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TRILUX
100 yili agkin suredir aydinlatma
sektorune yon veren oncu bir firmadir...
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HAKKIMIZDA

1912

Almanya, Arnsberg ...‘.m‘..};-'-m-'“'”

Limited sirket (aile sirketi) :1:::!:\:4!'»!]:\:“':\":::::

~1.500 (Almanya), ~5.500 (Diinya ¢capinda) :‘:']::::;‘,‘:':ﬂ::‘::::: :

Armatur grubu ve elektronik grubu

gaEnd

Armatur grubu Avrupa pazar lideri, elektronik grubu Av.ru*pq‘:ﬂ
34 ortaklik ve 12 bagl sirket e
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s Y

~ 650 milyon Euro
45% (son bes yil)

satig sonrasi hizmet, urun tedariki, online satisg, aydinlatma tasarimi...
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HAKKIMIZDA

TRILUX GRUP SIRKETLERI « Aydinlatmaya iliskin tim konularda kiiresel partnerler »

ARMATUR

® oktalite
Y C“

® zalux..

ELEKTRONIK
Ve
0_,&( watt24
*bag,

*iICT
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HAKKIMIZDA

TRILUX
PROFESYONEL AYDINLATMA COZUMLERI ILE
« farkli uygulama alanlarina 6zel teknik ve mimari i¢-dis aydinlatma ¢éztmleri sunar »

OFISLER ENDUSTRI SAGLIK

ALISVERIS - SHOWROOM
y
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AMAC

AYDINLATMA

lektrik tiketimi + Bakim ve isletme,
BEetim verimliligi,

liSma verimliligi, is
guvenligi

AYDINLATMA

Yeni aydinlatma teknolojileri
— LED, yatirim geri
donusumu, enerji verimliligi

TIRILLIX

SIMPLIFY YOUR LIGHT.
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ENERJi VERIMLILIGi & LED AYDINLATMA

LED now

LED in the future

High pressure sodium vapour lamp
Metal halide lamp

Fluorescent lamp

High-pressure mercury vapour lamp
Low-voltage halogen lamp

Incandescent lamp

“Butunsel aydinlatma sistem ¢ozumu gerekliliktir”
“Her LED bir aydinlatma ¢oézuimu degildir”

0 20 40 60 80
Luminous efficiency (lLumens/watt)

100

120

140

160

180

LED

L I . OLED

Halide- metal-discharge lamp
Fluorescent light

Compact Fluorescent light

Quicksilver discharge lamp

Halogen-Incandescent lamp
Incandescent lamp

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040

TIREEILLEX
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ENERJi VERIMLILIGi & LED AYDINLATMA

Around 50,000 hours service life means that relamping is no longer necessary.

LED
Fluorescent lamp
Compact fluorescent lamp

Low-voltage halogen lamp

Service life (h) 20,000 30,000 40,000 50,000
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ENERJi VERIMLILIGi & LED AYDINLATMA

VERIMLILIK GELISIMi

T8 KVG Armatiir Armatiir 8 Omiir
Balast . . Ampiil Ampiil Armatiir Sistem W .. Kargsilastir
verimi Verimi (saat)
ma
T8 KVG
LED TUBE 2x58W 9 0,7 5000 2 7000 125 56 10.000
2x23W 9 0,7 2900 2 4060 55 73,82 -24,14% 30.000
2x49W 4 0,98 4300 8600 8428 106 79,51 -29,57%  18.000
TRILUX E-Line
LED Armatur

E-Line LED 1 8000 68 117,65 -52,40%  70.000

TIREEILLEX

SIMPLIFY YOUR LIGHT
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ENERJi VERIMLILIGi & LED AYDINLATMA

VERIMLILIK GELISIMi

Ual'd ]

T8 KVG l

T8 KVG
LED TUBE

Trilux T5
ECG

TRILUX Liventy
LED Armatur

. . T8 —
Balast Arm?tt..w Ampil Ampil Armatiir Sistem W Arm?tt{r Kargilastir Omdr
mi Verimi ma (saat)

4x18W 9 0,65 5200 4 3380 81 41,73 10.000

4x10W 9 0,65 4000 4 2600 49 53,06 -21,35% 30.000

4x14W 4 0,85 4800 4 4080 56 72,86 -42,73%  18.000

Liventy
LED 1 3900 40 97,5 -57,20%  75.000

N OWIREELLEX
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LED AYDINLATMA COZUM
KRITERLERI
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LED AYDINLATMA ¢OZUM KRITERLERI

= Armatur toplam gug tuketimi P(W) - anma gucu
= Armatur 1gik akisit ®v (Im)
= Armatdr 1gik verimi nv (Im/W) (etkinlik faktora)
= Isik dagilimi, Kamasma
» Renk Kalitesi
» Benzer renk sicakhgi Tcp (K)
= Renksel geriverim endeksi (CRI) Ra
»= Renk toleransi
= QOrtam sicakligi
= Calisma émdur kriterleri
= Calisma omru (Lx)
= Isik akisi azalmasli hata degeri (By)
= Toplam &lim orani (Cz)
= Bakim igletme, tasarim, aydinlatma kontrolu
= Sertifikalar

Guide to
Reliable Planning
with LED Lighting

Terminology, Definitions and Measurement Methods:
Bases for Comparison

2
s 4

Lighting Division
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LED AYDINLATMA COZUM KRITERLERI

GUC TUKETIMI P(W)

04.06.2015 | 16 |S 1S E L | TRILUX Tiirkiye
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LED AYDINLATMA ¢OZUM KRITERLERI

= Isik akisl, 151k kaynagindan verilen ve tayfsal géz

hassasiyeti ile degerlendirilen 1styan gug (Im)
= Aksi belirtiimedigi surece Ta 25°C’de dlgum ile belirtilir '
= Konvansiyonel isik kaynakli armatirlerde ampul Im

degeri ile LOR degeri ¢garpilir. LED Urunlerde ise bu

durum farklidir. 52\W

= LED modiil Im degeri ile armatur 1sik akisi farkhdir

C TIRRILLLX

SIMPLIFY YOUR LIGHT.
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LED AYDINLATMA COZUM KRITERLERI

VERIMLILIK

52W
5700Im
110Im/W

04.06.2015 | 18 |S 1S E L | TRILUX Tiirkiye
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LED AYDINLATMA COZUM KRITERLERI

soo: MIRILLIX
PLIFY YOUR LIGHT



EVK'2015 VI.ENERJI VERIMLILIGI & KALITESI SEMPOZYUMU | TRILUX LED AYDINLATMA COZUM KRITERLERI

LED AYDINLATMA ¢OZUM KRITERLERI

o MIRILLEX
SIMPLIFY YOUR LIGHT
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LED AYDINLATMA COZUM KRITERLERI

Design: MiD Méller and Demmer

Technical features:

e Luminaire luminous flux: 1000 lm, 1800 lm, 2700 lm

¢ Connected load/efficiency: 11 W, 18 W, 29 W/90 to 100 tm/W

 Service life: 50,000 h L80/B10 at tq 25° C

¢ Colour rendering/temperature: 830, 840

* Electrical version: ET, ETDD

* Dimensions/recessing dimensions: & 140 x 100 mm deep,
140 x 140 x 100 mm deep

 Protection rating/impact resistance: IP20, IP54 and

Light distribution: direct, wide light distribution/UGR19, 22, 25

Versions of this range are prepared for biological lighting and are
marked with the affix “Active”.

TIRRILLIX

SIMPLIFY YOUR LIGHT
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LED AYDINLATMA ¢OZUM KRITERLERI

Specifically for directed lighting tasks (sectional)

OFFICE
MRX (Micro-Reflector-Technology) Micro-Reflector-Technology (MRX) specifi-
for VDU-compliant visual tasks with cally developed by TRILUX for LED luminaires
maximum efficiency is specially designed for direct distribution

optics. The single highly efficient reflector
chambers made of plastic ensure optimum
glare reduction, and with highly reflective
aluminium vaporising guarantee maximum
efficiency and energy savings (<1500 or 3000
cd/m? UGR19).

Product examples: Arimo Slim MRX and
Coriflex MRX

TIREEILLEX

SIMPLIFY YOUR LIGHT
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LED AYDINLATMA ¢OZUM KRITERLERI

Specifically for wide-area lighting (homogeneous)
OFFICE, HEALTH & CARE, SHOP & RETAIL

CDP prismatics (Conical-Deglaring-Prism) The innovative CDP (Conical-Deglaring-Prism)

for VDU-compliant, flexible lighting concepts optic is used for both direct and direct/indi-

with visible light rect distribution luminaire systems. The fine
prismatic structure ensures highly homo-
geneous distribution of light and uniformity
with optimum glare reduction (<3000 cd/m?;
UGR19). And when combined with LED maxi-
mum efficiency as well, and not only for office
applications.

Product example: Arimo Slim CDP

TIREEILLEX

SIMPLIFY YOUR LIGHT
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LED AYDINLATMA ¢OZUM KRITERLERI

BLGS (Binary Light Guide System) The innovative planar optic (Binary Light

for VDU-compliant, flexible lighting concepts Guide System, BLGS) specifically developed
with perceivable light and maximum visual for direct/indirect distribution LED luminaires
comfort intelligently combines very wide-angle direct

and indirect light components. The light is
laterally fed into a dual panel system and

a specific prism structure emits the light
almost three-dimensionally. This guarantees
maximum visual comfort on the one hand, and
makes the light perceivable in a new strength,
virtually free of shadows and glare. The con-
cept also offers new benefits for planning and
upgrading obsolete concepts. Because of the
extremely wide distribution, using low-sus-
pended luminaires is also possible with low
ceiling heights, and a high lighting quality is
ensured (<3000 cd/m?; UGR19).

Product example: Lateralo Plus

TIREEILLEX

SIMPLIFY YOUR LIGHT
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LED AYDINLATMA ¢OZUM KRITERLERI

LGS (Light Guide System) The innovative planar optic (Light Guide Sys-
for flexible lighting concepts with perceivable  tem, LGS) specifically developed for direct/in-
light and high visual comfort direct distribution LED luminaires intelligently

combines very wide-angle direct and indirect
light components. The light is laterally fed into
a single panel system and a specific prism
structure emits the light. This guarantees a
high level of visual comfort and almost shad-
ow-free light. The concept also offers new
benefits for planning and upgrading obsolete
concepts. Because of the extremely wide
distribution, using low-suspended luminaires
is also possible with low ceiling heights, and a
high lighting quality is ensured (UGR19).

Product example: Lateralo Line

TIREEILLEX

SIMPLIFY YOUR LIGHT
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LED AYDINLATMA ¢OZUM KRITERLERI

= Benzer renk sicakhgi Tcp (K)
= |sik kaynagi ile ayni spektruma sahip kara cismin sicakligidir - K (Kelvin)

10.000 —- Northern light (blue sky) Light colour groups of lamps:
TR = Light colour Most similar colour
8,000 — temperature T¢p
' Warm white below 3,300 K
7.000 — Cloudy sky Warm white 3,300 K to 5,300 K
Daylight white over 5,300 K
6.000 —

Light colour and most similar colour

5.000 — Midday light, direct sunlight temperature of lamps according to
Electronic flash light EN 12464-1

4.000 —

3.000 —

Standard light bulb
Early sunrise

2.000
:- Incandescent lamp light
1.000 Candlelight

S W RN LLX
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LED AYDINLATMA ¢OZUM KRITERLERI

= Renksel geriverim endeksi (CRI) Ra
= Isik kaynaklarinin aydinlattiklari cisimlerin renklerini ayirt ettirebilme yetenigi. (0-100), Gunigiginin 100
= EN 12464-1, galigma alanlarinda Ra>80

Fig. 4: Example of good colour rendering Fig. 5: Example of poor colour rendering

TIRILLIX

SIMPLIFY YOUR LIGHT




EVK'2015 VI.ENERJI VERIMLILIGI & KALITESI SEMPOZYUMU | TRILUX LED AYDINLATMA COZUM KRITERLERI

LED AYDINLATMA ¢OZUM KRITERLERI

Lamp Index R . e . .
1 numeral indicates 2" and 3" numerals indicate
colour rendering light colour

Quality of colour homogeneity in the ellipse to 100 1# digit R -range 2" and 3¢ numeral  Colour temperature
Fluorescent lamp, white de Luxe 85---100 4
Fluorescent lamp, white 70---84 9 90 - 100 27 2,700 K
LED, white 65--:97
Fluorescent lamp 50---90 8 80-89 30 HILS
Metal halide lamp 60---95 7 70-79 40 4,000 K
High pressure sodium vapour lamp, warm white 80---85
High pressure mercury vapour lamp 45 g ISt = Sl
High pressure sodium vapour lamp, standard 18---30 - S50 @ 6,000 K
High pressure sodium vapour lamp, colour- improving 60

4 40-49 65 6,500 K

we IR T LLEX
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LED AYDINLATMA ¢OZUM KRITERLERI

» Renk toleransi
» MacAdam ellipses, CIE Chromaticity Diagram, Color Binning
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LED AYDINLATMA ¢OZUM KRITERLERI

= Renk toleransi

Fig. 6: MacAdam ellipses in the
CIE chromaticity diagram

Size of 1SDCM/ 2-3SDCM / >4 SDCM /
MacAdam ellipse MacAdam step MacAdam step MacAdam step
Quality of colour homogeneity No visible colour Hardly any visible Visible

in the ellipse deviation colour deviation colour deviation

we IR T LLEX

SIMPLIFY YOUR LIGHT
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LED AYDINLATMA ¢OZUM KRITERLERI

4000K 4000K 4000K
3000K 3000K 3000K
Ra > 80 Ra> 70 Ra > 90
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LED AYDINLATMA ¢OZUM KRITERLERI

ORTAM SICAKLIGI

=  Armatir performansini ve émrunu etkileyen énemli
kriter

= Tj- jonksiyon (birlesim) sicakligi — bir led ¢ipinde p-n
yari iletkenlerinin birlesim bolgesinin sicakligi

= Ta=25 °C olarak standart kabul edilerek belirtiimez

= Tq - temperature quality — dmur ve fotometri gibi

onemli kriterlerin degismedigi maximum ortam sicakligi

Luminous flux (%)

200

180

160

140

80

60

40

20

-20

10

20 40

Luminous efficiency (%)

60

80

SIMPLIFY YOUR LIGHT.
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LED AYDINLATMA ¢OZUM KRITERLERI

ORTAM SICAKLIGI

T,=123°C T, = 64°C

Absolutwerte

1000 2000 3000 4000 5000 om0

nnnnnnnnnn
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LED AYDINLATMA ¢OZUM KRITERLERI

ORTAM SICAKLIGI

122 Im/W 110 Im/W 115 Im/W

4000 K 4000 K 4000 K

Ra > 80 Ra > 80 Ra > 70

L80 B10 50.000h (ta) 35 °C L80 B10 100.000h (ta) 25 °C L80 B10 100.000h

L80 B10 50.000h (ta) 45 °C
(ta) -30 °C - +45 °C

SR wReILuXx
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LED AYDINLATMA ¢OZUM KRITERLERI

OMUR - PERFORMANS KRITERLERI

» | x - Rated Life - Calisma émru
» By - Gradual Failure Fraction — Hata orani

= Cz - Abrupt Failure - Toplam 6lim orani ..
LED luminaires

= | x degeri ile birlikte caligma saati belirtiimelidir
= Bu nedenle ortam sicakligi belirtiimelidir.
= B degeri belirtiimemis ise B50 olarak kabul edilir.

Light Abrupt

degradation failure
(LB) (L,C)

IR LLEX

SIMPLIFY YOUR LIGHT.
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LED AYDINLATMA ¢OZUM KRITERLERI

Lx, By (6rn. L80 B10)

@/ %
100
100
; 90
290 7] ;
3 P | 1Ly, 50.000h I
580 [ ;.... .:...,. .......... .!...... 80
2 L s R e o
=70
¢
RN R RN R RS EE R RS nrnEnnrn ek n e P F R R AN EE RN EEER AR 9
50~ E 50
% . : . . . : :
10000 20000 30000 40000 50000  JRI000] 70000 80000 90000 g ! i ' f f ’ i i
[ 0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000
Op-erating time in hours t! h Operating duration in hours

L80 B10 50.000saat — 50.000 saat sonra armatiir i1sik akisi %20 azalacak; hala
calisan armaturlerin %10 ise %20 den daha fazla bir kayip yagsayacaktir.

W W RN LLX
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LED AYDINLATMA ¢OZUM KRITERLERI

Lx, By (6rn. L80 B10)

19800 Im
162 W
122 Im/W >
4000 K . .
Ra > 80 L80, B50 L70, B50
L80 B10 50.000h
(ta) 35 °C

? ?

= Lgo, Bey, 67.000 h = Ly, By, 100.000 h
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LED AYDINLATMA ¢OZUM KRITERLERI

Lx, Cz (6rn. L80 CO0)

new gradualL, B, abruptL,C,

o 00000

[ ] 00000

o 00000

LED luminaire Types of luminous flux degradation Total failure of
100 % of LED luminaire

LED luminaire

Possible conditions or error situations for an LED luminaire
(new state, degradation and total failure; source: TRILUX Akademie)

L80 B10 C3 50.000saat — 50.000 saat sonra armatur 11k akisi1 %20 azalacak; hala ¢aligan
armaturlerin %10 ise %20 den daha fazla bir kayip yasayacak; %3 i tamamen sonecektir.

1338
e T IRE B IL LB X
IMPL Y

OUR LIGHT
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LED AYDINLATMA ¢OZUM KRITERLERI

LED ARMATUR, PLANLAMA, BAKIM FAKTORU

= MF- Enerji verimli aydinlatma sistemlerini planlarken
en 6nemli etken
= Calisma émru suresince azalan aydinlik dizeyi nedeni

ile MF 6n plana ¢ikar BAKIM FAKTORU = (LLMF x LSF) x LMF x RSMF
Ampul-MF Armatir-MF Oda Ylzeyi-MF
(LLMF x LSF) LMF RSMF

e

TABILNBAL
HEBUH)

.......

TIRILLIX

SIMPLIFY YOUR LIGHT.
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LED AYDINLATMA ¢OZUM KRITERLERI

Bemessungs- Betriebsdauer in 1000 h
lebensdauer

Kennwerte Lx By 1 | s Jw [ s ] 20] 25 30 35 ] 40 ] a5 [s0o]ss] 60 e6s [ 70] 75 80 [ 85 [ 9 ] 95100
> 180 50.000 h|| Lemr [| 1,00 | 0,99 [ 0,97 [ 0,96 [ 0,94 [ 0,93 [ 0,91 0,90] 0,88 [ 0,87 | 0,85 | 0,84 [ 0,82 [ 0,81 | 0,79 [ 0,78 [ 0,76 [ 0,75 [ 0,73 [ 0,72 [ 0,70
(7)) B10 LSF 1 1 1 1 1 1 1 1 1 1 1 1 | 099]099]099]099]099] 090,99 0,99] 0,99
(@) L80 100.000 h|| temre || 1,00 [ 0,99 [ 0,99 [ 0,908 [ 0,97 [ 0,96 [ 0,96 | 0,95 0,94 [ 0,93 [ 0,93 0,92 0,91 0,90 0,90] 0,80 | 0,88 ] 0,87 [ 0,87 [ 0,26 | 0,85
a' B10 LSF 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
< L80 50.000 h|| Lemr || 1,00 | 0,98 [ 0,96 [ 0,94 [ 0,92 [ 0,90 [ 0,88 | 0,86 | 0,84 [ 0,82 | 0,80 [ 0,78 [ 0,76 [ 0,74 | 0,72 [ 0,70 [ 0,68 [ 0,66 | 0,64 [ 0,62 | 0,60
[ B50 LSF 1 1 1 1 1 1 1 1 1 | 099|099 099|099 099|099 0,99 | 0,99 0,99 | 0,99 | 0,98 0,98
= L80 100.000 h||Lumre [ 1,00 [ 0,99 [ 0,908 [ 0,97 [ 0,96 [ 0,95 0,94 0,93 0,92 091090 080 088] 087086 0,85]0,84]0,83]0,82]0,81] 0,80
4 B50 LSF 1 1 1 1 1 1 1 1 1 1 1 1 1 [099]099]0099]099]099]099]0,99] 0,9
{®) L70 50.000 h|| Lemr || 0,99 [ 0,97 [ 0,95 [ 0,92 [ 0,90 [ 0,87 [ 0,83 | 0,82 0,79 [ 0,77 | 0,7a [ 0,71 [ 0,69 | 0,66 | 0,64 | 0,61 | 0,58 [ 0,56 | 0,53 [ 0,51 [ 0,48
- B10 LSF 1 1 1 1 1 1 1 | 099|099 099 099|099 ]| 099|099 0,99 0,99 0,99 0,99 0,99 098] 0,98
X L70 100.000 h|| temr || 1,00 [ 0,99 [ 0,97 [ 0,96 | 0,95 [ 0,94 [ 0,92 [ 0,91 [ 0,90 [ 0,88 [ 0,87 [ 0,86 [ 0,84 | 0,83 [ 0,82 [ 0,81 [ 0,79 | 0,78 [ 0,77 [ 0,75 [ 0,74
E B10 LSF 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [099]099]099]099] 0,99

L70 50.000 h|| temr || 0,99 [ 0,97 [ 0,94 [ 0,91 [ 0,88 [ 0,85 [ 0,82 0,79 0,76 [ 0,72 0,70 | 0,67 [ 0,64 [ 0,61 | 0,58 [ 0,55 [ 0,52 [ 0,49 | 0,46 [ 0,43 | 0,40
= B50 LSF 1 1 1 1 1 1 1 | 0,99 099|099 099|099 ]| 099 ]| 0,99 0,99 0,99 0,99 0,98 0,98 0,98 0,98
—
e L70 100.000 h|| temre || 1,00 [ 0,99 [ 0,97 [ 0,96 | 0,94 [ 0,93 [ 0,91 [ 0,90 0,88 [ 0,87 [ 0,85 [ 0,84 [ 0,82 ] 0,81 [ 0,79 [ 0,78 [ 0,76 | 0,75 [ 0,73 [ 0,72 [ 0,70
< B50 LSF 1 1 1 1 1 1 1 1 1 1 1 [099]099]099]099]099]099] 0,9 0,99 0,99] 0,99
m L70 35.000 h|| temr || 0,99 [ 0,96 [ 0,91 [ 0,87 [ 0,83 [ 0,79 [ 0,74 | 0,70 | 0,66 [ 0,61 | 0,57 | 0,53 [ 0,49 [ 0,44 | 0,40 [ 0,36 [ 0,31 [ 0,27 [ 0,23 [ 0,19 [ 0,14

| B50 |(z. B. Retrofit) || LSF 1 1 1 | 099 098] 097 096| 09a| 09 |086]|082]|077]|072|067|062]057]|052]047]042]037]0,30

) L50 50.000 h|| ttmr ]| 0,99 [ 0,95 [ 0,90 [ 0,85 [ 0,80 [ 0,75 [ 0,70 0,65 0,60 [ 0,55 [ 0,50 | 0,45 [ 0,40 ] 0,35 0,30 [ 0,25 [ 0,20 [ 0,15 [ 0,10 | 0,05 | 0,00
w B50 |(z. B. Retrofit) || LSF 1 1 1 [099] 099|099 099 099 098] 098] 098] 098] 098]0,97[095]090]0s0]060]040]020]0,00
- L50 100.000 h||Lumr ]| 1,00 [ 0,98 0,95 [ 0,93 0,90 [ 0,88 [ 0,85 [ 0,83 [ 0,80 [ 0,78 [ 0,75 [ 0,73 0,70 0,68 [ 0,65 [ 0,63 [ 0,60 ] 0,58 [ 0,55 [ 0,53 [ 0,50

B50 LSF 1 1 1 1 1 1 1 | 099]099]099]099]099]098]|0,98]0,98] 098] 0098]0097]0097]0097]0097

L50 35.000 h|[tumr ] 0,99 [ 0,03 ] 0,86 [ 0,79 [ 0,71 [ 0,64 [ 0,57 0,50 ] 0,43 [ 0,36 | 0,29 | 0,21 [ 0,24 [ 0,07 | 0,00

B50 |(z. B. Retrofit) || LSF 1 1 1 [o099] 098] 097]0096]090]080]070]060]050]0,35]0,20]0,00

v TIRE N LLEX
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Bemessungs- Betriebsdauer in 1000 h
lebensdauer
1 [ s [ 10] 15 ] 20] 25 | 30| 35 | a0 [ 45 [ s0 [ 55 | 60 | 65 | 70 | 75 | 80 | 85 [ 90 [ 95 [ 100

uMr [[ 1,00 0,99 0,97 096 ] 0,94 0,93 091]0,90] 0,880,870 0,85 §o,8a [ 0,82]0,81[0,790,78] 0,76 [ 0,75 0,73 ] 0,72 ] 0,70

LSF 1 1 1 1 1 1 1 1 1 1 1 1 [099]099]099]0,99]099]099]0,99]0,99] 0,99
L80 100.000 h[| Lmr J| 1,00 [ 0,99 ] 0,99 0,98] 0,97 0,96 [ 0,96 [ 0,95] 0,94 0,93 0,93 0,92 0,91 090 0,90 0,89]0,88]0,87]0,87]0,86] 0,85
810 LSF 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
L8O 50.000 h|luumr [[ 1,00 [ 0,98 [ 0,96 [ 0,94 0,92 0,90 0,88 0,86 [ 0,84 [ 0,82 0,800 0,78 [ 0,76 [ 0,74 [ 0,72 [ 0,70 [ 0,68 [ 0,66 [ 0,64 [ 0,62 ] 0,60
B850 LSF 1 1 1 1 1 1 1 1 1 [ 0,990 0990099 0,99]0,99]099][0,99]0,99]099]0,99]0,98] 0,98
L8O 100.000 h|{ timF [[ 1,00 [ 0,99 [ 0,98 [ 0,97 [ 0,96 [ 0,95] 0,94 0,93 0,92 ] 0,91 0,90 0,89 ] 0,88 0,87 [ 0,86 [ 0,85 0,84 0,83] 0,82 0,81 0,80
B850 LSF 1 1 1 1 1 1 1 1 1 1 1 1 1 | 0,99]099[099] 099|099 099] 0,99 0,99
L70 50.000 h|{ tumF [ 0,99 [ 0,97 [ 0,95 [ 0,92 ] 0,90 0,87 0,84 ] 0,82 0,79 0,77 ] 0,74 0,71 [ 0,69 0,66 [ 0,64 [ 0,61 0,58 [ 0,56 [ 0,53 ] 0,51 0,48
B10 LSF 1 1 1 1 1 1 1 [099]0,99]099]099]0,99]099]099]0,99]099]0,99]0,99]0,99]0,98]0,98
L70 100.000 h|{ tmr || 1,00 [ 0,99 [ 0,97 [ 0,96 [ 0,95 [ 0,94 [ 0,92 [ 0,91 0,90 [ 0,88 ] 0,87 0,86 [ 0,84 [ 0,83 0,82] 0,81[0,79]0,78] 0,77 0,75 [ 0,74
B10 LSF 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 0,99]099[099] 0,99 0,99
L70 50.000 h|Muumr [ 0,99 0,97 [ 0,94 091 0,88 0,85] 0,82] 0,79 0,76 0,67 ] 0,64 ]061]058]0,55[052]049]0,46]0,43] 0,40
850 LSF 1 1 1 1 1 1 1 [0,99] 0,99 0,99 ] 0,99 [ 0,99 [ 0,99 ] 0,99 ] 0,99 0,98] 0,98 ]0,98] 0,98
L70 100.000 h|{ ttmF || 1,00 [ 0,99 [ 0,97 [ 0,96 [ 0,94 [ 0,93 ] 0,91 [ 0,90 ] 0,88 [ 0,87 0,85 ] 0,84 [ 0,82 [ 0,81 [ 0,79 0,78 [ 0,76 [ 0,75 ] 0,73 0,72 [ 0,70
B850 LSF 1 1 1 1 1 1 1 1 1 1 1 [099]099]099]099]099]099]0,99]099]0,99]0,99
L70 35.000 h|{ LumF [ 0,99 ] 0,96 [ 0,91 [ 0,87 ] 0,83 0,79] 0,74 0,70 [ 0,66 [ 0,61 [ 0,57 [ 0,53 [ 049 0,44 0,40 0,36 [ 0,31 [ 0,27 [ 0,23 0,19 ] 0,14
850 |(z.B. Retrofit) || LsF 1 1 1 [099]0,98]097]096]094] 09 [086[082]077]072]067]062]057][052]047]042]037]0,30
L50 50.000 h| tumr [ 0,99 ] 0,95 ] 0,90 [ 0,85] 0,80 ] 0,75 | 0,70 | 0,65 [ 0,60 | 0,55 0,50 0,45 0,40] 0,35 [ 0,30 | 0,25] 0,20 [ 0,15 | 0,20 ] 0,05 | 0,00
850 |(z.B.Retrofit) | LSF 1 1 1 [099]099]099]099]099]098]098 098 098] 0,98]097]095]0,90]0,80]0,60]040]0,20] 0,00
L50 100.000 h|| Limr || 1,00 | 0,98 | 0,95] 0,93] 0,90 0,88 | 0,85 [ 0,83 [ 0,80 [ 0,78 [ 0,75 ]| 0,73 ]| 0,70 | 0,68 | 0,65 | 0,63 | 0,60 [ 0,58 [ 0,55 | 0,53 | 0,50
B850 LSF 1 1 1 1 1 710,97 [ Co7

Lgo B 10— 50.000h (0.85 x 1.00) x 0.85 x 0.95 = 0.69 g

L50 35.000 h|{ Lumre [[ 0,99 ] 0,93 0,86 [ 0,79] 0,71 [ ¢
B50 |(z. B. Retrofit) LSF 1 1 1 |o99]o098]c L70 BSO_ 50.000h (070 X 099) X 0.85x 0.95 =0.56 | | |
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LED ARMATUR, PLANLAMA, BAKIM FAKTORU
DOGRU PLANLAMA - DOGRU KARSILASTIRMA

Mirona QL

Specific parameters: Specific parameters:
L80 LED mortality B10, L807

(ta) 25°C, 100,000h

50,000h service life with

(ta) of +45°C
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BAKIM - iISLETME

= LED geligim surecine uygun degistirilebilir LED Modul ve
Driver Ozelligi
» Kolay kurulum, bakim, isletme




The old system (T8 LLCG)
In old office buildings one can typically find

EVK’2015 VI.ENERJI VERIMLILIGI & KALITESI SEMPOZYUMU | TRILUX LED AYDINLATMA COZUM KRITE - classic fluorescent lighting systems with

LED AYDINLATMA ¢OZUM KRITERLERI

ballasts).

0.00 6.00 12.00 18.00 24.00

Electronic control gears (T5 ECG/LED)
- - Changing over to ECG (an electronic control
AYDIN LATMA KONTRO LU 42 °/ gear) has several benefits: such devices con-
Com (] T i .
pa,ed sume significantly less energy, and with multi-
to T8 lamp devices, differing lamp types can be used.

= DALI, DMX, 1'1OV DIM... 0.00 600 72.00 18.00 2400
= SenSbrIer — gun|§|g|, varlik... Presence detection sensors

Using a presence detection sensor allows for
significant levels of electricity to be saved.

» Enerji verimliligi ©Mpaye,
to,
Human Centric Lighting 6

0.00 6.00 12.00 18.00 24.00

Brightness sensors
-5 The brightness sensor measures the brightness
o 7 /0 of daylight for a specific area, and if this value
'"Dared deviates from the pre-set brightness level, the
toryg system dims light steplessly to suitable lighting
levels.

0.00 6.00 12.00 18.00 24.00

Presence detection and brightness sensors
The combination of presence detection and

87 / brightness sensor achieves a constant lighting
level at all times as long as this is required.

| | tO T This is the most convenient and efficient form of

lighting management.

0.00 6.00 18.00 24,

TIRILLIX
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AYDINLATMA KONTROLU
Office Old system New New system B
system A incl. lighting Old system LED
management (LM) with L
Luminaire Old louvre lum. Aurista M73 WR6  Aurista M73 WRé6
(T8,3 x 18 W, CCG) 3300-840 ET 01 3300-840 ETDD 01
Power consumption per lum. 75W 41T W 4L1W
Total number of luminaires 8 pieces 6 pieces 6 pieces
Total power consumption 300 W 246 W 246 W -82%
Savings with lighting - - 55 %
management (LM)
Energy consumption p. a. 1,650 kWh/a 677 kWh/a 305 kWh/a
Savings potential 59 % 82 %
Saved energy p. a. 973 kWh/a 1,345 kWh/a
Costs savings p. a. 195 €* 269 €*
1,650 305
CO, savings p. a. 0.58 t/a 0.81t/a kWh kWh

* based on 0.18 €/kWh

TIRILLIX
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TASARIM

= LED gelisimi ile minamal tasarimlar, ergonomik yapi,
farkl montaj sekilleri

iF 2 O [8
=¥ DESIGN PLUS Bkt

roduc
lesign

s

. Designpreis
award powered by: building DESIGNPREIS Deutschland
2009 2010

o . reddot  ~owimixr
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Standartlar
= Standardizasyon... @o ‘&_
= Trilux Akademi

» Zhaga, IEC..
= ZVEI

+ X
LED luminaire performance standards
(under preparation): + @ +
e |[EC 62722-1; Luminaire performance — x *
Part 1: General requirements X 03
 Luminaire performance — Part 2-1: Parti-
cular requirements for LED luminaires
LED module performance standards
(under preparation):
« [EC 62717; LED modules for general
lighting — Performance requirements

TIRILLIX
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UYGULAMA ORNEGiI

DURUM OZETi
» Sut Uretim tesisi

» T8 Fluoresant i1sik kaynakli aydinlatma armaturleri

» Analiz edilen lojistik alani 5.500m?

» Calisma zamani 7500 saat/yil

» Enerji tiketimi 380 MWh/yil (sadece analiz edilen alanlar)
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ONCEKI DURUM

41 e e 8 me
BN EE 4 ;%;; % t SEEEEs =
DEPO ALANI 1 EEIEERE B iy MR T
NGy EEEER: : e DEPO ALANI 3
177 adet A PEEEE B Rl S==a===—S=n
2x58W T8 E g:.;;.jz..jzj..f;g z § i ol % - . - 72 adet
Elektronik balastl fluoresant - GOHEE . o, § Bgal: o 5 &5 . 2X58W T8
isik kaynakli armatiir I:: BAlHHE T rEEEN [ — Elektronik balastllfluorgsant
146 MWh giig tiiketimi g I Itk kaynaklr armatur
e il | 81 MWh gi¢ tiiketimi
3 3608, !
" \-f_: ERAE ERAE ERAE |aRAE ERET CRGET
DEPO ALANI 2
136 adet
2x58W T8

Elektronik balastli fluoresant
IsIk kaynakli armatur
153 MWh gug tuketimi
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[15679m
@ [ 14150
©] [ 12678
58.13m /
T5313
@ [ 11007
Imm I
i I I I Il 798&
| 20695 AT 28525 237 635m
32,
Scale 1:783
/ 7349 Calculation Surface List
~ (:'G/-V—V 1240 /240 ' 2401 24p ! 24p' 240! 24:]} T2020 : .
)1 N |240 240 24.0 240 20’ u v W V V No.  Designation Type Grid = Epmin Epmax uo Emn !
— 24t 240! 1240 ' 240 240 240! 4 ] [ix] 5] Emax
- 240 U 2‘4_0 W 2‘:0 a 4 2402“14] MM 2?0 2:10 4 1 Lager1-500 Lux perpendicular 128 x 128 519 324 618 0625 0.524
bl Togglogntasp! 1 d2gpt 01 1B 107 2 Lager2-200 Lux perpendicular 128 x 64 226 116 417 0514 0279
683 3  Lager2 Teilbersich - dicular 128x64 276 173 426 0626 0405
I N N O I 200 Lux perpendicular * - -
' } } } , Do
0p0  87a 5814 9959 109.40m
Height of Room: 7.000 m, Maintenance factor: 0.80 Values in Lux, Scale 1:783 ON ERI 2
)
Surface p %] E,y [ Ernn 1] E max 1] uo Depo 1 ve Depo 2’de
Nutzebene ! 345 23 612 0.066 = a : a
Sodon 20 . o cs0 0088 Mahal 6zelliklerine uygun olarak elde edilen

Decke 70 6 19 167 0.200 aydinhk seviyeleri: 200Ix (2,33W/m?);
Walls (12) 50 133 18 75T ! SOOIX (3,79W/m2)
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\240’_\_/240_/_\_/_\_/—\_240 a92m
%40_\\ ?40"3) %40"(?40“_ n )}@

" , 000
0o 4675m
[ —— — e — [ —_ Values in Lux, Scale 1 :335
i T— 160 Tias Pasition of surface in room:
I - Marked point:
| } | , 0o (269.000 m, 122330 m, 0.850 m)
000 368 4383 4756m
Height of Room: 7.000 m, Mounting Height: 6.300 m, Maintenance factor: Values in Lux, Scale 1:341
0.80
Surface p (%] E,y [Ix] Epmin ] E e X1 ud Grid: 126 x 64 Points
Nutzebene I 404 5.76 761 0.014 B, MM Ermin [ Eomax X uo Erin ! Emax
Boden 20 269 8.04 644 0.030 28 13 428 0.626 0.408
Decke 70 45 27 62 0611
Walls (4) 50 56 3.18 164 !

ONERI 2
Depo 3'de
Mahal 6zelliklerine uygun olarak elde
edilen aydinlk seviyesi 404 (3,78W/m?)

TIRILLIX

SIMPLIFY YOUR LIGHT




EVK'2015 VI.ENERJI VERIMLILIGI & KALITESI SEMPOZYUMU | TRILUX LED AYDINLATMA COZUM KRITERLERI

LED AYDINLATMA ¢OZUM KRITERLERI

OZET DURUM

DEPO 1+ DEPO 2
DEGERLENDIRME KRITER BiRIM

MEVCUT

DURUM | $0ZUM 50000
YILLIK ELEKTRIK TUKETIMI KWH 299.025 143.595 gﬁg
YILLIK ELEKTRIK TASARRUFU KWH 0 155.430 200,000
YILLIK ELEKTRIK TASARRUF Euro - Eg%g
degeri 14.615 50,000
YILLIK CO2 Azaltiml KG o 44.077 )
TOPLAM YATIRIM DEGERI Euro ol 65.991
TOPLAM TASARRUF - TCO Euro o 28476
YATIRIM GERI DONUSUMU Yl 0 2,3

KULLANILMADIGI

Toplam Yatirim:
EURO

Toplam Kazang:
EURO
Yatirim Getiri Suresi:

MWh

Elektrik Tasarrufu:
202 MWh

old new
B MWh

Annual Electricity Consumption

S wRe L Xx
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DEPO 1+ DEPO 2

OZET DURUM

DEGERLENDIRME KRITER BIiRIM
'Durum | S0Z0M

YILLIK ELEKTRIK TUKETIMI KWH 299.025 130.838
YILLIK ELEKTRIK TASARRUFU KWH of 168.188
YILLIK ELEKTRIK TASARRUF Euro .

degeri 15.814
YILLIK CO2 Azaltiml KG of 47.695
TOPLAM YATIRIM DEGERI Euro of 71.995
TOPLAM TASARRUF - TCO Euro 0 29676
YATIRIM GERI DONUSUMU Yl 0 2,42

KULLANILDIGI

Toplam Yatirim:

EURO

Toplam Kazang:
EURO
Yatirnm Getiri Suresi:

400,000 -
350,000
300,000
250,000
200,000
150,000
100,000
50,000

MWh

N
Elektrik Tasarrufu:
- 225 MW

old | new

Annual Electricity Consumption

‘ B MWh

S wRe L Xx
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NEXTREMA MIRONA ELINELED

PRQIE
KULLANILAN
URUNLER
Hanj LED Yiksek Tavan  Kanal sistem
Amatlr LED Armatir LED armatir
Glig Tuketimi 60w 100w 68W
Isik Akisi 6200im 11000im 8000Im
Verimlilik 103ImW 110ImyW 118Im/W
Itk Dagilimi Simetrik-Ota  Smetrik-Dar ~ Simetrik-Dar
Isik Renk Sicaklig 4000K 4000K 4000K
Ra Ra> 80 Ra> 80 Ra> 80
Omir 50.000saat 50.000saat 50.000saat
Lx L80 L80 L80
By B10 B10 B10

ORNEK UYGULAMA PROJESINDE
KULLANILAN URUNLER

TIRILLIX
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Product information Cflex H1-E A 4000-830 ETDD 01

TOC: 6149351

Luminaire type
LED rapid mounting luminaire, Version as single
LED luminaire or continuous line starting module.

Applications
Offices, Education, Warehouses, Manufacturing
halls, Corridors, Assembly halls, Workshops.

Mounting methods

Fixing either via wire or chain suspension or direct to
ceiling. Modules can be replaced without tools. In
combination with blind modules, the position of
continuous line modules can be changed without
tools within a continuous line.

Optical system

Optical system consists of a PMMA refractor-
reflector system with centrally integrated high power
LEDs. With asymmetric light intensity distribution.
High visual comfort due to contrast-reducing effect
of refractor surface.

LED system

Luminaire luminous flux 4000 Im, Connected load 47
W, Luminous efficiency of luminaire 85 Im/W. Light
colour warm white, Colour temperature 3000 K,
Colour rendering index Ra > 80, Specific parameters;
for defining LED service life: L80 LED mortality B10,
Service life 50000 operating hours.

Luminaire body

Outer module housing of extruded aluminium with
precise, flat visible surfaces and fine edge radii.
Inner support profile, of sheet steel. Luminaire body
white powder-coated. Module length: 1130 mm.

Electrical connection
Connection to ceiling-sided mains cable possible
with integrated 7-pole plug terminal to 2.5 mm?2

Electrical version
With electronic transformer, digitally dimmable
(DALLI).

file TX038296
UGR | =23.2
UGR q=24.4
LFEC = FO

== c0-c180
== ¢90-c270

Colour white (-~-01)
Weight 5.4 kg
Degree of protection 1P 40
Safety class |
Hot wire test 650 °C
Impact resistance 2J
LFEC FO
Cibse BZ 2/1.5/BZ 3/2/BZ 2/2.5
LOR 1,00

;{ 50/«

| I =

— _

4 Ay

> < »

258 < 1130 >

IR LLEX
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*Aydinlatmanin eneriji verimliligine etkisi sadece elektrik tliiketim orani ile degil is
guvenligi basta olmak Uzere ¢alisma-iretim verimliligine kadar bir gok degisken
Uzerindeki etkisi ile 6n plana cikar.

+Isik kaynaklarinin gelisimi ile birlikte aydinlatma armaturleri de surekli bir gelisim
siureci igerisindedir.

*Her LED bir aydinlatma ¢6zimu degildir. Aydinlatma ¢ézimleri degerlendirilirken
LED degil aydinlatma armaturleri degerlendirilmelidir. Armaturler dogru kriterler ile
karsilastirmali olarak degerlendiriimelidir.
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*Aydinlatma ¢dzimleri batlnsel bir yaklagsimla dederlendiriimeli ve proje kriterlerine
uygun aydinlatma sistem ¢6zumleri tercih edilmelidir.

*Aydinlatma ¢oézumleri, 6zellikle endustriyel tesislerde, proje gereksinimlerine bagl
olarak tuketici aydinlatma Urlnleri degil profesyonel aydinlatma armatdrlerinin
kullanimi ile saglanmalidir.
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