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LED is already the most efficient technology

Technical milestones
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Technology decision: LED array vs. remote phosphor

PrevalLED array offers highest lumen, efficacy and CRI at small color shift.
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Remote Remote
LED array 1 LED array 2 ohosphor 1 ohosphor 2
Im 800 — 3000 1100 - 2000 1100 - 2000 400 — 1000
HD ~ 75
Im /W 55 70 45
ECO ~ 55
HD > 90
CRI > 80 80 80
ECO > 80
SDCM 3-4 4 5 2
Handicap Shadowing Efficacy/Shadowing Color shift Efficacy
&~




Challanges of LED arrays

- Left side: - Right side:

- Original - Additional
PrevalLED 2100 diffusing panel
HD with simple for Pre-Mixing
reflector leads to enables use of
coloured light simple

reflectors

- Also brightness
variations can be
seen with
Eco-Modules

Diffusing panel

. . . . Sorry for the yellowish background within the light spots.
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Supplier independent challange

PrevalLED 2100-830 Eco Philips Fortimo SLM

Both reflectors facetted

Both reflectors not optimized
for light engine

Both modules show
very simmilar effect of
brightness variations
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Comparison between a LED light engine and Halogen

800Im HD
PrevaLED
10w

With reflector

and diffusor
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How to choose the right solution? - Decisions

Fundamental Decisions: -

\\\\

1. Fundamental Decision: Do you have sufficient experience \ 6%
% W

and ressources on your own or do you choose a partner Vo

who is an expert in LED, components and electronics? \ 3

2. Fundamental Decision: Do you want to buy ,ready to go*
light engines or do you want to develop own LED modules
based on single components?

These decisions should be based on three essential conditions:
1. Your special core competency
2. Time to market

3. Resources
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How to choose the right solution? - Parameters

Parameters for the choice of the right LED solution:

Lighting Effect (Needed lumen for the application)

1,440

Color Temperature CCT (Lumen, CCT, Binning)

0,420

Color Rendering Index (White LED, Color Mixing) o0

0,380

Ambient Environment and Temperature conditions .
Standards (e.g. LM-80; LM-79)

0,380

0,340 1

0,320 1

Essential LED data: el , | |
- CCT (K)
- CRI (Ra)

- Lifetime Lxx, Bxx (h) & Environmental conditions must be stated (Temperature)

- Lamp Lumen Maintenance Factor (LLMF) & Must be on system level not only LED degradation
- Lamp Survival Factor (LSF) & Keep an eye on the electronic as well

- Operating Temperature (Tc) & That has to fit in your application
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Example for selection: SIEMENS booth Exporeal

Products:
-BLO2

-LDO6
-Downlight M
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Example: SIEMENS booth Exporeal

Nr. | Stlick  Bezeichnung (Korrekturfaktor) @ [lm] P [W]
1 1440 OSRAM 4008321260208 BACKIight Protect BLO2LP-W3F-830 (1.000) g 0.4
2 20 OSRAM 4008321968692 LEDVANCE DOWNLIGHT M 840 L36 WT (1.000) 700 13.5

Essential parameters:
Lighting effect: Em=300Ix
CCT: 4000K

CRI: 80
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Example: SIEMENS booth Exporeal

a B850 125 18750 250 312.50 ars 500 ke
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Example: SIEMENS booth Exporeal
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How to choose the right solution? - Lifetime

Lifetime L., was replaced by L., — derating characteristic remains.

Luminous flux [Im] _
derating over lifetime - Operating the LED at a lower temperature

T, extends lifetime compared to T ;.
A

- L, of the past was replaced by L.,.
100 % — - Emergency lighting even L, requested

o :

50 % NG .

T.,[°C]

»
»

L701 Lso1 t [hours]

I—70 2 I—50 2
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How to choose the right solution? — CRI, CCT

Fair

SO0 CRI

Srandard Warm White Fluorescont
Standard Cool Winite Fluorescent
BO-T0CRI

Pramium High Pressam Sedamm
Comemntional Meal Halide

Beter

T0-20CRI
T uir Coat Tri-Phospher Flueresoosnt

Bast

805

Wihite High Prowsune Sodium

Warm Metal Halida

Thack Coat Tri-Phospher Flucrescant
Q000

High CRI Frusresoers
Ireandescert and Turgsten-Halagen

CRI 91
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Warm White 4000K LED
CRI1 60-70 with 100 Im

Normal Warm White LED
CRI 70-80

~.Light engine with LED Mi

For demonstration purpose only

TN A | .
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LED Control Overview

230V/50Hz

:%é E@%WKWHWV ;.:g —
Power Supply
Light
Controller :
Control Bus Dimmer

LED Module
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What is 1... 10V?

® Analog bus using the voltage variation to set up the dimming level:

® Relays needed to switch off the light:

230V/50Hz -
= -
ECG 24V
Light
Controller
1...10V
1...10V Bus 1... 10V LED Dimmer LED Module
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What is 1... 10V?

® Two wires connection with a maximum cable length of 100m:
100m >

Light ! -1 1
Controller S S | ° £

A #/1...10V LED Dimmers ' * A

® Cable length extension by the usage of signal amplifiers:
100m 300m

Light - - R R - - - - ——

Controller | [  1.10v Y

1 = Signal Amplifier . o
I8

1...F0V LED Dimniers
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Additional Rules for 1... 10V Connections

« Mains and 1... 10V line can be integrated togheter; this means that a 5-core NYM
cable can be used for 1...10V connections:

Neutral 1...10V +

=l

< NYM 5x Protection Earth

Phase 1...10V -

« The 1... 10V connection is polarized & Polarity mistakes can happen + and — have
to be respected

« The number of ECGs allowed on al... 10V line depends on the max. current
managed on the 1... 10V line by the controller, taking into account that each 1... 10V
ECG provides 0,6 mA
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1... 10V Application Example — Sensor Control

230V/50Hz

o 3
H

(5717 | OSRAM e sy osran sy

= OOVYVY 87|

Wik

Wik

Wik

Light & e
Presence | |
Sensor | I

I | * Presence control by the relay

I I e Light dimming by the 1... 10V bus

L _I:

L s @ }
Gl melps BT BEEE T O33R Neiri BFE
ECGs 24V 1... 10V LED Dimmers LED Modules
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What is DALI?

* DALI = Digital Addressable Lighting Interface. @

» All the commands sent by a two wires bus:

230V/50Hz -
1 e -
ECG 24V
Light
Controller
DALI , - ,
DALI Bus DALI LED Dimmer LED Module

« The DALI bus is bi-directional and it is possible to receive feedbacks from the

luminaires about their status (fault signalization).

« Each DALI line provide 64 output addresses (64 DALI ECGs or dimmers controlled
independently).

Lighting convention Israel | 2/15/2011| Seite 22
Florian Hockel




What is DALI?

®* Two twisted pair wires connection with a maximum cable length of 300m:

Light
Controller
DALI

| 8 J | 8 J DALI LED Dimmers | ¢ \ 8]

® Cable length extension by the usage of repeaters:
300m 300m

Light H“"I—IE £ i i |

Controller DALI Repeater | e

\ N \ )
DALI LED Dimm%r/’s '8 DALI LED Dimmers
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Additional Rules for DALI Connections

» Mains and DALI line can be integrated in the same cable; this means that a 5-core
NYM cable can be used for DALI connections:

Neutral DALI

=l

< NYM 5x Protection Earth

Phase DALI

« The DALI connection is not polarized & No polarity mistakes possible

* The number of ECGs allowed on a DALI line depends on the current provided on the
DALI line by the controller, and from the current absorbed by the ECGs (i.e. for the
OSRAM DALI ECGs is 2 mA)
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Additional Rules for DALI Connections

DALI standard: maximum current allowed on a DALI line & 250mA

The cable length limitation is linked to the voltage drop along the line (maximum 2V
at 250mA current); for this reason the cross section of the cables is calculated as:

A=LxIl|x0,018

A =Line cross section (mm?), L = Cable length (m),
| = Max. current provided on the DALI line (A), 0.018 = Specific resistance of copper

Accordingly with the rule mentioned above:

I Line Length I up to 100 m from 100 to 150 m from 150 to 300 m I

0,5 mm?2 0,75 mmz2 1,5 mm? I

I Line Cross Section
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DALI Application Example — Meeting Room
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DALI Application Example — Meeting Room

* Presence control & light B
dimming by the DALI bus ¢
(no additional relay)

» Recall of light scenarios
previously set up in the

_L_(/

Light &
Presence
Sensors

}i,,

-

m
"4
}o.

?

@ @
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Q) O]
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d .
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What is DMX?

« DMX = Digital Multiple Xing

* All the commands sent by a three wires bus:

230V/50Hz
| FH

Light

Controller
DMX

DMX Bus DMX LED CV Dimmer LED Module CV

« One DMX universe =512 output channels
a One RGB LED = 3 DMX channels (one per color).

* Real time event synchronization possible (Music, Video)
a High speed protocoll
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What is DMX?

® Shielded DMX (110 Q) or Ethernet cable with a maximum length of 300m:
300m

Light | -
Controller Mk, ;

DALI

DMX LED Dimmers

* Cable length extension by the usage of repeaters:
300m =gy 300m

Light
Controller

DALI

DMX LED Dimmeérs A DMX LED Dimmers
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Additional Rules for DMX Connections

« The DMX protocol is based on the RS-485
aelectrical characteristics compliant with the RS-485 standard

» According to RS-485 protocol

a One single DMX controler: up to 32 devices (standard input resistance 12K)
In daisy-chain network topology; this number can be increased using higher
Impedance devices or using DMX repeaters.

* To maintain a stable voltage reference on the DMX line, it is required to add a 120 Q
resistor at the end of the control line on both sides (normally the DMX controllers

includes already this resistor) ,;

~—
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DMX Application Example — RGB Color Change

230V/50Hz
ECGs 24V LED Modules
— =
@ . _’.
e L e » Recall of light scenarios previously set

o M., - DMXLight up in the controller

e e wom o - | Controller .
sl sece » Recall of sequences performing color

s ISEEY change effects
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Lighting Control Overview

» General Light Control

» Simple Manual Dimming

1... 10V ‘

» Sensors Based Control

» General Light Control

DALI | ‘ « Scenes Based Control

» Sensors Based Control

* Dynamic Light Control

DMX |‘ « RGB Colour Change

e Tuneable White
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Dimensioning of LED-Systems

Control gear LED-Module

Power supply unit

=

=

Select LED-module

v

Calculate total LED-power P,

v

Select control gear

Define power loss of the control gear P,,

Calculate total system power consumption P

v

Select power supply unit

Calculate the required number of power supply
units
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- LINEARIight /

LINEARIight Flex /
LINEARIight Flex Colormix / ...
(10 V oder 24 V)

OT RGB 3-Channel DIM /
OT RGB Sequenzer /
OT DIM

- OPTOTRONIC® Power supplies
OT06/0T10/0T 12/
OT20/0T50 /OT 75
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Power losses of controls
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Secondary wire lenght

Two main reasons for restrictions:

1. EMI—-EN 55015

2. Voltage Drop:

1 V
LED
Lmaxiiz X(VGT_VDM_VLED)XP
:I'D LED
Parameter Explanation
p Resistance of cable used on

secondary side (in [€/m]). See table
below for typical values of
secondary cables.

OPTOTRONIC® output
voltage (10.5 V or 24 V)

Minimum input voltage of
LED modules (typically 10 V or 23 V)

Voltage drop of OPTOTRONIC®
dimmer (if used). A typical value for

e.g. OT DIM is V,, ~ 0.3 V. The voltage
drop of dimmers is also specified in the
data sheets on page 82.

Total maximum wattage of attached LED modules
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ZCAT-C TYPE

Example of an EMI Filter
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- Thank you for your attention
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