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EIZAMNQMH

2006/25/EC givai €101k odnyia
YAE vyia TnV TEXVNTA OTITIKN
OKTIVORBOAI -

O_\

* Eloayel Kal peTpa YAE yia
laser kal acuppwvn AOR.
* [leplopIOUEVEC OPATEIC OTNV
EANGOQ 12 xpovia PETA.
*/ApXIKEC dpaaelc atro YTr. Epyaaoiag,
EMI M kar EEAE.

EOHMEPIZ THx KYBEPNHZEQS

THZ EAAHNIKHE AHMOKPATIAT

Non-binding guide to good practice

for implementing Directive 2006/25/EC
"Artificial Optical Radiation’




OOQTIZMOZ

O
1oeCEvVTaon ewrtiouou (lux)

* XpwuaTIKN Beppokpaaia
(Xpwua)

* Katavoun Tou @wTIOJOU OTO

XWPEO - OaupBwon
*TIA16/96 | - 9. PWTIONOG

* SO 8995

Op1o 514Kp1oMG YOPUKTNPIGTIKOV 20
TPOGMOTOV.

[Tepiotaciokn anacyoOAnon ce 200
OVTOLATOTOMNUEVEG OLOOTKOGTEC.

Epyaocia pe pétpieg ontikég amattnoels. 500
AVvoKOAN epyacia e VYNAEG OTTIKEG 1.000
OTTOTNOELG.

Xelpovpyikn| enépPfoon 20.000




l\ ONTIKH AKTINOBOAIA /
- EPTAZOMENOI A

% ¢NouoOsaia

s T >.5. 82/2010 (Odnyia 2006/25/EK). NpoaTacia
. m} EPFTAZOMENQN yia ta pana kai 1o d€pua.

»AcUpowvn kail laser akTivoBolia aTiC Treploxéc UV, opatd
Kai IR at1ré TIC KATEVBUVTAPIES 0dNYiEC TNG |1 /11

| »Movo rexvnri omrniki) axmivoBoia (s€aipeital n nAiak!)
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150-400 Hy = 30 —
[UVA, UVB ke UVC) ia Bupn pepion xdeor A =780 nm

A = 400 nm
j IE (A, t)- S(A)-dxr-dt

=180 nm

t A = 3000 nm

s o - 1 dn I I E, (A, 0)-dr-dt

i Sup npepina ddeor

0 A =380 nm
yaa = 11 mrad

A =400 nm

yiat < 10 000 s

IE (A, t) - dA - dt

A =315 nm

yiet > 10 000 s
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A=700nm
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for Safety and Health
at Work
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Risk Assessment ‘

Get invc Tool creation Demo Partners

Welcome to OiRA, the Online Interactive Risk Assessment proje Z”_.
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htions) and National authorities (Ministries,
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http://www.oiraproject.eu/

EKTIMHZH - MPOTEPAIOTHTEZ

/mocpa)\aig TTNYES (OTOIXEIN: KATAOOKEUAOTEC, EKTIUNAOEIC,
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& uerpnoeig, O.1.)
* '/EkBeon <20% 1n¢ O.T. yia OAEZ TIC TTYEG

TNYWV
* 2UVvOnKeg epyaciag ( )
* AAoI Kivouvol (T1.X. ao@aA&ia av EAaTTwOoUV oI TTNYEG)
* PwrocuaioBnTol epyalOUEVOL
* KivOuvog — €TTIKIVOUVOTNTAO — CUVETTEIEG

* KaBopIouOg TTPOTEPAIOTHTWY OTA HECO EAEYXOU VI TIC
TNYEC TTOU QUTO ATTAITEITAL.

* UV akTivoBoAia — tTpooéyyion ALARA
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Sources only likely to produce insignificant exposures, which can be considered “safe”

KA AOQAAEIG TTNYES

Sources not likely to present a health risk under specific circumstances

Ceiling mounted fluorescent lighting with diffusers over the lamps
Computer or similar display screen equipment

Ceiling mounted compact fluorescent lighting

Compact fluorescent floodlighting

UVA insect traps

Ceiling mounted tungsten halogen spotlighting

Tungsten lamp task lighting (including daylight spectrum bulbs)

Ceiling mounted tungsten lamps

Photocopiers

Interactive whiteboard presentation equipment
Indicator LEDs

Personal digital assistants

Vehicle indicator, brake, reversing and foglamps
Photographic flashlamps

Gas-fired overhead radiant heaters

Street lighting

}/_Q/\/\fjijJ;

Source

Ceiling mounted fluorescent lighting without

diffusers over the lamps

Metal halide/high pressure mercury floodlighting
Desktop projectors

Low pressure UVA blacklight

Any "Class 1” laser device (to EN 60825-1)

Any “Exempt Group” product (to EN 62471)

Vehicle headlights

Circumstances for safe use

Safe at normal working illumination levels (= 600 lux)

Safe if front cover glass intact and if not in line of sight.
Safe if beam not looked into

Safe if not in line of sight.

Safe if covers intact. May be unsafe if covers removed
Safe if not in line of sight. May be unsafe if covers removed

Safe if extended direct intra-beam viewing avoided
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A\N
k Hopaocrypa - Aapmec pOopropov

\l\élsx%w, TTAOGTIKO KAAUPHA SIGAXUGNC
5/.5cmx 117.5 cm

O & O1 AapuTtreg Ogv ekméuTTouV IR Kai 10
TTAAOTIKO ammoppo@d 10 UV — oOplo &

/]

4

r=100cm - Z=87,5cm - a = Z/r=0.875 rad — A=6756 cm?

— w=A/r°=0.68 sr
Wr=Wg=w = 0.68 sr
E=1009 lux (E,=1477 mW m=2)

(E=K, -E,=683-1,477(Im/W)-W)
lI=E/w=1009/0.68 = 1484 cd-m~><10.000, apa
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k IHHapaosiypa - Aaumres @Oopropov

/]

\l\éJzXSSW avoIKTA Aautra 153cm X 2cm, o€
avakAaoTIKN Bdon: 153cm x 13cm .
O O1 Adutreg dgv _ekmreutouV IR — oplia a,
B, 6 (opato, UV)

* r=100cm - Z=77,5cm - a = Z/r=0.775rad — A=306cm?2 —
w=A/r? = 0.03 sr - wy=wg=w = 0.03 sr

* E=1120 lux (E,=1640 mW m2) (E=K_-E = 683-1,477Im)
* L =E/w=1120/0.03 = 37333 cd:-m~>10.000, &pa

* MeTpnoeig: E .« = 600 pW m2, E;,» = 120 mW m2, E; = 561 mW
m=2, Er = 7843 mW m-?,

* INapadoxec: Ly =561 mW m2/0.03 sr=19 W m2 srl, L, = 7843
mW m=2/0.03 sr=261 W m2 sr1
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LASER kotepyooiog vimKoOv
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& * Kot - Aiwoipo - Tputrnua - 2npadepa: Eupeia xpnon

* Katnyopia 4 - Avoikty 6éopun: uttépBacn O.T. -
2 KeEQAOPEVN OEOUN: EKTIMNON

* Kivbuvol: NMpounBsia - Asitoupyia - Zuvrtnpnon -
ETTiokeun

* Epyadouevol: Biopynxavia — NMpounBeuTeC - 2uvtnpnTteg

* Métpa: Opyavwon - EykAgiopoc — MNapaBupa
TapaTnENong UE QIATpa — Kapepeg

*OrrTiIkN akTivoBoAia mrapayousvn Karq tn oiadIKaaia
(aguuewvn;)
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Acupopwvn AOR

Physica Medica 32 (2016) 981-986

Contents lists available at ScienceDiract

Physica Medica

journal homepage: http://www.physicamedica.com

ELSEVIER

Original paper
Artificial Optical Radiation photobiological hazards in arc welding

G.A. Gourzoulidis *®*, A. Achtipis®, F.V. Topalis ¢, M.E. Kazasidis 9, D. Pantelis ¢, A. Markoulis ¢,

C. Kappas ?, C.A. Bourousis ©*
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1 Ta Lasers BpioKovTal KUPTGIY
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* Alaokédaon

* Bioynxavia

* Niaxeipion NEOW:
* ExTiunon atraitnoswyv YAE

° MeTpnoeig KATAAANAWY OTITIKWV PEYEOWV



* QEuaTa aoPAAEIOG:

* [NpoodiopIouoS (wvwv-
onuavon
* LSO - odnyieg

(OD>4)

* MeTpnTIKOG €COTTAIONOC

Laser (2/2)

« Merpnoeig

« EmPeBaiwon

opiwv ( )
* [lepIBaAAoVTIKEC
OUVONKEC

Nominal Ocular Hazard Area

1000 Watt CO, ‘

* QwToOuETPO

* @ePUOUYPOACIOUETPO

1.
Area 1 mm?
Iiradiance 10° W/m?

Area 1 m
Irradiance 1000 W/m?

MPE for for A > 1400 nmand t > 10 s: 1000 Wim?
[ S———
< IV‘FIE

Irradiance > MPE
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IO [ed (017 OXI KOUPTIVEC,

KEC ETTIPAVEIEC,
Interlocks.

* ['uaAiq,
o/ SIePIBANOVTIKEC OUVONKEG:

Yypaoia 55%, Beppokpaaia 27°
TC, 250 Lux .
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Specular Diffuse
Reflection Reflection

0TOO0N AO@AAEiag yia
DOTEPN TTEPITITWON

Energy of sc&ttered beam - mJ
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Angle-Degrees °

——Wafer —— Blacked Plexi —— Aluminium



®* 2KEOOACOMEVN DEOUN:

1O TO OpI0 OPOaApOU,
OEPMC
* Ac@aAsia

* onuavon, KOUE
KivOUvou, PPE (OD>7),

[MepIBAANOVTIKEC ouVONKEC: Yypaaia
/35%, Oepuokpacia 29°C , 200 Lux
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TTPOTUTING EKTIKNONG KIVOUVE
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