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PHOTOMETRIC TEST REPORT

1. Avtikeipevo petpicewv / Item tested

Avtikeipevo petpriioemv: PoToTiKd copa 0dopmtiopov pe LEDS
Item tested: Luminaire for street lighting with LEDs

[eAdtng: EAAnvik) Bliopnyavia [epipoarroviikd @ilikod doticpod Mov. IKE “Hellenic
LED Industry”, Avtipilov 26, 115 28 Abnva

Client: Hellenic Industry of Environmental Friendly Lighting ““Hellenic LED Industry”, 26
Antifilou Street, 115 28, Athens, Greece

Eumopikn ovopacio potiotikod: Hellenic LED Industry HL - S 11 60W
Commercial name of luminaire: Hellenic LED Industry HL - S 11 60W

AoTAGES POTIOTIKOD cOUHatog: Mnkog 415 mm, TTAdtog 211 mm, "'Ywyog 90 mm
Dimensions of luminaire: Length 415 mm, Width 211 mm, Height 90 mm

Awotdoelg oTevig emtpdveloc: Mnkog 72 mm, ITAdtog 90 mm, Yyog: 0 mm
Dimensions of luminous area: Length 72 mm, Width 90 mm, Height: 0 mm
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Tomog Aauntripa/wv LED
Type of lamp/s: LED

Ap1Bpog Aaumntriipa/wv 30
Number of lamp/s: 30

Tdon tpogodoaciag wTtioTikoL: 230V AC
Supply voltage of luminaire: 230 V AC

. TOnog petpriccwv / Type of tests

. Métpnon TN Katavoung NG YWTEIVAG évtaong ota tunonolnuéva enimeda C tng Alebvoug
Emrtpomrc Qwtiopou (CIE) mou amatrtovvtal yia 10 €i60¢ CUPMETPIOG TOU GWTIOTIKOU.
Measurement of the distribution of luminous intensity in the CIE C-planes that are
required for the type of symmetry of the luminaire.

. YoAoylop6¢ NG (wVIKAC KATAVOUNG TNG PWTEIVAC PONC.
Calculation of the zonal flux distribution.

. Katnyoplomoinon katavoung QWTEIVAG porgou ¢wTioTikoU cwpatockatd CIE, DIN kat
UTE.
Classification of the distribution of the luminous flux according to CIE, DIN and UTE.

. Katnyoplomoinon tou @wtiotikol cwpatog KatéEN 13201-2 wg mpog TNV mMPoKaAoUEVN
OTITIKA TTAPEVOXANON.

Luminaire classification according to EN 13201-2 in terms of the disability glare and
discomfort glare.

. YTTOAOYIOOG TOU CUVTEAEDTH XPNOIHOTIOINCNS
Calculation of the utilization factor.

. YTTOAOYIOOG TWV KAPTTUAWY ioou @wTiopoU [solux).
Calculation of Isolux diagrams.

. Métpnon Twv NAEKTPLIKWY TTAPAPETPWY TOU QWTIOTIKOD
Measurement of the electrical parameters of the luminaire.

. YTTOAOYIOUOG TNG €VEPYEIOKAG KAAONG TOU QWTIOTIKOU OUUQwva pe Tov Kavoviopo
874/2012 tn¢ Eupwmaikng Emrponng

Calculation of the luminaire energy efficiency class according to the Regulation 874/2012
of the European Commission.

. Métpnon tou Seiktn Ra (CRI) xpwpatikng andédoong twv LEDs .
Measurement of the colour rendering index Ra (CRI) of the LEDs.

10.Métpnon tng Bepuokpaciag xpwpatogwy LEDs .
Measurement of the colour temperature of the LEDs.
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3. Mpodlaypagéc petpnoewv/ Test specifications

Ot petpnoelg d1e€ixbnoav cupewva pe ta €1 ¢ S1ebvr mpdTuTa:
The measurements were performed according to the following international norms:

1. CIENo.121 (1996): “The photometry and goniophotometry of luminaires”
2. CIENo.70 (1987): “The measurement of absolute luminous intensity distributions”

3. IES-LM-79-08 Illluminating Engineering Society, Approved method: Electrical and
Photometric Measurements of Solid-State Lighting Products

4. CIE No. 34 (TC- 4.6) (1977): “Road lighting lantern and installation data- Photometrics,
classification and performance”, Photocopy Edition 1990.

5.  CIE No. 27 (1973): “Photometry of luminaires for street lighting”Reprint 1990.

6. CIE No. 13:3 (1995): “Method of measuring and specifying colour rendering properties
of light sources”.

7. CIE No. 15 (2004): “Colorimetry”.

8. EN 12665 (2002-12-11): “Light and lighting — Basic terms and criteria for specifying
lighting requirements”.

9. EN 13032-1 (2005-03-11): “Light and lighting - Measurement and presentation of
photometric data of lamps and luminaires - Part 1: Measurement and file format”.

10. EN 13032-2 (2005-09-08): “Light and lighting — Measurement and presentation of
photometric data of lamps and luminaires — Part 2: Presentation of data for indoor and
outdoor work places”.

11. EN 13201-02 (2004-03-16): “Road lighting - Part 2: Performance requirements”.
12. EN 13201-03 (2004-03-16): “Road lighting — Part 3: Calculation of performance”.

13. 874/2012 European Commission Regulation (2012): “ Supplementing Directive
2010/30/EU of the European Parliament and of the Council with regard energy labelling
of electrical lamps and luminaires”.

4. E€omhiopde/ Used measuring equipment
Xpnotpomoindnkav ta £€ng 6pyava Kal CUCKEVEG:
X Twviopwtéuetpo Optronik Berlin CIE type-3 pe Sduvatdtnta nepiotponrc ©360° os 2

agovec. H meplotpo®n Twv afovwv eAéyxetal amd NAEKTPOVIKO EAEYKTH HECW BNUATIKWY
KIvNTAPWVY Kal ontikwv Kwdikomointwyv. O eAeyKTAG CUVOEETAL OE UTTOAOYIOTH O OTIOI0G
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KaBopilel autopata TV mePoTPOPN. H ywvia meplotpo@rg LETPATAL CUVEXWCE PE aKpifela
K0.036° kat kataypdgpetal otov umoloylotr. Huepounvia Teleutaiog Sakpipwong:
04.05.2017.

Goniophotometer with facility for turning the light source, CIE type 3, Optronik Berlin,
with measuring accuracy &0.036°. Date of last calibration: 04.05.2017.

X ‘Opyavo pétpnong évtaong @wtiopol International Light ILT 1710 pe Sokpitikétnta
X0.001 Ix. Huepounvia teAeutaiag Stakpifwong:26.08.2016.
Benchtop luxmeter International Light ILT 1710 with measuring accuracy 40.001 Ix. Date
of last calibration: 26.08.2016.

X ‘Opyavo pétrpnong ¢acpatog Konica Minolta CL-500A pe akpifela pérpnong MAKoUG
kKOpatog X0.3 nm kat akpifela pétpnong Tpixpwpatikwyv ocuvtetaypévwvxy X0.0015.
Huepounviatehevutaiag diakpifwong 05.02.2015.

Illuminance spectrophotometer Konica Minolta CL-500A with wavelength precision 0.3
nm and xy accuracy xy 40.0015. Date of last calibration: 05.02.2015.

X WYneuakd mohvuetpo WAVETEC DM27XT, S.N. 40210105. Hugpounvia tehevtaiag
Slakpifwonc:10.03.2016.
Digital multimeter WAVETEC DM27XT, S.N. 40210105. Date of last calibration:
10.03.2016.

K Avalutig toxvo¢ FLUKE NORMA 4000. Huegpopnvia Tteheutaiag Slakpifwong:
27.01.2017.
Power analyzer FLUKE NORMA 4000. Date of last calibration: 27.01.2017.

X >taBepomointrigtdong 23®0.1 V AC, 50 Hz.
Voltage stabilizer 23040.1 V AC, 50 Hz.

5. MeBoboMloyia die€aywync petproewv / Test procedure

H pétpnon tng Katavoung tng QWwTelvig évtaong die€dyetal cupPwva pe ta diebvrijpotumna
CIE 70, CIE 121 kat IES-LM-79-08. To @wTIOTIKO OTEPEWVETAL GTOV KIvNTO Bpayiova Tou
YWVIOQPWTOPETPOU. TO KEVTPO TEPIOTPOPNC TOU TAUTI(ETAL UE TO KEVIPO CUMMETPIAC TNG
EKTTEUTTOPEVNG PWTEIVAG PONG OMwG autd Kabopiletal oto Siebvég mpotumo CIE 121. To
PWTOOTOLXEIO HETPNONG évTaong pwTiopoLanobeteital o otabepry andéotaon 9.9 m amod 10
KEVTPO OUUHETPIOC TNG EKTTEUTTOUEVNG PWTEVAG PONG. H @uwTtelvl Séopn amd 1o ev Aoyw
KEVTPO TIpoOoTIinTEl KABeTa O0To QwTooTolxEio. O MAPACITOC PWTIOUOG undeviletal Ye TNV
TomoBéTnon Tou PwTooTOolKEiOU OTO [AB0C KUAIVORDU KEAUQOUG HE ATTOPPOPNTIKN
EM@PAVELQ KAl EYKAPOLa dlagppayuata.

To Opyavo péTpnong NG €vraong QWTIOMOU, Ol Pnupatikoi KIVNTAPEG Kal Ol OMTIKOL
KwdIKomolNTé ouvdEovTal GTOV UTTOAOYIOTH, MECW TOU EAEYKTH, OTTIOU KATAYPAPETAL CUVEXWG
n B€on Tou PWTIOTIKOU KAl QWTELVA TOU évtaon.
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To pwTioTikd TpogodoTteital pe Taon 230X0.1 V AC, 50 Hz and to otabepomnointr taonc. H
BepuoKPasia TOu XWPEOoU eAéyxetal Kal Slatnpeitat otny Tiur Twv 2X3° C.

H ywviakn katavoun tg ewtelvig évtaoncl(y,C) petpdtal ota m=24 nui-emineda Co €wg
Cass TNG CIE pe Bripa A C=15° oti¢ n=73 ywvieg y ané (° £wg 180° pe Brjpa Ay=2.5".

H @wTtelvr pon Tou wTIoTIKOU urtoAoyiletal amd TV aplOuNnTIK OAOKARPWON TWV TIMWV TNG
PWTEIVNC EVTAONG OTO OTEPED XWPO:

m=24 n=73
® =AC I(y,C) cos n—1 Ay — cosinAy)

m=1 n=1

Ot petpnBeioeg TIpEG TNG PwTEVAG évtaong (candela) Tou @wTioTikoL avayovtal ota 1000 Im
™G PWTEIVAC PONG Tou QwTIoTIkou (andela avd 1000 lumen) mou umoloyiletal OMwG
TIEPLYPAPETAL AVWTEPW.

The measurement of the luminous intensity distribution is performed according to the
standards CIE 70, CIE 121 and IES-LM-79-08. The luminaire is attached to the moving head
of the goniophotometer. The centre of the rotation is identical with the photometric centre of
the luminaire, as it is defined by CIE 121. The photometer head is placed at a distance of 9.9
m from the centre of symmetry of the luminaire. The light from the luminaire falls vertically to
the photometer head that is placed inside a mat painted cylinder with baffles in order to
eliminate stray light.

The luminaire is supplied by 230 40.1 V AC, 50 Hz from the voltage stabilizer. The room
temperature is kept in the range of 25°43° C.

The spatial distribution of the luminous intensity I(y,C) is measured in 24 CIE semi-planes
from Co to Cays in steps AC=15°, at 73 y-angles from 0° to 180° in steps Ay=2.5°.

The luminous flux of the luminaire is calculated through integration of the I(y,C) values in the
space:
m=24 n=73
® = AC I(y,C) cos n— 1 Ay — cosndy)

m=1 n=1

The measured values of the luminous intensity (candela) of the luminaire are normalized
(candela per 1000 lumen) to the luminous flux of the luminaire as it has been calculated
through integration of the measured luminous intensity distribution as described above.
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6. Z0otnua ouvtetayuévwy / Co-ordinate system

ZUIJHETpiG oto sminedo Cy0-Co7o / Symmetry to plane Co0-Co7o

Enimeda pétpnoncC / Selected C-planes Fwviec pétpnonc/ Selected intensity y-angles
anofrom C (°) 0 anofromy (°) 0
¢wcto C (°) 345 é¢wctoy (°) 180
ue BAudin steps (°) 15 ue BAudin steps (°) 2.5

7. Anotehéopata/ Test results

1. O1Tipég TNG QWTEIVAG évtaong ota nueemineda C tng CIE mapatiBevral otov MNivaka 1.
The luminous intensity values in the CIE C-planes are presented in Table 1.

2. H{wvikn katavoun Tng WwTeVAG pong mapouactdletal otov Mivak@ Kal CUYKEVTPWTIKA
otov lMivaka 3.

The zonal flux distribution is presented in Table 2 and the zonal flux summary in Table 3.

3. H katavopn tng QWTEIVAG PONG OTOV OTEPEO XWPEOKAL N KATNyoplomoinon Tou
QWTIOTIKOU owparog ocVupwva pe ta pdtunaCIE 52 (CIE Flux Code), DIN 5040 kat
UTE C71-121 ektiBevtail otov Mivaka 4.

The luminous flux distribution in the space and the classification of the luminaire

according to CIE 52 (CIE Flux Cod), DIN 5040 and UTE C71-121 are presented in

Table 4.

4. 3710 ZyAua 1 mapouctd&tal n TOAIKN KATavou TG QWTEWVAG évtaong ota emineda G-
C1g0 Kat C go-Cy70. Ot TiéC TOL Mivaka 1 avayovtat (cd/1000 Im) otnv oAIKA @WTELVH pon
TOU PWTIOTIKOU TTov umtoAoyiletal otov lMivaka 2 amd TNV OAOKARpwon TNG KATAVOURG
™C QwTevAC évtaong(absolute photometry).

Figure 1 shows the polar distribution of the luminous intensity in the planes Cy-Cig0 and

Cog0-C270. The luminous intensity values of Table 1 are normalized (cd/1000 Im) to the

total luminous flux of the luminaire as it has been calculated in Table 2 (absolute

photometry).

5. To didypapua tou ouvteAeotr xpnotpomoinon@moloyietal cUUPWVA UE TO TTPATUTIO
EN 13201 -3 kat mapouotdletal 0To ZXAa 2.

The diagram of the utilization factor is calculated according to EN 13201-3 and

presented in Figure 2.

6. O KaumOAEC ioou @wTiopou umoloyilovtal cUPPWva He To MPoTuro EN 13208 kal
mapovuaotalovtal oTto xnpa 3.

The Isolux diagrams are calculated according to EN 13201-3 and presented in Figure 3.
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7.

10.

11.

12.

H katnyoplomoinon tou @wTIoTIKOU owpatog (Katnyopia @wtelvig €vtaong Kal
Katnyopia Bdaupwong), ovppwva pe 1o mpotumoEN 13201-2, Sievepyeital oToug
MNivakeg 5 Kat 6 avTioToiXwG.

The classification of the luminaire (Luminous intensity class & Glare index class),

according to EN 13201-2, is performed in Tables 5 and 6 respectively.

>tov [lMivaka 7 mapatiBevtal ol YeETPNOEIOEC TIMEC TWV NAEKTPIKWV TTAPAUETPWY TOU
PWTIOTIKOU.

In Table 7 are shown the measured values of the measured electrical parameters of the
luminaire.

Ot petpnBeioe TIUEG TNG CUVOAIKAC PWTEIVAE PONE TOU PWTIOTIKOU KAl O UTTOAOYIOHOG
NG amddoongrou ewTioTiKoL mapouctdlovtaiotov lNivaka 8.

The measured values of the total luminous flux of the luminaire and the calculation of its
efficacy (Im/W) are presented in Table 8.

O umoAoyIoHdC TNG evEPYELOKAS KAAONC TOU QWTIOTIKOU CUMPWvA UE Tov Kavoviouo
874/2012 tn¢ Evpwmnaikng Emtpornmc die€ayetal otov Mivaka 9.

The calculation of the energy efficiency class of the luminaire, according to the
Regulation of the European Commission 874/2012, is presented in Table 9.

Ot petpnOeioeg TIUEG TWV XpwHATIKWY emMboocswv Twv LED kabwg kal twv deiktwv
Xpwuatikig andédoong RB kat Ra 15 mapouvaialovtarl otov MNivakall.

The measured values of the colour rendering scores of the LEDs and of the colour
rendering indices Rag and Rays are presented in Table 10.

O1 HeTPNOEioEC TIEC TWV TPIXPWHATIKWY CUVTEAECTWY KAl TNG BEPUOKPATIAC XPWHUATOG
Twv LED mapouaoidlovtal otov Mivaka 11.

The measured values of the tristimulus values and of the colour temperature of the LEDs
are presented in Table 11.

Xelplotng: Evdyyehoc-Nikohaog Madidg, AimA. HAektpoAoyog Mnx. & Mnyx. Ymohoylotwy,
M.Sc.
Operator: Evangelos-Nikolaos Madias, Dipl. Electrical & Computer Engineer, M.Sc.

YnevBuvog petpnocwv Euayyehoc-Nikohaog Madidg, AimA. HAektpoAdyog Mnx. & Mny.
YmoAoyloTwy
Test Engineer: Evangelos-Nikolaos Madias, Dipl. Electrical & Computer Engineer, M.Sc.

Eykpion-Zuvtaén: OpaykiokogB. Tomalig, KabnyntigcE.M.M.
Approved-Issued: Frangiskos V. Topalis, Ph.D., Elec. Eng., Prof.
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Mivakag 1-1: Tiuég pwtelvnc évtaonc (candela) ota emineda Cy éwg Cyg5 0TO KATW NUICPAiplQ

Table 1-1: Luminous intensity values (candela) in the planes Cy to Cyg5 in the lower hemisphere.

Owtewvr évtaon/ Luminous intensity (cd)

Y(©) Co Cis

CSO

C:45

C60

C:75

C90

C105

C120

C135

C150

C165

0.0 |3185.3]3185.3

3185.3

3185.3

3185.3

3185.3

3185.3

3185.3

3185.3

3185.3

3185.3

3185.3

2.5[3185.3|3226.2

3267.0

3297.3

3317.2

3337.5

3337.0

3337.0

3326.9

3306.7

3276.3

3235.9

5.0 13185.3|3267.0

3348.7

3409.2

3438.9

3479.5

3478.6

3478.6

3468.5

3428.0

3367.3

3296.6

7.5|3195.5/3318.0

3430.4

3500.8

3550.5

3581.0

3589.8

3599.9

3569.6

3529.1

3458.4

3367.3

10.0 | 3226.2| 3379.3

3512.0

3592.4

3641.8

3672.3

3680.8

3680.8

3670.7

3630.3

3549.4

3428.0

12.5 [ 3246.6| 3430.4

3593.7

3673.8

3712.8

3733.1

3741.5

3751.6

3751.6

3711.2

3640.4

3498.8

15.0 | 3267.0(3501.8

3665.2

3745.0

3763.6

3763.6

3761.7

3781.9

3802.2

3792.1

3721.3

3579.7

17.5|3287.4/ 3563.1

3757.1

3806.1

3783.8

3763.6

3741.5

3771.8

3822.4

3862.8

3812.3

3660.6

20.0 | 3318.0{ 3634.5

3828.5

3846.8

3773.7

3712.8

3680.8

3731.4

3822.4

3903.3

3903.3

3741.5

22.5|3338.5| 3695.8

3900.0

3867.2

3733.1

3631.7

3589.8

3650.5

3781.9

3933.6

3984.2

3812.3

25.0|3358.9|3757.1

3940.8

3867.2

3662.1

3499.8

3438.1

3519.0

3711.2

3933.6

4034.7

3883.1

27.5]3369.1|3808.1

3961.2

3836.6

3550.5

3307.1

3225.8

3337.0

3599.9

3913.4

4065.1

3953.8

30.0 {3389.5| 3859.1

3981.7

3765.4

3398.4

3063.6

2942.6

3094.3

3448.2

3862.8

4095.4

4014.5

32.5{3409.9|3900.0

3971.4

3673.8

3165.0

2708.5

2548.3

2740.4

3215.7

3771.8

4095.4

4065.1

35.0 | 3430.4] 3930.6

3951.0

3541.5

2870.9

2252.0

2042.7

2265.1

2922.4

3650.5

4095.4

4105.5

37.513450.8|3971.4

3930.6

3378.7

2515.8

1700.2

1432.9

1703.9

2568.5

3488.7

4065.1

4146.0

40.0 | 3481.4|4012.3

3889.8

3165.0

2059.3

1147.3

1010.2

1153.8

2113.4

3296.6

4024.6

4186.4

42.513512.014042.9

3828.5

2910.6

1497.3

865.3

812.0

867.6

1546.1

3043.8

3984.2

4237.0

45.0|13542.7| 4083.8

3757.1

2605.2

1014.4

711.1

700.8

711.9

1049.6

2750.5

39134

4277.4

47.513583.5|4114.4

3665.2

2228.7

757.8

619.8

634.0

623.9

789.8

2396.6

3832.5

4317.9

50.0 | 3634.5[4145.0

3542.7

1753.5

613.7

553.9

585.5

561.2

639.1

1933.4

3721.3

4358.3

52.513695.8/4185.8

3389.5

1232.4

521.4

495.0

544.0

505.6

546.1

1397.5

3569.6

4398.8

55.0|3797.9|4257.3

3216.0

834.5

451.4

439.3

503.6

454.0

476.3

958.6

3397.7

4459.5

57.5(3951.0{4492.1

3134.3

581.1

389.5

390.6

452.0

407.5

420.7

673.5

3266.2

4611.1

60.0 | 4206.3| 4982.2

3205.7

428.4

333.7

339.8

382.2

357.0

364.0

493.5

3286.4

5025.7

62.5|4696.3| 5339.5

3073.0

336.9

269.8

267.8

281.1

288.2

307.4

389.3

3286.4

5430.2

65.0 | 5186.4|5268.0

2337.9

252.4

183.3

169.1

119.5

191.6

222.5

310.4

2770.7

5511.1

67.5|5206.8| 4818.8

1233.3

158.5

115.5

97.8

98.6

99.3

140.1

214.4

1861.6

5288.7

70.0 | 4553.4| 3920.4

364.5

103.5

89.4

85.8

84.8

84.6

97.4

128.5

736.2

4661.7

72.5|3379.3|2542.1

158.8

87.0

76.7

77.4

74.5

74.9

81.5

97.3

196.1

3559.5

75.0 {1608.0{ 1080.2

118.9

70.6

63.2

68.7

70.7

65.8

69.1

80.3

119.6

1947.6

77.5| 731.0] 603.4

94.5

57.6

53.5

61.4

65.7

57.4

57.0

65.7

94.3

845.4

80.0| 217.5] 336.9

75.4

47.2

45.3

49.3

50.1

50.7

47.1

53.5

76.1

4743

825| 68.2] 170.0

56.6

39.3

38.2

37.6

36.9

41.6

40.0

44.3

61.7

252.8

85.0| 41.3] 701

33.2

25.2

28.7

26.6

23.1

29.1

33.6

35.0

42.2

129.2

87.5| 228 239

15.3

12.9

14.0

14.6

10.6

17.1

20.0

19.7

24.2

52.6

90.0| 141 125

8.1

6.2

6.2

7.1

7.5

7.6

8.3

9.5

10.6

16.8

H péylotn Tiun eivat ypappookiaopévn/ The maximum value is highlighted
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Mivakag 1-2: Tiuég pwtelvn¢ évtaonc (candela) ota emineda Cy éwg Cyig5 0TO Avw NIo@aiplo
Table 1-2: Luminous intensity values (candela) in the planes Cy to Ci45 in the upper hemisphere.

Owtewvr évraon/ Luminous intensity (cd)

Y (0) CO ClS CSO C:45 C60 C:75 C90 C105 C120 C135 C150 C165

925 114 8.1 6.1 5.1 4.6 5.2 5.5 5.0 5.0 5.6 6.8 10.0

950 22.1 9.4 4.4 3.2 3.2 4.5 4.7 4.2 3.6 4.1 5.2 7.6

975 30.8] 124 2.3 1.4 2.1 3.0 3.3 2.8 2.3 2.2 3.2 10.2

100.0f 12.2 6.2 1.0 0.9 1.6 2.1 2.2 1.6 1.5 1.1 1.5 6.9

102.5 9.4 5.2 1.2 1.0 1.6 1.9 1.8 1.3 1.3 1.1 0.9 2.4

105.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

107.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

110.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

112.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

115.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

117.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

120.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

122.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

125.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

127.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

130.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

132.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

135.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

137.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

140.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

142.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

145.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

147.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

150.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

152.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

155.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

157.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

160.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

162.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

165.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

167.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

170.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

172.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

175.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

177.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

180.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

H péylotn Tiun eivat ypappookiaopévn/ The maximum value is highlighted
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Mivakag 1-3: Tipnég pwtevig évtaonc (candela) ota emineda Cigy €wg Cays 0TO KATW NUICPAiplQ
Table 1-3: Luminous intensity values (candela) in the planes Cygy to Ca4s in the lower hemisphere.

Qwrtewvr évtaon/ Luminous intensity (cd)

v(°)

ClBO

C195

C210

C225

C240

C255

C270

C285

C300

C315

C330

C345

0.0

3185.3

3185.3

3185.3

3185.3

3185.3

3185.3

3185.3

3185.3

3185.3

3185.3

3185.3

3185.3

2.5

3195.5

3154.9

3114.1

3073.4

3042.9

3022.5

3012.3

3022.0

3042.4

3062.8

3103.7

3134.3

5.0

3215.8

3124.5

3042.9

2961.4

2890.2

2849.5

2839.3

2848.4

2889.3

2940.3

3011.8

3093.4

7.5

3246.2

3104.2

2971.6

2849.5

2747.7

2686.7

2656.1

2674.9

2736.1

2817.8

2930.1

3062.8

10.0

3276.6

3094.0

2910.6

2737.5

2595.1

2493.3

2452.6

2480.9

2572.8

2695.3

2858.6

3042.4

12.5

3317.2

3083.9

2849.5

2615.4

2411.9

2289.8

2238.9

2276.7

2389.0

2572.8

2787.2

3022.0

15.0

3357.8

3073.7

2788.4

2483.1

2228.7

2076.1

2011.9

2062.3

2205.2

2429.8

2715.7

2991.3

175

3398.4

3063.6

2717.2

2340.7

2045.5

1856.2

1785.0

1843.8

2012.3

2276.7

2623.8

2960.7

20.0

3438.9

3043.3

2635.8

2198.2

1847.1

1629.3

1555.0

1619.2

1811.1

2123.6

2521.7

2919.9

22.5

3479.5

3023.0

2544.2

2035.4

1642.5

14115

1334.2

1399.7

1603.9

1954.1

2409.4

2879.0

25.0

3509.9

3002.7

2442 .4

1867.4

1432.9

1209.0

1146.9

1196.5

1394.6

1771.3

2297.1

2838.2

27.5

3550.5

2982.4

2340.7

1684.3

1233.4

1063.5

1019.7

1054.6

1194.5

1580.4

2174.6

2797.4

30.0

3581.0

2952.0

2228.7

1490.9

1080.8

957.6

926.1

949.5

1047.5

1385.4

2041.9

2746.3

32.5

3611.4

2931.7

2116.8

1288.4

960.7

878.3

862.0

870.9

932.1

1189.4

1912.2

2705.5

35.0

3652.0

2901.3

1989.6

1112.3

868.1

826.4

823.3

821.9

844.3

1034.2

1771.3

2654.4

37.5

3692.5

2870.9

1854.2

981.0

806.0

794.8

807.0

794.3

789.2

916.8

1619.2

2603.4

40.0

3733.1

2840.4

1702.6

877.2

765.3

780.6

795.8

785.1

756.5

824.9

1452.8

2542.1

42.5

3773.7

2799.8

1533.6

796.8

739.9

769.4

783.6

773.9

737.1

755.5

1272.1

2480.9

45.0

3824.4

2759.3

1344.3

739.9

716.4

750.0

778.5

756.5

715.7

707.5

1074.0

2419.6

47.5

3865.0

2708.5

1136.7

697.1

689.0

730.7

776.5

741.2

691.2

667.7

893.3

2348.2

50.0

3925.9

2657.8

943.4

656.4

663.5

715.4

774.5

725.9

666.7

633.0

757.5

2276.7

52.5

3996.9

2607.1

788.7

618.7

638.1

698.1

773.4

709.6

642.2

599.3

663.6

2195.0

55.0

4088.2

2556.4

680.8

581.1

613.7

684.9

772.4

695.3

616.6

562.5

592.1

2113.3

57.5

4240.3

2515.8

604.5

544.5

595.3

675.7

770.4

685.0

593.2

524.8

536.0

2041.9

60.0

4422.9

2515.8

539.4

506.8

574.0

669.6

758.2

673.8

571.7

487.0

487.0

1990.8

62.5

4778.0

2525.9

484 .4

466.1

556.7

655.4

737.8

657.5

553.3

451.3

445.1

1954.1

65.0

5325.8

2515.8

436.6

428.4

536.3

636.0

703.2

634.0

532.9

416.5

403.3

1908.1

67.5

5549.0

2465.1

380.6

390.8

504.8

611.6

565.8

608.5

504.3

378.8

344.1

1808.1

70.0

5163.5

2282.5

314.5

344.0

469.1

493.6

262.6

456.4

469.6

329.8

271.6

1548.8

72.5

4311.3

17915

240.2

291.1

422.3

244.2

156.0

212.4

419.6

277.7

201.7

1027.1

75.0

2830.3

982.0

171.4

245.3

352.1

127.0

73.1

87.0

343.0

265.4

142.0

367.5

77.5

1314.7

296.2

114.3

198.7

231.0

65.8

56.3

65.3

193.8

146.3

83.7

107.9

80.0

587.4

89.5

68.8

90.2

105.5

56.0

31.4

53.2

77.2

59.4

54.8

54.0

82.5

152.6

49.6

46.9

39.8

38.3

17.8

4.4

15.6

27.1

32.1

36.5

40.9

85.0

49.7

37.2

32.9

21.7

16.6

7.1

1.0

8.4

14.7

24.3

27.1

28.7

87.5

32.0

26.7

25.2

20.9

10.3

3.5

0.8

4.5

9.2

16.6

17.8

17.4

90.0

17.7

145

15.3

12.0

6.1

1.3

0.8

1.8

5.5

7.8

10.6

9.2

H péylotn Tiun eivat ypappookiaopévn/ The maximum value is highlighted
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Mivakag 1-4: Tinég pwtelviic évtaonc (candela) ota emineda Cigy €éwg Cays 0TO Avw nIo@aipla

Table 1-4: Luminous intensity values (candela) in the planes Cygy to Cags in the upper hemisphere.

Qwrtewvr évtaon/ Luminous intensity (cd)

V() | Ciso Cios | Coo | Coos | Coso | Coss | Coro | Coss | Caoo | Cass | Cszo | Cass
92.5 12.0 9.4 8.7 6.2 3.8 0.8 0.9 11 3.1 4.3 6.4 7.7
95.0 145 8.7 5.8 3.6 1.6 0.6 0.9 0.9 15 2.9 4.9 7.7
97.5 30.0 9.7 4.9 2.0 0.8 0.6 0.9 0.9 0.8 1.7 3.5 7.5

100.0 19.0 9.3 3.3 1.0 0.4 0.7 1.0 1.0 0.6 0.7 18 6.8

102.5 8.4 7.5 2.5 0.7 04 0.7 11 1.0 0.7 0.5 1.0 6.5

105.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

107.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

110.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1125 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

115.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1175 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

120.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

122.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

125.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

127.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

130.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1325 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

135.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

137.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

140.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

142.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

145.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

147.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

150.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

152.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

155.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

157.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

160.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

162.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

165.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

167.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

170.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1725 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

175.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

177.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

180.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
H péylotn Tiun eivat ypappookiaopévn/ The maximum value is highlighted
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Mivakag 2-1: ZwviKA Katavoui QWTEIVAG PORQETO KATW NUIo@aipla

Table 2-1:  Zonal flux distribution in the lower hemisphere.
A w Porj Cwvng > UVOAIKN pon Porj Cwvng 2 UVOAIKN pon
v’ v2° Zone flux Total flux Zone flux Total flux
(lumen) (lumen) (%) (%)
0.0 0.0 0 0 0.0 0.0
0.0 2.5 19 19 0.2 0.2
2.5 5.0 57 76 0.6 0.8
5.0 7.5 95 171 11 19
75| 10.0 132 303 15 3.4
10.0| 125 168 472 19 5.2
125| 15.0 203 675 2.3 7.5
15.0| 175 237 912 2.6 10.1
17.5| 20.0 268 1179 3.0 13.1
20.0| 225 296 1475 3.3 16.4
22.5| 250 321 1796 3.6 19.9
25.0| 275 342 2137 3.8 23.7
27.5| 30.0 360 2497 4.0 27.7
30.0| 325 373 2870 4.1 31.9
32.5| 35.0 380 3250 4.2 36.1
35.0| 375 382 3633 4.2 40.3
37.5| 40.0 380 4013 4.2 44.5
40.0| 425 376 4388 4.2 48.7
425 45.0 372 4760 4.1 52.8
450 475 368 5128 4.1 56.9
475 50.0 365 5493 4.0 61.0
50.0| 525 360 5853 4.0 65.0
52.5| 55.0 356 6208 3.9 68.9
55.0| 57.5 356 6564 3.9 72.9
57.5| 60.0 365 6929 4.0 76.9
60.0| 625 380 7308 4.2 81.1
62.5| 65.0 385 7694 4.3 85.4
65.0| 675 368 8062 4.1 89.5
67.5| 70.0 323 8385 3.6 93.1
70.0| 725 256 8641 2.8 95.9
725| 750 172 8813 19 97.8
75.0| 775 94 8908 1.0 98.9
77.5| 80.0 48 8955 0.5 99.4
80.0| 825 24 8979 0.3 99.7
82.5| 85.0 12 8992 0.1 99.8
85.0| 875 7 8999 0.1 99.9
87.5| 90.0 4 9002 0.0 99.9
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Mivakag 2-2: ZwvIKA KAaTavoun QWTEIVAG pORGETO Avw nULogaipla

Table 2-2:  Zonal flux distribution in the upper hemisphere.
A w Porj Cwvng > UVOAIKN pon Porj Cwvng 2 UVOAIKN pon
v v’ Zone flux Total flux Zone flux Total flux
(lumen) (lumen) (%) (%)

90.0| 925 2 9004 0.0 99.9

925| 95.0 2 9006 0.0 100.0

95.0|] 975 2 9007 0.0 100.0

97.5| 100.0 1 9009 0.0 100.0
100.0| 102.5 1 9009 0.0 100.0
102.5| 105.0 0 9010 0.0 100.0
105.0| 107.5 0 9010 0.0 100.0
107.5| 110.0 0 9010 0.0 100.0
110.0| 1125 0 9010 0.0 100.0
112.5] 115.0 0 9010 0.0 100.0
115.0] 117.5 0 9010 0.0 100.0
117.5] 120.0 0 9010 0.0 100.0
120.0| 122.5 0 9010 0.0 100.0
122.5| 125.0 0 9010 0.0 100.0
125.0| 127.5 0 9010 0.0 100.0
127.5| 130.0 0 9010 0.0 100.0
130.0| 132.5 0 9010 0.0 100.0
132.5| 135.0 0 9010 0.0 100.0
135.0| 137.5 0 9010 0.0 100.0
137.5| 140.0 0 9010 0.0 100.0
140.0 | 1425 0 9010 0.0 100.0
142.5| 145.0 0 9010 0.0 100.0
145.0| 147.5 0 9010 0.0 100.0
147.5| 150.0 0 9010 0.0 100.0
150.0 | 152.5 0 9010 0.0 100.0
152.5| 155.0 0 9010 0.0 100.0
155.0 | 157.5 0 9010 0.0 100.0
157.5| 160.0 0 9010 0.0 100.0
160.0| 162.5 0 9010 0.0 100.0
162.5| 165.0 0 9010 0.0 100.0
165.0| 167.5 0 9010 0.0 100.0
167.5| 170.0 0 9010 0.0 100.0
170.0| 1725 0 9010 0.0 100.0
172.5| 175.0 0 9010 0.0 100.0
175.0| 177.5 0 9010 0.0 100.0
177.5| 180.0 0 9010 0.0 100.0

Yuvoliky por pwTiotikou / Total luminaire flux output ®=9010 lumen
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Mivakag 3:  XuykevtpwTikA (WVIKA KATAVOUR QWTEWVAGPONAG

Table 3: Zonal lumen summary.

y (©) % of luminaire flux % of luminaire flux w
0-30 217.7 40.3 /2
0-40 44,5 76.9 i
0-60 76.9 95.9 3m/2
0-90 99.9 99.9 2n

90-120 0.1 100.0 4m
90-130 0.1
90-150 0.1
90-180 0.1
0-180 100.0

Mivakag 4: K atavoun TnG eWTEIVNG poNG OTOV OTEPED XWPEO KAl KATNYOPLOTTOINON TOU PWTICTIKOU
katd CIE, DIN kat UTE.
Table 4: Luminous flux distribution in the space and classification of the luminaire according to
CIE, DIN and UTE.
Efficiency 100.00 % Total Flux 8010.00 Im Luminaire Flux 9010.00 Im
RI 0.60 0.80 1.00 1.25 1.50 2.00 250 3.00 4.00 5.00 10.00 20.00
DRR 0.31 0.39 0.46 0.53 0.59 0.68 074 079 0.84 0.88 085 0.98
RC 5 5 5 5 5 5 5 4 4 4 3 1
Zonal Flux per 1000 Lumen
ye 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180
ZF(Y) 34 131 277 445 610 769 931 994 999 1000 1000 1000 1000 1000 1000 1000 1000
Zonal Flux CIE Flux Codes
Gamma ° Flux  Sumim  Flux[%] Sum [% 47 77 97 100 100
- 0 0.00 000  000% 0.00%
100% 5° 8.45 845 084% 084%
10° 2519 3364 252% 3.36%| CIE. 5/5/5/5/5/5/5/4/4/413/11
15° 41.29 7492  413% 749%
20° 5508 13090 560% 13.00%
25° 68.40 19930 6.84% 19.93%| D DIN 5040 A30
30° 7785 27715 778% 27172%
35° 8360 36075 836% 36.07%
40° 8461 44536 B846% 4454% | FUTE 1.00E
75% 45° 8293 52829 829% 5283%
50° 81.33 60062 813% 6096%
55° 7944  639.06 7.04% 68.91%| °NEN BZ5/1.2514 874
60° 7996 76902 800% 7690%
65° 84.91 853.93 849% 8539%| Lor 100.00000 %
70° 7677 93070 768% 9307%
75° 4748 97818 475% 9782%
80° 1576 99395 158% 99.30%| ULOR 0.08370 %
50% 85° 403 99798 040% 9980%
90° 119 99916  0.12% 99.92%
95° 0.40 99956 004% 9996%| DLOR 99.91630 %
100° 031 99987 003% 0999%
105° 013 100000  0.01% 100.00 %
110° 000 1000.00 0.00% 100.00%| YFF 0.083¢0:%
115° 0.00 100000 0.00% 100.00 %
120° 0.00 100000 0.00% 100.00%
F 91630 9
25% 125° 000 100000  0.00% 100.00%| O 90:91630:%
130° 000 100000 0.00% 10000 %
135° 0.00 1000.00 0.00 % 100.00 %| FFR 0.08377 %
140° 0.00 100000 0.00% 100.00%
145° 0.00 100000  0.00% 100.00%
150° 0.00 100000 0.00% 100.00%| RN 0.08370 %
155° 0.00 100000 0.00% 100.00%
160° 0.00 100000 0.00% 100.00 %
0% Y 165° 0.00 100000 0.00% 100.00%| BLF 1.0
- rErre 170° 0.00 100000 0.00% 100.00%
175 000 100000  0.00% 100.00%| . L
180° 000 100000 0.00% 100.00% (Ipea=2. H1514)
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90 Gamma Angles 180° 120°

165 15 200
180 0 105° 105°
270 90° 90°
C Halfplanes
270.0
75° 78
180.0 —— 0.0
90.0
165.0 ———  15.0 60° 60°
Flux 9010.00 Im
Maximum §98.19 cd/kim 600
Position C=15.00 G=65.00
Efficiency: 100.00%
Date: 15-01-2018 45° 45°
Sym. on planes 270-90 800
1000 cd/kim
30° 15° 0° 15° 30°

Txnua 1:  TMoAikr katavour tng ewTtevh évraonc Ot Tipég Tou Mivaka 1 avayovtat (cd/1000
Im) otnVv OAIKA PWTELIVH POK TOU QWTIOTIKOUMOUL urtoAoyiletatotov MNivaka 2 amd
TNV OAOKANPWON TNG KATAVOUAG TNG PWTEIVAG €VTaoNG

Figure 1: Polar distribution of luminous intensity. The luminous intensity values of Table 1 are
normalized (cd/1000 Im) to the total luminous flux of the luminaire that is
calculated in Table 2
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Tilting Angle = 0.0

DLOR =99.92%

Pavement 90% Road
37.03% 62.89%
80%
70% c27g| €90
{ |
e
60%
50%
40%
30%
-5H -4H -3H -2H -H OH TH 2H 3H 4H 5H
Spread 34.6° Narrow DLOR 99.91630 %
Throw 63.8° Intermediate ULOR 0.08370 %
SLI (glare) 2.9 Moderate Efficiency 100.00000 %
CIE Cutoff Semi-Cutoff - Max: C=15.0° Gamma=65.0° RN 0.08370 %
lesna Cutoff Cutoff Luminous Intensity Class G3
Riti=0s fice IESNA Typel Medium Asymmetrical Steinaex o<

TxAUa 2:  Aldypappa GUVTEAECTH Xpnotpomoinong (yia KAion ewtiotikou B).

Figure 2: Diagram of the utilization factor (for tilt angle 0°).
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TxAua3-1:  KaumoAeg Isolux (og lux). Khion @wtiotikou: 0°. 'YPog gwTioTiKoU: 9 m

Figure 3-1:  Isolux diagram (in lux). Tilt angle:0°. Luminaire mounting height: 9 m
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Mivakag 5:  Katnyoplomoinongwtelvig évtaonckatd EN 13201-2.

Table 5:

Mivakag 6: KatnyoptomoinonBapfBwonckatd EN 13201-2.

Table 6:

Glare index classification according to EN 13201-2.

Luminous intensity classification according to EN 13201-2.
Katnyopia pwtevrc évtaong/ Luminous intensity class
Opta / Limits EN 13201 -2
Katny. | Maximum intensity (cd/klm) | Intensity cd/kIm
Class | at70° | at80° | at90° above 95°
Gl - 200 50 -
G2 - 150 30 -
G3 - 100 20 -
G4 500 100 10 0
G5 350 100 10 0
G6 350 100 0 0
MetpnBeioec Tinég/ Measured values
Katny. | Maximum intensity (cd/klm) |Intensity(cd/klm)
Class | at70° at80° | at90° above 95°
G3 | 5731 65.2 2.0 >0 |
KAion gwtiotikow: 0°, Tilt angle: 0° |

Katnyopia 8dupwonc/ Glare index class

‘Opta/ Limits EN 13201 -2

Katnyopia / Class DO D1 D2 D3 D4 D5 D6
Glare index maximum - 7000 | 5500 | 4000 | 2000 | 1000 | 500
MetpnOeioec Tipéc/ Measured values
Khion pwtiotiko0: 0°, Tilt angle: 0° | C-plane | . (cd/klm) |Lamp flux (klm) Imax (cd)
Maximum luminous intensity at y=85° | Cigs 14.3 9.010 129
Apparent area A of luminous part (m?) 0.00056
Glare index lpacA °° (cd/m) 5438
Parts of light source visible at y=85° Yes
Katny. 8auBwond/ Glare index class DO
Mivakag 7: Métpnon NAEKTPIKWV TTAPAUETPWY
Table 7: Measurement of electrical parameters.
Tdon Pebua loxug Qavopgvn loxug Agpyog 1oXUG A
Voltage Current Wattage Apparent power | Reactive power (cap)
V) (A) (W) (VA) (VAI)

229.94 0.2615 59.456 60.14 -9.05 0.98862
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Table 8: Suvohikn QWTEVA PO Draeq TOU PWTIOTIKOU, PWTEIVH POt Dyse 0€ KWVO 90° cUPPWVA TOV
Kavoviouo 874/2012 tn¢ Eupwmnaikng EMTpomric kat UoAOIGUOC TNG amodoorG Tou

Table 8: Total luminous flux ®,4eq Of the luminaire, luminous flux @ in a 90° cone according to the
Regulation 874/2012 of the European Commission and calculation of its efficacy.

Rated (OIPN @190/ Oraeq | Directional Non Ouse Efficacy
luminous (Im) (%) directional (Im) Qrated/Prated
flux (Im/W)
(Drated
(Im)
(1) (2 3 4) ©) (6)
9010 6929 77 - Yes 6929 152

(1) O rateq: Measured luminous flux

(2) © 120 (Im): Luminous flux in a 120° cone
(3) Directional: If @120/ (Drated > 80%

(4) Non directional: If ©120/ Dyareq < 80%
(5) © yse: Measured luminous flux in a 120° cone for directional. Q. equal to @4eq for non-directional
(6) Efficacy: Ratio of rated luminous flux to measured active power P eq

Table 9: Evepyelakr KAAON QWTIOTIKOVU.
Table 9: Energy efficiency class of the luminaire.

Dyse Prated Cor. factor Peor Pret EEI Energy
(Im) (W) (W) (W) efficiency
class
1) (2) 3 4) ®) (6) (1)
6929 59.456 1.0 59.456 508.658 0.12 A++

(1) @ ye: Useful luminous flux (see Table 9)

(2) Praeq: Measured active power (see Table 8)
(3) Correction factor = 1.00

(4) Peor: Corrected power = Correction factor X Paeq
(5) Prer: Reference power P, X 0.88X,/X . X 0.049MK

(6) EEI: Energy efficiency index = Pcq /P
(7) Label for energy efficiency class

" * ENERG ,/'n
IE IA
eHeprusa « EVEPYELA

Hellenic LED Industry
Leyond/Hellenic LED Industr

5 9 kWh/1000h

+ |
+
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Mivakag 10-1: Xpwpatik enidoon kat Seiktng xpwpatikng andédoonlag (CRI).
Table 10-1:  Colour rendering score and colour rendering index Rag (CRI).

T1 T2 T3 T4

T5

T6

T7 T8 |Ras (CRI)

70 78 85 72

69

69

81 54 72

Ot  tumomoinuévol  XPWUATIKOI
otoxol yia Tov TPocdloploud Tou
Rag (CRI) ka1 Tou Ras.

The standard colour targets for
the determination of Rag (CRI)
and of Rays.

Mivakag 10-2: Xpwpatikn enidoonkal Seiktng xpwpatikngamodoongRays.
Table 10-2: ~ Colour rendering score and colour rendering index Ras.

T9 T10 T11

T12

T13 T14 T15 Ras

-25 48 68

43

71

91 63 63

Mivakag 11:  Tpixpwpatikoi cuvteAeoTéCKal Beppokpada XPWHATOG
Table 11:  Tristimulus values and colour temperature.

X y V4 CCT (K)
0.380 0.378 0.242 4015
‘Eykpion-Xuvtaén ®.B. TommaArg YnieuBuvog petpricewv E.-N. Madidg
Approved-Issued F.V. Topalis Test engineer E.-N. Madias
NTUA-PL 2018011796
>elida 20 amd 20 Xelplotng E.-N. Madiag
Page 20 of 20 Operator E.-N. Madias




