are sleeping, there are
relaxing time for a family walk. good spirits, mesting, walking and  very few people cleaning the street,

playing. Linghting should be soft
and inspiring.

or traveling long distances cn the
road, or at night or looking for the
next bar.



= After sunset
around 5:30- before sunrise
System power utilization: 100%

The sensor adjusts the dimming
time of the fixture according to the
amount of natural light.

lighting spatial dstnbution in 30 wiew with lights on 100 %

= Late evening around 2300-0.30
System power utilization: 50%

lighting spatial distibution in 30wiew with lights dimmed to 80

Middle night arcund 0:30-05.30 —— =
+  System power utilization: 5-7% Colour diagram with BghEs demimed 1o 155 than 40 &, 304

Figura 4 51° Adaptive lighting scene simulation effect. a view from south-sast side of the district



4.4.2. LIGHTING FESTIVAL THE NOCTURNAL TOURIST ROUTE FROM THE STATION TO THE CENTER DISTRICT
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Figure 474 LILBLIAMNA LIGHTING GUERRILLA 2020, map of the projects Figure 4 75 The potential LJUBLMMNA LIGHTING GUERRILLA 2022, map of the projects. Figura 4 78: The central tramsport district project, interactive diagram of lighfing system
The LIUBLIAMA LIGHTING GUERRILLA 2020 tour is centerad in the The potential LIUBLJANA LIGHTING GUERRILLA 2022 route is centered
center and extends to the block across the transit district in the center, extends to the central transport district and Slovenska

cesta.
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provide minimal lighting

Figure 5.08: Scheme for proposed lighting plan, step one



TRAIN STATION

station sign: Eave 20 cd/m?

clock tower: Lave 5 cd/m?
facade: Lave 1cd/m?




Conclusion

There are many possibilities for lighting as a tool and material for night-time
public spaces, lighting use enhance the night-time public environment with a
small number of inputs, promote safety, consistent directions, beauty and
diverse lifestyles, and contribute to sustainable development.

This presentation is a part of the master's thesis DEVELOPMENT OF ADAPTIVE PLAN FOR OUTDOOR LIGHTING IN
THE CENTRAL TRANSPORT DISTRICT OF LJUBLJANA

mentor: izr. prof. dr. Alenka FIKFAK, co-mentor: Prof. dr. Grega BIZJAK
done at the Faculty of architecture, University of Ljubljana September 2020.
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