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AEC led lighting technology
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BT X CB/ENEC Certificate

ILUMINAGAO TECNICA S.A

ENEC LICENCE

Lioenoe No. ENEC-00937-A1
Page 128
Date of iczue 2015-01-14

Licesce Holder
Producton wie

Certification Mark
Certified Prodect
Mode:

UL imsecmational Deets A'S, Borupvang SA, DX-2780
Centification Body Babarun, Cwnrark, Tol +45 44 36 8585, bt o com

W Ld-aircpe com

Annex 1 to Licence No.
ENEC-00937-A1

Annax of the form of the Mark

15

Temteemn By

®

* |t covers both Class | and Class Il
* |t covers each model and version
[ )

It covers each dimming version
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UL Certificate

ILUMINAGAO TECNICA S.A

CERTIFICATE OF COMPLIANCE

Certificate Number
Report Reference

kzuo Date  2014-JULY-10

keuedto:  AEC ILLUMINAZIONE SRL
VIA A RIGHI 4 Z1 CASTELNUCVO
$2010 SUBSIANO AR ITALY

Thic i to certity that  LIGHT-EMITTING-DIODE SURFACE-MOUNTED LUMINAIRES
roprecentative camplec of  See Andendum Page

Have been investigated by UL in accordance with the
Standard(s) indicated on this Certficate.

Standarsic) for safety: UL 1535, CSA C22.2 N0.250.0-08 — Luminalres lt covers both

UL 8750 - Light Emitting Diode (Led) Equipment For Use In

e e S lumninaires (UL1598)
and led module (UL8750)

the US and Canads shoud be considerad as
e meeting the appropriate requirements for US

Only thoze products bearing the UL Listing Mark f
being covered by UL's Listing and Follow-Up Sen
and Canada.

The UL Listing Marx for the US and Canads generaly inciudes: the UL in 3 circle symbol with *C* and
“US" igentfiers: * the word “LISTED". 8 control number (may be siphanumeric) assigned by UL,
and the product category name (product idengfier) as indicated In the appropriste UL Directory

Look for the UL Listing Mark on the product.

Ay i e s e g 3. G4 v 0 i i o U L )y et e o . B i, g
S s
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ILUMINAGAO TECNICA S.A

EMC CB Certificate

DK-35674-UL

Ref. Certit. No.

18C SYSTEM FOR MUTUAL RECOGNITION OF TEST
POR ELECTIICAL EQUPMENT

(ECEE) CB SCHEME

CB TEST CERTIFICATE

Pracuz
Tros

CERTIFICAT D'E33AI OC
Stwet LED Igrtng equisrment

AT LLUMNADIONE Sis.
VIA A RIGHI 4 2| CASTELNLOVOD

SYSTEME CRI DACCEPTATION MUTUELLE D&
CERTIICATS

SUBBIANG, 52000 AR italy

|t covers both Class | and Class I

AT ad M5IWS Of T AR T ALC LLUMMNADONE S8
Sl ot admase o A VIA A RIGHI 4 2 | CASTELNUOVO
BUBBIANG, 52000 AR italy

Nare anct addwes of i facay ABC LLUMNADIONE Sie
Vers o e ce Pase VIA A RIGH! 4 2| CASTELNLOVO
SLBEBANG, 5000 AR iy

BEEEER « F-DA-DAC-PLM version

ALC Bumracre

ITALO 1 STE-M PLN-R

1) At nw iwbematon o page 3

CISPR CEPI Y{ed 7), QPN CISPI 150ed Tharn1, CEM
CISPR 15jed Vierl, IEC 81000-3-Xez 3}, LG 51000-5-
Dt Tpmer! (EC 100030l Toard, Saw Pupe 2

v dchaeion, de ce prodalt & 4% sanaph 4 &b
ccrmctas cefore b &

Ax shown I e Tea: Rapart fat Ne. which farma 4701 1L e on 20131108
part Cares

&0

Dxe: 2n3>11-18 Signature:

C
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ILUMINAGAO TECNICA S.A

STATEMENT OF CONFORMITY

Statement No.:

Applicant:

Product:

Manufacturar:

Trademarks

Modal/Type:

Tast Standards:

Taest Reports No.:

EMF Certificate

OL-EMP-14-0130

AEC Illuminazione 8.r.1.

¥ia A. Righi, 4 (Zona iodustriale Castelzuovo)
52010 Subbiano (AR)

Italy

Street LED lighting equipment

AEBC Illuminaziome S.r.l.

Via A. Righi, 4 (Zoma industriale Castelauovo)
52010 Subdbiamo (AR)

Italy

AEC Illuminaziona
ITALO 1 PLM-R
EN 62493:2010

4786121475-01 and 14-0150NM
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LT X MECHANICAL/THERMAL DESIGN

One of the most critical LED issue is the
HEAT DISSIPATION

I

If LED works at high temperature...

The luminous flux decrease
The depreciation of flux is faster
The probability of LED failure increase




ITX  MECHANICAL/THERMAL DESIGN

TEMPERATURE AFFECTS THE LED LIFETIME

——I|TALO 1 OF3 STE-STW x.7-4M 4000K / 5700K, 0°C, F20
——|TALO 1 OF3 STE-STW x.7-4M 4000K / 5700K, 25°C, F20 _ 64.000hr
ITALO 1 OF3 STE-STW x.7-4M 4000K / 5700K, 50°C, F20 |

105%

100%

95%

90%

85%

LLMF x LSF

80%

|
75% 1
I
I
i

70% ]
1000 10000 100000

Ore operative - Operating Hours
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....AND DIRTY AS WELL!

Test with leaves accumulation Test with sand accumulation
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ILUMINAGAO TECNICA S.A
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Extreme temperature test

ITALO SERIES

Junction temperature of LED Tj

Referring to the Philips Lumileds technical documentation (AB103-LUXEON-M) the solder-point
temperature is connected with the junction temperature of LED according to the following scheme:

According with these scheme we can write the following equation :
Ty = Ts + ( Ro_thermalpad-s + Re_s-thermatpsd ) * P
Where :
Po=VFf*1;=11.01°0698=7.69W dissipation power from a single LED (ITALO 1 0F3 STE 4.7-4M)

Rs ;.= 1.8 °C/W thermal resistance between solder point and junction (R uwmupess* Ra starmaped)
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Salt Environment Test

ILUMINAGAO TECNICA S.A

AEARRC (IO B et 0N [—— DOC: MQLOIS
ITALO Loy
= PROVA IN NEBBIA SALINA NEUTRA (NSS) [REV. @0
LN A5 Test N° 13-174 NEUTRAL SALT SPRAY (NSS) TEST PAG T&7
Serbenc Pruva rickiots Ravultate Esits
[Classe| [Roguiremant - Tezt| [Resads - Rewart] | (Verdied]

ALLEGATO A: FOTOGRAFIE _ FINE PROVA
ANNEX A: Phows_ END OF TEST
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Vibration Test

ILUMINAGAO TECNICA S.A

ATTESTATO CETACELS

Test Report o TRP_100_14 dxe 140572 g, 12

ATTESTATON. CRT_001_15

Annex 2: Pictures of Test sctup

CETACE L boratory

2093t L confoom X requeais sabilit dalb procediza per test & vhnoioe
1% i accardo al Protocolio prova “Vibration Teat”, (AEC Thumimazions Sx1 interml
document) (2012/11) del seguants prodoto

dire

stradale

Tipo app: io: App. di
mod ITALO 3STWF

yllance: lumirsatre for rosa

Type 2
Costruite da-/Manafactured by: AECILLUMINAZIONE Srl

St s (AR

AAL: Vis A Ryghe ¢

ander (et

Caratierbiiche dell ogetts b= p Tao b o B o)

uexl Y tramverel X iomggd]

o ey sk iy

sevtay (Cperaing modk

x e sxpuipment woder ket B b complience
Sri. topermel doc svend (2 12/1]

sorto & Prove . TRP_040_15

Laboratosy Adiess

txn TRP.O_I5

J rxsdts of the dents e reprsed in Test

shs cxrtficess of cmformny

Firenze, 05832015

Pre (@ ~ vfomiion ot~ rmver]

i docarma rady b roprechacad ool tn B0 etrety ot v, et raat be bt
fre 20 Sasme

NC
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IK Impact Resistance Test

ILUMINAGAO TECNICA S.A

APPARRCCIHIO D BLUW oD T
LAaTTING FITTING e o
w ITALO1 PROVAIK REV. 00
S Test N°13-251 IK TEST il
Seshone * Prova rickiets Risubtato Esite
I [Claxse] | [Reguirement - Tesd [Rezsds - Rowark] ||l'n~‘n||
FOTOGRAFIE
ONE TOS

NC
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ILUMINAGAO TECNICA S.A

IP Protection degree Test

% e Wi poc_waton

b ALY VERIFICA TP 'y

ety Teot N° 13409 1P TEST PAG 44
Scsions * Prova richiots Risultas Esito
[Clanse] [Roguirement - Tad [Resslt- Remark] | [Verdit]

ALLEGATO: FOTOGRAFIE
ANNEX: PHOTOS

[ Ess®a5 (s EN ey
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Surge test EN 61547

ILUMINAGAO TECNICA S.A

APPARECCHIO DI |uu|:GmmouE MOOULO [MODULE] DOC: M-SA-085
TEST REPORT
sl I-TRON ZERO B IMPULSI DI TENSIONE Rev o
- Test N° 20-0094 SURGE TEST St
di illuminazic a collaudo [Lighting fitting]
Codice [Product code] =
Descrizione [Description] I-TRON 0 B 2W8 4.50-3M cl.1
Alimentazione [Rating] 240V 50/80Hz
Ottica [Optic] STUM
Pilotaggio Led [Led piloting] 500mA
Tipo di montaggio [Mounting type] Orizontale / Horizontal

Riferimenti normativi e qualitativi [Test specification]

Norma [Standard] Titolo [Title]
ol per generale - 7 G immunita ENIC
Equipment for general lighting purposes — EMC immunity requirements
Compatibita elefiromagnetica (EMC)
Parte 4.5: Tecniche di prova e di misura — Prova di immunita ad impuiso
ENOI0D'ES Electromagnetic compatibilty (EMC)
Part 4-5: Testing and — Surge immunity test
Tecniche di prova in alta tensione — Parte 1: Definizioni generali & prescrizioni di prova

|IEC 60060-1:2010

High voltage test — Part 1: General definitions and test requirements
T

Procedura del Sistema di Gestione Qualits, Progetiazione € Sviuppo

P-QL-008 Quality System Procedure , Planning and Development

Data[Dafe]  08/02/20

MiAs™ Tid

Testato [Tested] M. Tinti

Approvato [Approved] L. Ginepri

o [@
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SURGE PROTECION



LTX SURGE PROTECTIONS

Common Mistake 1
«The protection level of the luminaire is the protection level of

the power supply or of the SPD»

Common Mistake 2
«It’s enough to add an SPD to protect the luminaire»

NC
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BT¥X  AEC SURGE PROTECTION LEVEL

ALL the AEC luminaire has :
« 6-10kV CM/DM TOTAL Pulse Withstand
(F/DA/DAC)
* Integrated SPD
» Type ll, In=5kA
* Imax=10kA, Uoc=10kV
» Optionally integrated protection fuse
* Luminaire Switch off at the end of SPD life
« SPD available in both CLASS | and Il luminaire

Hf==

Classe I: from 10kV to 16kV MC/MD
Classe II: from 6kV to 10kV MC/MD

NC
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SURGE PROTECTIONS

Luminarie in class |
with integrated SPD Il

a

To coordinate

the protections !

Earthing Conductor (PE)

77777
A»

with SPD Il

R P

7




SURGE PROTECTIONS

Luminarie in class |
with integrated SPD |l

a

To coordinate

the protections !

out Earthing Conductor (PE)

77777
A»




LT X
SmRESE - cOORDINATE PROTECTIONS INSIDE

THE LUMINAIRE

mﬂse A L Residual Pulse

MAINS ~ CON POWER SUPPLY LED MODULE




Requirements

AI:l Ise A_ Remdual Pulse
. RS MonULE

Statements:

1) Is not enought to be in compliance with minimum requirements :
1000Vac DM and 2000Vac CM

2) Component for protection must be coordinated

3) Without SPD the whole overvoltage is effecting the Driver AND LED
modules

4) With SPD the connection to the PE (Class1) is maximizing the
protection and minimising the “Stress” of the electronic components

INID
NC
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B TX Photobiological Safety Certificate
Q

ATEME. F COMPLIANC
ca y of Lamp and Lamp
oRarT

i C
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ILUMINAGAO TECNICA S.A

Eye sensitivity
Width of source
Exposure time
Intensity
Distance

+ large source (radiance of source relevant)

Photobiological safety

400

Blue - Diode

500

600

700nm
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ILUMINAGAO TECNICA S.A

Limits according to IEC/TR 62778

RGO (Exempt)

RG1 (Low risk)

RG2 (Moderate risk)

RG3 (High risk)

It NEVER CAUSES DAMAGES even if there is a long
exposure time.

SAFETY EXPOSURE calculated for shorter exposure
times and it doesn’t cause damages

It DOESN’T CAUSE DAMAGES BECAUSE OF AN
ISTINCTIVE REACTION (such as the sunlight

exposure).

ADDITIONAL MARKING ON THE LUMINARIE

DANGER ALSO FOR SHORT EXPOSURE

ILLUMINAZIONE




OPTICAL UNIT



ILUMINAGAO NICA S.A

Why is it important an optic ?

ENERGY SAVING
= Distributing the light where it’s necessary, without losses
45
COMFORT

=  For the perception, controlling the luminous flux in the more glaring angles

SAFETY
=  For the road user, distributing the light maximizing the uniformity

s
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ITX CIE 115 STANDARD

— LUMINANCE / ILLUMINANCE LEVELS (Lav, Eav)
— UNIFORMITY (U0, UI)

— COMFORT (TI)

— AMBIENT PERCEPTION (SR)

Different OPTICS !

i C
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ILUMINAGAO TECNICA S.A

LED

REFLECTOR

AEC COMFORT LIGHT OPTIC

High intensity Light source

Reduced emission surface

Bigger emitting surface
Reduced glaring

Led recessed in the reflector

ILLUMINAZIONE




I_Tx OPTICAL DESIGN

COMFORT LIGHT OPTIC ADVANTAGES:

* Lower light dispersion compared to lens system

* The flat glass protects the LEDS from accidental damages

* The widening of the emission surface ensures a less density of dirt
* Better management of the luminous flux of every single led

» Less glaring than with lens system
AEC “COMFORT LIGHT OPTIC” system

—

T Drawina 1 o —

Common system with lenses and glass
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LTX WHAT’S THAT ?

-,

=
'g L . N
{- ' ’

PR LED Flexibility!




LT X OPTICAL DESIGN

LLLLLLLLLLLLLLLLLLLLLL

AEC developed “Comfort Light Optic”, an optical solution able
to guarantee a significant reduction of glare, whilst maintaining the
photometric qualities of the light source

What is COMFORT LIGHT OPTIC ?

Pure aluminum reflector + Protective glass

o [@
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1TX OPTICAL DESIGN

ILUMINAGAO TECNICA S.A

Cie 154:2003

Common system with lenses Q-‘l Plastics, Acrylic (PMMA — polymethyl methacrylate) and Polycarbonate (PC)
)
Degradation is generally from dirt and atmospheric contaminants, and
material ageing. Inappropriate use of, or exposure to solvents can produce
rapid degradation as the plastic structure is attacked.

Ead - Regular cleaning with mild detergent and water will restore clarity. Remove
intense grime with white spirit or other cleaners specifically formulated for
Drawing 2 PMMA or PC, and rinse well. Abrasives and scourers will demage the

-m surface and add diffusion.

Adhesives used in construction or fixings mus be compatible otherwise
% degradation (short to long term) may occur.

B Polycarbonate

Its principal advantage over PMMA is its (initially) higher strength and
resistance to impact. However the material degrades in the presence of UV
— daylight, and UV — emitting lamps. The effect is accelerated by
temperature. It is important therefore to keep the material service
temperature below around 90° - 100°C, particularly when UV is present
(e.g. by ensuring the lamp wattage used in the luminaire is limited
appropriately). The degradation can be rapid.

ILLUMINAZIONE




1TX OPTICAL DESIGN

LLLLLLLLLLLLLLLLLLLLLLLL

THE CHOICE OF GLASS RATHER THAN POLYCARBONATE
LENSES HAS BEEN WELL EVALUATED AND PROVEN.

AEC “COMFORT LIGHT OPTIC" system

Cie 154:2003

Long term depreciation of reflector and diffuser materials
Outer glazing: Rifractors and diffusers:
Glass

Glass is easily cleaned to restore the original finish.

NC
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LTX Effect of ageing and UV on lenses

Initial / Non-aged lenses

UV / 65°C - after 6.000hr
&

80‘2)»
Qee ’g\ 130°C — after 6.000hr

85%rh / 85°C after 8 weeks

HHBE

NC
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B T X Effect of ageing and UV on lenses

LLLLLLLLLLLLLLLLLLLLLLLL

ab"”c'*

€% y

esssstsass
L3ttt
sss888sss?
L1111 421

NICE COLOUR CHANGE!

EEFA®
L RO

: ""I‘l‘

sEew
28 sied

saheEs -
:‘.S. Ol L3

LR il

Ct..

siss
s3s
8.833 s

seesesises

Abu Dhabi — 2 MONTHS AFTER INSTALLATION, ONLY.
350mA driven LED — SUPPOSED to be 6000K

JNID
NC
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ILUMINAGAO NICA S.A

1.00
0.95

0.90

Optical
Efficiency

0.85
0.80

0.75

i GLASS
[
--------------------------------------------------- | TR B
| PMMA
' (Acrylic)
\
deressesenenssetesesncscscarssssseetbsrsinedtttnresese | ...........
[
[
................... '
Feedback |
| S e FEDerreree Licesiaeieii
[
|
‘ ' ™ Polycarbonate
=% I | | I l
0 10,000 20,000 30,000 40,000 50,000 ) 60,000
Exposition
hours

A

NC
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Ll x | Properties || Silicone ‘ PC || PMMA

| Light transmission || 94% 88 — 90% 3%

| Refractive index || 1,42 ] 1,58 1,49

I UV resistance || High I Low | Medium

I Chemical resistance || High H Medium ” Low
Service temperature max (*C) =150 || 120

Yellowing* | High High
Micro detail replication High Medium Low

| Large and thick parts || High H Low || Low Medium ‘
| Minimal thickness** || <0,5 mm ll 2 mm || 2 mm ‘
I Draft angle (manufacturing)** “ None*** H 1-2° || 1-2° |
| Weight || Low H Medium “ Medium l
I Flexible material integration || High H Low || Low ‘
I Cost || High H Low || Low ‘

*Yellowing due to high temperature, high lumen density or UV exposure.

Standard material used is PC and
PMMA,; since mostly of the secondary
optics are placed very close to the
LEDs, the solder temperature of the
LED heats up the optical material to a
similar temperature...

**Injection moulding process.

***Negative draft angles are possible <0°

COURTESY: BEKA/
SCHREDER S.A.
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1P, MAINTENANCE FACTOR

LLLLLLLLLLLLLLLLLLLLLLLL

Plastic material introduce
IRREVERSIBLE LOSSES

in the luminous flux

..............................................................

wwn wwn o a0 em AW CAN THIS INFLUENCE
THE MAINTENANCE

FACTOR?




MAINTENANCE FACTOR



ILUMINAGAO TECNICA S.A

Different MF on LED and HID?

NO! The MF has the same criterias for both technologies

NC
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ILUMINAGAO TECNICA S.A

MAINTENANCE FACTOR

DEFINITION
(FOR OUTDOOR LIGHTING)

= LMF x LLMF x LSF

(CIE 154:2003) / \ \

Maintenance
factor of the
luminaire

(optical unit)

Depreciation
factor of the
sources
luminous flux

Survival factor
of luminous
source

NC
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- MAINTENANCE FACTOR

Parameters that influence the MF :
- Operating Temperature
- Operating Current

- Optical Unit material
- Cleaning period and installation condition

- Design life time
Enough?

NO!

The LED lifetime method and metrics
can make the difference .......

NC
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LT X LM-80 / TM-21 / EN 62717

ILUMINAGAO TECNICA S.A

Lamp Lumen Maintenance Factor (TM-
21)

10000 100000

Ore operative - Operating Hours
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LTX LM-82

Permit to measure parameters at different

working temperature : llumi
- Solder point temperature (useful for Apprichios S e st 0
lifetime extrapolation acc. to TM-21) LED Lamps for Electrical
and Photometric
- |nput Power Properties as a Function

of Temperature

- Output Flux
- Luminous efficiency
- CCT

And to define the temperature correction
factors for :

- Power

- Flux
- CCT

NC
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ILUMINAGAO NICA S.A

UP TO NOW:

TM21 EXYRAPOLATED METHOD
PROVIDES PREDICTED LUMEN

v DEPRECIATION OF LED OVER
AND ABOVE THE 6000hrs

MEASURING LUMEN

MAINTENANCE OF LED

ACCEPTED TO PREDICT LUMEN
DEPRECIATION OVER THE

SOURCE |
S AT COLLECT EVERY OPERATING TIME (i.e. 50,000hrs
6000hrs @L70)

3 DIFFERENTE CASE
TEMPERATURE: 55°C 85°C
+1 SELECTED BY
MANUFACTURER 105°C

NC
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ILUMINAGAO TECNICA S.A

IN USE (PROGRESS):

\ 4

4

Projecting Long-Term
Luminous Flux

Maintenance of LED
Lamps and Luminaires

LED Light Engines

IES Approved Method for
Measuring Luminous Flux and
Color Maintenance of LED
Lamps, Light Engines, and
Luminaires

NC
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ILUMINAGAO TECNICA S.A

Quality is the critical factor for the performance and long
life expectancy of a LED street luminaire

NC
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ILUMINAGAO TECNICA S.A

Obrigado
Nuno Patricio
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