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Funkcionalnost -
Functionality

Opticno vodenje - Visual
guide

Kdo bo dovolj Who is going to

pogumen, da bo _ be brave enough
pripravil EU Funkcionalnost — & formulate an

Functionality
standard za vamostioi e EU standard for

osvetlitev - |§htin§ of zebra
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Modrikasta Funkcionalnost Blue Rich Light:
svetloba: Za katero - Functionality Which age
starostno skupino Vamostaele group we are

L. uporabnike-Safety for i .
osvetljujemo? eaciily lighting for?

Visual dose
((l 0}

25yr. 65 yr.

GLS 100 92,9

LED 2700K, Ra 80 100

LED 4000K, Ra 65 100

CFL 2700K, Ra 80 100

Primerjava faktorja The transmission factor of a 65 year
presevnosti za 65 in 25 let old man compared to 25 year old
starega opazovalca (WvB) (WvB)

Tl: Za katero TI: Which age
starostno skupingc Funkcionalnost — group we are
osvetljujemo? Functionality lighting for?

Blescanje - Disability glare
L, ekvivalentna zastirajoca L, equivalent veiling
svetlost (nova) luminance (new!)

L,, povprecna svetlost vozisca L,, average road surface
(nova instalacija) ) . luminance (as new!)

E, osvetljenost na ravnini oCesa, ki 0.3 E, illuminance at the plane of
jo povzroca k-ta svetilka (novo) the eye made by luminaire 'k’
(as new)

8, kot med smerjo pogledain ) Tk 8, The angle between the line

smerjo proti srediscu svetilke od 2 TaY of sight and the direction of

opazovalca k k the centre of the luminaire
from the observer

¢ Konstanta, ki je odvisnaod ’ ¢ Constant depending on
starosti opazovalca (c=10 za €= E?Sﬁ' I+ ) the age of observer (c=10 at

starost 23 let) 4 the age of 23)

M




Meta analiza je
potrdila, da je teh
5 studij pokazalo,
daizboljsana
razsvetljava
Zmanjsa
kriminaliteto za 30
% (VB)

Funkcionalnost —
Functionality

Varovanje - Security

A meta-analysis
found that

these five studies
showed that
improved
lighting reduced
crime by 30 per
cent. (UK)

Home Office Research Study 251, David P. Farrington and Brandon C. Welsh: Effects of improved street

M lighting on crime: a systematic review, August 2002
Z

Ali je dobra cestna
rszsvetljava luxus?

V letu 2009 je
socialni strosek
zaradi kriminala
znasal 3 BhEUR
(209) (HU), kar je
3% BDP

Funkcionalnost —
Functionality

Varovanje - Security

Is a good street
lighting a
luxury?

In 200g, the
society cost of
crime paid by the
state was 3

BnEUR (20%) (HU).
3% of the GDP!!

KerezsiKlara, K6 Jozsef, Antall Szilvia: A bin6zés tarsadalmi koltségei, Kutatasi 6sszefoglalo,
MKriminolo’giaiTanulményok 48. kotet, 2011 (Szerk.: Virag Gyorgy) OKRI, Budapest
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Funkcionalnost
— Functionality

Kontrast - Contrast
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Funkcionalnost —
Functionality

3D videz - Modelling

i

Postojnska jama - Postojna cave



g chréderr

Funkcionalnost -
Functionality

Opticno vodenje - Visual guide
Varnost - Safety
Varovanje- Security
Bles$canje- Disability glare
Kontrast - Contrast

3D ucinek - Modelling

lzgled - Ex
Lepota - B

Harmonija -

Ustvarjanje ikone

Atraktivnost -

Selektivnost -
Veselje —

Dnevni izgled -
appeart

7.11.2012



7.11.2012

Ljubljana

- | [——
P Ll ——
e Wte g,

LBE = I

TT1 T

‘;_:iu : " " ﬁ":-'

-
.

Budapest




7.11.2012

Izgled
Express

Atraktivn
Attractit

Parizs

Izgled
Express

Selekt
Sel

Budapest
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Izgl
Expre

Veselje— D
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Razsvetljava stavb, AN The lighting o f

javna razsvetljava,

dekorativna
razsvetljava in
osvetijene
oglasevalske

buildings, the public
lighting, decorative
lighting and
illuminated
advertisements must

povrsine morajo biti be made and

izvedene tako, da ne positioned on a way

povzrocajo

d) svetlobnega

that they do not cause

d) light pollution.

onesnazenja

Az orszagos telepilésrendezési és épitési kdvetelményekrél szl 253/1997. (XII. 20.) Korm. rendelet (OTEK)

Mzon.jdlius 30-an megjelent médositasa , Budapest

Vecina (90-95%) ' The majority (90-95%)
svetlobe, ki fe pri dobrof S\ of upward lighting from
nactovani inStalaciji well designed street

usmerjena navzgor, jé lighting is originated
svetloba, ki se odbife from the reflected light
od cestitca in okolice. of the road and

surrovndings.
Asphalt road, Grass surround ‘ ‘
- O Dirset
Asphalt read, Grey surround
[ Road
Concrete road, Grass surround)
0 Surround
Conerete road, Grey surrpund = : |
M 10000 20000 30000 40000 50000 60000
Direct/ Reflected/TUF (lumensikm)
Direktno Qdbito

Figure 1: Comparison of average total upward flux for grey and grass surround with asphalt and
concrete roadway

Slika 1: Primerjave skupnega svetlobnega toka v zgornjo poloblo za sivo in zeleno okolico in

asfaltno oz. betonsko cestisce
Péter Schwarcz: Summary of financial and environmental impact of road lighting with flat protector

Mluminaires, Balkan Light 2008, Ljubljana, Slovenia
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Razsvetljava stavb,

javna razsvetljava,
dekorativna
razsvetljava in
osvetijene
oglasevalske

povrsine morajo biti
izvedene tako, da ne

povzrocajo

d) svetiobnega
onesnazenja

\

The lighting o f

buildings, the public

lighting, decorative
lighting and
illuminated

advertisements must

be made and

positioned on a way
that they do not cause

d) light pollution.

Az orszagos telepilésrendezési és épitési kdvetelményekrél szl 253/1997. (XII. 20.) Korm. rendelet (OTEK)

Mzon.jdlius 30-an megjelent médositasa , Budapest

»Kvota svetlobnega
onesnazenje” v
odvisnosti od
lokacije.

V blizini observatorijey
omejeva (vendar ne
Nic).

V mestnih srediscih
nekeliko vec.

CIE (CEN) naj bi izdelal
metodologijo izracuna.

M

,Quota for the
artificial sky-glow"
by area or
applications.

Near observation sites
limited (but not zero).
In city centres a little
bit more.

CIE (CEN) should work
on calculation method.

Schwarcz Péter

7.11.2012
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Prvic, o kaksnih
strskih govorimo?

= Strosek svetilke,
skupaj s
predstikalno
napravo

Svetlobni vir —
strosek
vzdrzevanja-
skupinska
zamenjava
svetlobnih virov

Strosek energije,
upostevaje vsak
prihranek zaradi
znizanja
svetlobnega toka
(dimanje)

Kateri stroski NISO
upostevani?
Skupni stroski za.

Namestitev kandelabra
in svetilke

Cis¢enje svetilke in
vzdrzenaje ohisja
svetilke

Vzdrzevanje predstikalne
naprave - zivljenjska
doba in zanesljivost
Elektricni preizkus

Popravilo/zamenjava
kandelabra

M

= Firstly, what are
the costs
involved?

= Luminaire cost,
including relevant
control gear
Light source
maintenance cost —
group lamp
changes
Energy cost,
accounting for any
savings through
dimming

What costs have NOT
been considered?
Those common to all:

Column and luminaire
installation

Luminaire cleaning &
luminaire body
maintenance

Control gear
maintenance cost — gear
life & reliability
Electrical testing
Column
repair/replacement

7.11.2012
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Vv

Kako naj primerjamg How do we expect
stroske? o the costs to

4 scenariji, 60W CPO-THE compare?
(COSMO) kot osnova:

CPO-T HID, stalna 100%
moc (osnova)

Four scenarios, based
on 60W CPO-T as

CPO-T HID, zmanjgevanje the baseline:

svetlobnega toka v . . 1. CPO-THID, 100%
no¢nem ¢asu na 65% @ ' power (baseline)

LED, svetilka je . CPO-T HID, part-
nadomestilo CPO-T night dim to 65%
svetilkis 100% mocjo power

LED, zmanjsevanje . LED, lightis
svetlobnega toka v equivalent to CPO-T
no¢nem casu na 50% at 100% power

. LED, part-night dim
to 50% power

M

1. ponudnik: Competitora:

Sijalka 21. stoletja: High Intensity

COSMO Discharge lighting of

the 2ath century:

Preverjena tehnologija- ) COSMO

Sealsafe

Bela svetloba dovolju

nizje svetlobnotehnic

razrede - CPO sijalka
Elektronska

predstikalna naprava

visoko u€inkovita

Nizka cena

Zadnje posodobitve:

45W moznost ] |
zatemitve na 65 % —4 = Latest improvements:

moci (32W) 3 = 45W dimmable down
= 6 letZivljenjske dobe | 7 to 65% power (32W)

M - o = 6 year lamp life

= Proven technology -
Sealsafe

= White light allows
lower lighting levels -
CPO lamp

= Electronic control
gear — high efficiency
= Low cost

14
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33116
Skupen
250 (19% -
i it strosek/km
e za najbolj
% 20616 52%) 16680 (5% CPO
S 1o
(COSMO)
80 - - mOin ost Tch?I km
0 Best CPO fived Best CPO dimmed !
maintenance use rimﬂ t best CPO
* Constant Dimmed 50'”!:_'_9_'1.33“‘5
mn —_
20400
£
L Bt -
we— Brake-even point (g yrs)
;e I3+ s & 1 & 9 o % o u B # v 5 ow o w »
chréders “tcoims Yo
34000 33116
o 078
21200 FE
20400
g
2 Uporaba  ypm > 16680 (54% G
4
S 13600
800
Namestitev 6250 (13% < BREH  Installation
! Best (PO fived Best CPO dimmed '
g maintenance  use installation
kchréder
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= 2. ponudnik: zadnja Competitior2: Latest
LED tehnologija LED lighting
= Bela svetloba dovoljuje «  White light allows
nizje svetlobnotehnicne lower lighting levels

razrede High power LEDs (2
Mocnostne LED (1 watt) watt)

thiéno ucinkovit Optically efficient
sistem Long life
Dolga Zivljenjska doba .
Dimmable down to
Moznost skoraj N zero with good
linearnega s linearity
zmanjSevanja svet. toka K ; Latest
Zadnje posodobitve: improvements:
= Visoko ucinkovite LED Highly efficient LEDs
= 24 LEDs=30W ~ Low power
ekvivalentno 45W CPO consumption
24 LEDs =30W ~
equivalent to 45W
CPO

M

18000 m
18
24000

2 151458 0556 (%)

16000

TIECT

2 12000

o

8000 ——
12500 (46%) 1T

4000

BESTLED fixed Best LED dimmed

maintenance  use tatmn t

15000

Constant Dimmed
240
16800
7
3
L 1m0 t
sl Brake-even point (7 yrs)

0 T T T T T T
it . 1 i 4 5 b 1 i 9 1 i1 1 1 it 15 16 Y 1 1 0

Year

Fchréder-d Best LED dimmed
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28000 17014
2618
24000
20000 14514 (549% 10556 474
= 16000 r . 0
oraba se
z P >
o
5 1000
¥
g00g
140625
12500 (46% T
#Nlamestitev < Installation
! BESTLED fixed Best LED dimmed '

lschréder maintenance  use installation

35000 4187
205
30000 9375 (7% 28569
9375 (29%) 15748
25000
o oo 0LEB 3% GG 5K
B
o
¥ 15t 18562 (34%) 15018 (47%]
J
10000
B R 5%
5000
e T2
! Best CPO fied Best CPO dimmed ' Best LED constant Best LED dimmed '
maintenance  use aton
35000
CPO CPO LED LED
o Constant Dimmed Constant ~ Dimmed ..
2 e
z ————
T ——
i —
§ —
L Brake-even (12 yrs)
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Povzetek

+ Edina postena

primerjava je med 2
novima instalacijama

Edina postena
primerjava je med
instalacijami s
podobnimi

svetlobnotehni¢nimi

lastnostmi in
skladnostjo s
standardi

+ Skupen strosek
lastniStva je edino
merodajno merilo

M

Vpliv (primer)

e mecdia and
e

Po skromni oceni boi

lokalne ekonomskii/ i

blagajno dadanih 97
MIO dolarjev.”

M

la

http://thebaylights.org/

Summary

« The only fair
comparison is
between 2 new
installations

« The only fair
comparison is
between solutions
with similar lighting
performance and
meeting standards

« TCO (Total cost of
ownership) is the

only reliable measure
method

Impact
(example)

estimates, $97 million
dollars will be added
to the local economy.”

7.11.2012
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Ali je lahko
instalacija
razsvetljave
upravljana na
haolsticen nacin
na nivoju
projketiranja?
Ne.

Izgled-
Lepota- Beauty
Harminija - Harmi
Ustvarjanje ikone
Atraktivnost - Atti
Selektivnost - Sele
Veselje - Delight
Dnevni izgled - D

Zakljucek:
Svetlobni

mesterplan za
vsako urbano

ocbmocje ali
mikro regijo!

Dnevni izgled - D

Funkcionalnost -
Functionality
Opticno vodenje - Visual guide
Varnost - Safety
Varovanje - Security
Blescanje - Disability glare
Kontrast - Contrast
3D ucinek - Modelling

Funkcionalnost -
Functionality
Opticno vodenje - Visual guide
Varnost - Safety
Varovanje - Security
Blescanje - Disability glare
Kontrast - Contrast

Can a lighting
installations
managed in
holistic way on
project level?
No

Conclusion:
Lighting
masterplan for
each urban
area or micro
region!

7.11.2012
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Contact:
Darija DJORDIIC,
d.djordjic@schreder.com

Izgled- E
Lepota
Harminija
Ustvarjanje ikol
Atraktivnosi
Selektivnos:
Veselje

Dnevni izgled - D

Funkcionalnost -
Functionality
Opticno vodenje - Visual guide
Varnost - Safety
Varovanje - Security
Blescanje - Disability glare
Kontrast - Contrast
3D ucinek - Modelling

7.11.2012

Thank you

Contact:
Péter Schwarcz,
schwarcz.p@schreder.hu
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