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Luminaire list

Ototai Ptotal Luminous efficacy
267189 Im 1986.0 W 134.5 Im/W
pcs. Manufacturer Article No. Article name P P Luminous efficacy
4 BUCK LAHOR 12LED T2 0.7A 260 W 3515 Im 135.2 Im/W
4 BUCK LAHOR 24LED T2 0.7A 530 W 7031 Im 132.7 Im/W
5 BUCK STAR 48LED T2 0.7A 1040 W 14063 Im 1352 Im/W
5 BUCK STAR 80LED DWC 0.7A 1740 W 23438 Im 134.7 Im/W
4 BUCK VIHOR 32LED T2 0.7A 700 W 9375 Im 133.9 Im/W
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TIP 1
Description
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TIP 1
Summary (according to EN 13201:2015)

Roadway 1 (M5), 185.00 m2
Tarmac: CIE R3, gO. 0.070

37.00 m



FOTOMETRIJSKI PRORACUN - ZAGUBICA D IAI | |X

TIP 1
Summary (according to EN 13201:2015)

Manufacturer BUCK P 26.0 W
Article name LAHOR 12LED T2 Olanp 4136 Im
0.7A
O Luminaire 3515 Im
Fitting 1x QUICK FLUX XG
12LED LS 740 LS G8 n 85.00 %

LAHOR 12LED T2 0.7A (single side bottom)

Pole distance 37.000 m

(1) Light spot height 7.000 m

(2) Light point overhang -1.000 m

(3) Boom inclination 10.0°

(4) Boom length 0.500 m

Annual operating hours 4000 h: 100.0 %, 26.0 W
Consumption 702.0 W/km
ULR/ULOR 0.01 /0.00

Max. luminous intensities >70° 1117 cd/kim
Any direction forming the specified angle from the >80° 707 cd/kim
downward vertical, with the luminaire installed for >90° 39.6 cd/kim
use.

Luminous intensity class -
The luminous intensity values in [cd/kim] for

calculation of the luminous intensity class refer to the
luminaire luminous flux according to EN 13201:2015.

Glare index class D1
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TIP 1

Summary (according to EN 13201:2015)

Results for valuation fields

Symbol
Roadway 1 (M5) Lav
Uo
u

Tl

A maintenance factor of 0.80 was used for calculating for the installation.

Results for energy efficiency indicators

Symbol
TIP 1 Dp
LAHOR 12LED T2 0.7A De

(single side bottom)

Zagubica j.r.

Calculated

0.51 cd/m2

0.57

0.64

15 %

0.31

Calculated

0.018 W/Ix*m2

0.6 kWh/m2 yr,

Target

>0.50 cd/m2

>0.35

>0.40

<15%

>0.30

Consumption

104.0 kWh/yr

DIALUX

Check

u/
u/
u/
u/

s/



FOTOMETRIJSKI PRORACUN - ZAGUBICA

TIP 1
Roadway 1 (M5)

Results for valuation field

Symbol
Roadway 1 (M5) Lav
Uo
ul
Tl
Rei
Results for observer
Symbol
Observer 1 Lav
Position:
-60.000 m, 1.250 m, 1.500 m
Uo
ul
TI
Observer 2 L
Position:
-60.000 m, 3.750 m, 1.500 m
Uo
ul
TI

Calculated

0.51 cd/m2

0.57

0.64

15 %

0.31

Calculated

0.51 cd/m2

0.61

0.64

14 %

0.56 cd/m2

0.57

0.75

15 %

Maintenance value, horizontal illuminance [IX] (Iso-illuminance curves)

Zagubica j.r.

Target

>0.50 cd/m2

>0.35

>0.40

<15%

>0.30

Target

>0.50 cd/m2

>0.35

>0.40

<15 %

>0.50 cd/m2

>0.35

>0.40

<15 %

DIALUX

Check

\/

>/

u/

Check
u/
u/
u/
>/
s/
u/
u/

>/



FOTOMETRIJSKI PRORACUN - ZAGUBICA D I AI ' lX

TIP 1
Roadway 1 (M5)

Maintenance value, horizontal illuminance [Ix] (Value grid)

m 1.423 4.269 7.115 9.962 12.808 15.654 18.500 21.346 24.192 27.038 29.885 32.731 35.577
4583 962 847 786 683 558 453 413 456 5.45 6.25 7.14 8.04 9.56
3.750 1286 1093 835 697 550 434 4.09 431 5.44 6.30 793 10.38 12.79
2,917 1536 1281 906 6.63 4.88 3.89 3.66 381 4.87 598 8.80 12.34 15.35
2.083 1933 1559 966 621 4.30 3.30 3.02 3.16 431 5.68 9.50 14.89 19.18
1.250 18.16 1444 868 584 385 2.98 273 2.82 3.83 5.23 8.58 13.99 18.07

0.417 1201 1033 7.13 539 351 2,78 2.55 2.62 3.48 478 6.94 10.18 11.84

Maintenance value, horizontal illuminance [Ix] (Value chart)

Maintenance value, horizontal illuminance 7.78 Ix 2.55 Ix 19.3 Ix 0.328 0.132

Observer 1. Maintenance value, luminance with dry roadway [cd/m2 (Iso-illuminance curves)

— y.33 — (0311 — +0.3e— — +0.38 —— +0.37 —— +0.37 —— +0.38 —— +0.44 —— +0.46— — +0.43 —— +0.37 — p.311 — +0.32
+0.42 +0.39 +0.37 +0.40 +0.40 _1.0.40 +0.43 +0.47 +0.52 +0.50 1045 +0.42 +0.43
+0.50 +0.46 +0.41 +0.39 +0.39 +0.42 +0.47 +0.50 +0.57 +0.56 +0.56 +0.54 +0.52

————— ~0.61— ~0.55 ~0.46 ~0.43 ~0.42— )43 — ~0.47 ~0.54 +0-63 _j~63=== ~0.68 — ~0.72— ~0.65

> +0.59 +0.54 +0.47 +0.47 +0.48 +0.52 +0.59 +0.62 +0.71 1070 +0.69 +0.73 +0.63
- +0.44 +0.46 +0.48 +0.55 +0.59 +0.65 +0.73 +0.77 [w ] +0.77 +0.67 +0.57 +0.45

Observer 1. Maintenance value, luminance with dry roadway [cd/m2 (Value grid)

m 1423 4.269 7.115 9.962 12.808 15.654 18500 21.346 24.192 27.038 29.885 32.731 35.577
4583 033 031 036 038 037 0.37 0.38 044 0.46 0.43 0.37 031 0.32

3.750 042 039 037 040 040 0.40 0.43 047 0.52 0.50 0.45 0.42 0.43
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TIP 1
Roadway 1 (M5)

m 1423 4.269 7.115 9.962 12.808 15.654 18.500 21.346 24.192 27.038 29.885 32.731 35.577
2917 050 046 041 039 039 0.42 0.47 0.50 0.57 0.56 0.56 0.54 052
2.083 061 055 046 043 042 0.43 0.47 0.54 0.63 0.63 0.68 0.72 0.65
1.250 059 054 047 047 048 0.52 0.59 0.62 0.71 0.70 0.69 0.73 0.63

0.417 044 046 048 055 059 0.65 0.73 0.77 0.83 0.77 0.67 0.57 0.45

Observer 1. Maintenance value, luminance with dry roadway [cd/m2 (Value chart)

Lav Lmin Lmax gi g2

Observer 1. Maintenance value, luminance with dry 0.51 cd/m2 0.31 cd/m2 0.83 cd/m2 0.607 0.371
roadway

Observer 1 Luminance with new installation [cd/m2] (Iso-illuminance curves)

----- A 1 —-p.39]——+0.45— — +0.47 —— +0.47 —— +0.46 —— +0.48 —— +0.55 —— +0.57 —— +0.54 —— +0.46 —----p.39)——+0.40
052 +0.49 +0.46 +0.50 1050 1050 1054 +0.59 +0.65 +0.62 +0.56 +0.53 +0.54
+0.62 +0.58 +051 +0.49 +0.48 +0.52 +0.58 +0.63 +0.71 +0.70 +0.70 +0.67 +0.65

----- +0.76— — +0.68 ~ 1058 J 7052 7053 058 1 1067 0.79 7079 —JN0.85 — ~0.90— —+0.81
+0.74 +0.68 +0.59 +0.59 +0.60 +0.65 +0.74 +0.78 +0.88 +0.87 +0.87 +0.92 +0.79

+0.54 +0.58 +0.60 +0.69 +0.74 +0.81 +0.91 +0.96 proi +0.96 +0.84 +0.71 +0.56

Observer 1 Luminance with new installation [cd/m2] (Value grid)
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TIP 1
Roadway 1 (M5)

m 1423 4.269 7.115 9.962 12.808 15.654 18.500 21.346 24.192 27.038 29.885 32.731 35.577
4583 041 039 045 047 047 0.46 0.48 0.55 0.57 0.54 0.46 0.39 0.40
3.750 052 049 046 050 050 0.50 054 059 0.65 0.62 0.56 0.53 0.54
2917 062 058 051 049 048 0.52 0.58 0.63 0.71 0.70 0.70 0.67 0.65
2.083 076 068 058 054 052 0.53 0.58 0.67 0.79 0.79 0.85 0.90 0.81
1.250 074 068 059 059 060 0.65 0.74 0.78 0.88 0.87 0.87 0.92 0.79

0.417 054 058 060 069 074 0.81 091 0.96 1.04 0.96 0.84 0.71 0.56

Observer 1. Luminance with new installation [cd/m2] (Value chart)

Lav Lmin Lmax gi g2

Observer 1. Luminance with new installation 0.63 cd/m2 0.39 cd/m2 1.04 cd/m2 0.607 0.371

Observer 2. Maintenance value, luminance with dry roadway [cd/m2] (Iso-illuminance curves)

----- +0.34 - — +0.33 —— +0.38 —— +0.42 —— +0.42 —— +0.40 —— +0.41 — — +0.46~— +0.48— —+0.45~— +0.38 ——-p f f —+0.33
S +0.45 +0.44 +0.42 +0.43 +0.45 +0.46 1048 +0.51 +0.55 +0.53 1047 +0.44 +0.45
- +0.53 +0.51 +0.47 +0.47 +0.47 +0.48 +0.53 +0.57 +0.62 +0.59 +0.59 +0.56 +0.54
1.0.66 +0.62 ~O053 +0.49 +0.49 _l0.52 ~0:58 _"0.60 +0.70 ~0.68 1o +0.75 ~0.68

+0.64 +0.62 +0.58 +0.60 +0.60 +0.63 +0.70 +0.73 +0.80 +0.75 +0.73 +0.76 +0.65

+0.45 +0.49 +0.53 +0.62 +0.67 +0.74 +0.84 +0.85 [090] +0.82 +0.70 +0.59 +0.46

T T

Observer 2: Maintenance value, luminance with dry roadway [cd/irfl (Value grid)

Zagubica j.r. 1
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TIP 1
Roadway 1 (M5)

m 1423 4.269 7.115 9.962 12.808 15.654 18.500 21.346 24.192 27.038 29.885 32.731 35.577
4583 034 033 038 042 042 0.40 041 0.46 0.48 0.45 0.38 0.32 0.33
3.750 045 044 042 043 045 0.46 0.48 0.51 0.55 0.53 0.47 0.44 0.45
2917 053 051 047 047 047 0.48 0.53 057 0.62 059 0.59 0.56 0.54
2.083 066 062 053 049 049 0.52 0.58 0.60 0.70 0.68 0.71 0.75 0.68
1.250 0.64 062 058 060 060 0.63 0.70 0.73 0.80 0.75 0.73 0.76 0.65

0.417 045 049 053 062 067 0.74 0.84 0.85 0.90 0.82 0.70 0.59 0.46

Observer 2: Maintenance value, luminance with dry roadway [cd/m2 (Value chart)

Lav Lmin Lmax gi g2

Observer 2: Maintenance value, luminance with dry 0.56 cd/m2 0.32 cd/m2 0.90 cd/m2 0.574 0.358
roadway

T T

Observer 2: Luminance with new installation [cd/m2] (Iso-illuminance curves)

-——-+0.42 ——+0.41— — +0.48 — +0.52 — +0.52 ———+0.50 —+0.52 - —+0.58 —— +0.60 ——+0.57 —+0.48 — [HOy-—+0.42
+0.56 +0.54 _l0.52 +0.54 _|0.56 +0.58 +0.60 1064 +0.69 +0.66 +0.59 +0.54 +0.56
+0.66 +0.64 +0.59 +0.58 +0.58 +0.60 +0.66 _|0.71 +0.78 +0.74 +0.73 1.0.69 +0.67

-——-1"0.82——+0.77 ,0.67 " +0.62— _N065 —~N0:72 — 1074 +088 J "85 ,089 —~"0.94—— J084

=+ +0.80 +0.77 +0.73 +0.75 _|0.75 +0.79 _lLos7 +0.91 +1.00 +0.93 +0.91 +0.95 +0.82
+0.56 +0.61 +0.66 +0.77 +0.84 +0.93 +1.0 pi pi +1.° +0.87 +0.73 +0.58

T T

Observer 2: Luminance with new installation [cd/m2] (Value grid)

m 1.423 4.269 7.115 9.962 12.808 15.654 18.500 21.346 24.192 27.038 29.885 32.731 35.577
4583 042 041 048 052 052 0.50 0.52 0.58 0.60 057 0.48 0.40 0.42
3.750 056 054 052 054 056 0.58 0.60 0.64 0.69 0.66 0.59 0.54 0.56
2917 066 064 059 058 058 0.60 0.66 0.71 0.78 0.74 0.73 0.69 0.67
2.083 082 077 067 062 062 0.65 0.72 0.74 0.88 0.85 0.89 0.94 0.84
1.250 080 077 073 075 075 0.79 0.87 0.91 1.00 0.93 0.91 0.95 0.82

0.417 056 061 066 077 084 0.93 1.05 1.06 112 1.02 0.87 0.73 0.58
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TIP 1
Roadway 1 (M5)

Observer 2: Luminance with new installation [cd/m2] (Value chart)
Lav Lmin Lmex gi g2

Observer 2: Luminance with new installation 0.70 cd/m2 0.40 cd/m2 1.12 cd/m2 0574 0.358
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TIP 2
Description
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TIP 2
Summary (according to EN 13201:2015)

Roadway 1 (M4), 210.00 m2
Tarmac: CIE R3, qO: 0.070

15
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TIP 2
Summary (according to EN 13201:2015)

Manufacturer BUCK P 530 W
Article name LAHOR 24LED T2 Olamp 8272 Im
0.7A
O Luminaire 7031 Im
Fitting 1x QUICK FLUX XG
24LED LS 740 LS G8 n 85.00 %

LAHOR 24LED T2 0.7A (single side bottom)

Pole distance 35.000 m

(1) Light spot height 10.000 m

(2) Light point overhang 0.500 m

(3) Boom inclination 10.0°

(4) Boom length 1.000 m

Annual operating hours 4000 h: 100.0 %, 53.0 W
Consumption 1537.0 W/km
ULR/ULOR 0.01 /0.00

Max. luminous intensities >70° 1117 cd/kim
Any direction forming the specified angle from the >80° 707 cd/kim
downward vertical, with the luminaire installed for >90° 39.6 cd/kim
use.

Luminous intensity class -
The luminous intensity values in [cd/klm]for

calculation of the luminous intensity class refer to the
luminaire luminous flux according to EN 13201:2015.

Glare index class D.0

Zagubica j.r. 16



FOTOMETRIJSKI PRORACUN - ZAGUBICA

TIP 2
Summary (according to EN 13201:2015)

Results for valuation fields

Symbol Calculated
Roadway 1 (M4) Lav 0.75 cd/m2

Uo 0.48

ul 0.62

TI 9 %

Rei 0.31

A maintenance factor of 0.80 was used for calculating for the installation.

Results for energy efficiency indicators

Symbol Calculated
TIP 2 Dp 0.027 W/Ix*m2
LAHOR 24LED T2 0.7A De 1.0 kWh/m2 yr,

(single side bottom)

Zagubica j.r.

Target

>0.75 cd/m2

>0.40

>0.60

<15%

>0.30

Consumption

212.0 kWh/yr

DIALUX

Check

u/
u/
u/
u/

u/

17



FOTOMETRIJSKI PRORACUN - ZAGUBICA

TIP 2

Roadway 1 (M4)

Results for valuation field

Symbol
Roadway 1 (M4) Lav
Uo
Ui
Tl
Rei
Results for observer
Symbol
Observer 1 Lav
Position:
-60.000 m, 1.500 m, 1.500 m
Uo
Ui
TI
Observer 2 Lav
Position:
-60.000 m, 4.500 m, 1.500 m
Uo
Ui
TI
~ i8] /
2 0 ... it y 7 y
_ _ 11 9.3 ~
- — 6ii

Calculated

0.75 cd/m2

0.48

0.62

9 %

0.31

Calculated

0.75 cd/m2

0.59

0.62

9 %

0.81 cd/m2

0.48

0.75

9 %

Maintenance value, horizontal illuminance [Ix] (Iso-illuminance curves)

Zagubica j.r.

Target

>0.75 cd/m2

>0.40

>0.60

<15%

>0.30

Target

>0.75 cd/m2

>0.40

>0.60

<15%

>0.75 cd/m2

>0.40

>0.60

<15%

DIALUX

rTér

Check

s/

>/

s/

u/

Check

s/

u/

u/

v/

u/

>/

u/

>/
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TIP 2
Roadway 1 (M4)

+ia +1b 14 +11 +8.8 +8.8 +8.5 + +n +14 +1b +1B
2n +18 +15 o +8.2 81 +7.9 +8.1 T +15 +18
218 +16 +13 +9.6 +7.6 +74 +7.3 +7.4 +9.8 +13 +16 418
+13 12 +10 +8.2 +n “ 468 +6.8 " +68 r +83 +1U 12 +13

_» +6.0 +6.0 +6.3 +5.9 +5.8 57 +5.9 +5.5 +6.0 +6.3 +6.1 46.2

| +35 [371 [3Zn +3.2 +4.2 +4.4 +4.6 3.9 33 5m +3.2 +37

__HI__

Maintenance value, horizontal illuminance [Ix] (Value grid)

m 1458 4.375 7.292 10.208 13.125 16.042 18.958 21.875 24.792 27.708 30.625 33.542

5500 1759 16.12 1399 1087 878 8.77 8.49 8.72 1106 1392 1607 1766

4500 21.02 1843 1479 1054 818 8.10 7.89 8.13 1079 1463 1809 2094

3.500 1826 1606 1311 9.57 761 7.44 732 743 9.77 1311 1607 1825

2500 1265 1158 10.27 8.22 7.07 6.84 6.84 6.76 8.29 1030 1171 1250

1500 599 601 632 5093 5.84 573 5.88 554 6.00 6.31 6.11 6.21

0500 347 305 305 323 4.19 437 455 391 329 312 3.20 372

Maintenance value, horizontal illuminance [Ix] (Value chart)
Eav Emin Emex gi a2

Maintenance value, horizontal illuminance 9.52 Ix 3.05 Ix 21.0 Ix 0.320 0.145

Observer 1. Maintenance value, luminance with dry roadway [cd/m2 (Iso-illuminance curves)

0.6/ +U.b/ +Utt> +U.b2 +U.b3 +u.ba +U./U +u./u +U./b Ufa +U./U
+0.79 +0.75 +0.69 +0.64 +0.66 +0.73 +0.79 +0.75 +0.83 +0.92 +0.88 +0.86
+0.80 +0.78 +0.75 +0.72 +0.72 +0.80 +0.87 +0.78 +0.84 +0.92 +0.87 +0.84
+0.74 +0.76 1 +0.79 _lo.82 +0.85 o9l [0.98) +0.84 +0.85 +0.85 +0.77 +074

— +0.66 +0.72 1080 +0.86 +0.89 +0.92 +0.97 +0.80 +0.73 +0.66 +0.60 +0.62
! |05 +0.60 +0.66 +0.72 _|0.76 +0.77 +0.78 +0.57 +0.45 AOAS) +0.46 _|0.52,

Observer 1. Maintenance value, luminance with dry roadway [cd/m2 (Value grid)

m 1458 4.375 7.292 10.208 13.125 16.042 18958 21.875 24.792 27.708 30.625 33.542

5500 067 067 065 062 0.63 0.68 0.70 0.70 0.75 0.78 0.74 0.70

Zagubica j.r. 19
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TIP 2
Roadway 1 (M4)

m 1458 4.375 7.292 10.208 13.125 16.042 18958 21.875 24.792 27.708 30.625 33.542
4500 079 075 069 064 0.66 0.73 0.79 0.75 0.83 0.92 0.88 0.86
3.500 080 078 075 072 0.72 0.80 0.87 0.78 0.84 0.92 0.87 0.84
2500 074 076 079 082 0.85 091 0.98 0.84 0.85 0.85 0.77 0.74
1500 0.66 072 080 0.86 0.89 0.92 097 0.80 0.73 0.66 0.60 0.62

0.500 056 060 066 0.72 0.76 0.77 0.78 0.57 0.45 044 0.46 0.52

Observer 1 Maintenance value, luminance with dry roadway [cd/mZ (Value chart)

Lav Lmin Lmex gi a2
Observer 1. Maintenance value, luminance with dry 0.75 cd/m2 0.44 cd/m2 0.98 cd/m2 0.586 0.447
roadway
0.85 0.99 ! 11
noo 0.92 N4 . _
e 0.99 5810

Observer 1. Luminance with new installation [cd/m2] (Iso-illuminance curves)

_lo.84 +U.84 +UsL ju.ff +0Y9 +0.8b +U88 08/ U4 +U.98 +0.92 +U.88
+0.99 104 +0.86 1,080 +0.82 +0.91 +0.99 ,0.94 +10 pr2l +11 11
+10 +0.98 +0.94 +0.90 +0.90 +1.00 11 +0.98 +1.0 +11 +11 +1.0
+0.92 1095 ' +0.99 o +11 +1.T= 412r- ol 14 097 +0:93
+0.83 1090 +1.0 14 14 +11 21 +1.00 +0.91 +0.82 +0.75 +0.77

| 4070 +0.75 +0.82 +0.90 +0.96 +0.96 +0.97 +0.72 +0.57 [035] +0.57 +0.65!

Observer 1. Luminance with new installation [cd/m2] (Value grid)
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TIP 2
Roadway 1 (M4)

m 1.458 4.375 7.292 10.208 13.125 16.042 18.958 21.875 24.792 27.708 30.625 33.542
5,500 084 0.84 081 077 0.79 0.85 0.88 0.87 0.94 0.98 0.92 0.88
4500 099 094 086 080 0.82 091 0.99 0.94 1.04 115 110 1.08
3,500 100 098 094 0.0 0.90 1.00 1.09 0.98 1.05 115 1.09 1.04
2,500 092 095 099 103 1.07 114 122 1.06 1.06 1.06 0.97 0.93
1500 0.83 090 101 107 111 115 122 1.00 0.91 0.82 0.75 0.77

0.500 0.70 075 082 0.90 0.96 0.96 097 0.72 0.57 0.55 0.57 0.65

Observer 1. Luminance with new installation [cd/m2] (Value chart)

Lav Lmin Lmax gi g2

Observer 1. Luminance with new installation 0.93 cd/m2 0.55 cd/m2 1.22 cd/m2 0.586 0.447

Observer 2: Maintenance value, luminance with dry roadway [cd/mZ (Iso-illuminance curves)

+0.ra. +U./U +0.1 +0./4j +U.8U +U./Y +0.8U +Us f
_ +0.91 _loss +0.81 +0.74 +0.75 +0.83 +0.89 +0.83 +0.90 +0.99 +0.95 +0.93
1094 1092 +0.89 +0.87 +0.87 +0.93 +0.99 +0.90 1095 +1.0 +0.98 +0.93
+0.90 1094 +0.96 +0.97 4098 +i.tr- [rorr +0.94 1095 ' +0.94 +0.87 +0:85
+0.67 1074 +0.83 +0.89 +0.92 +0.95 +1.0 +0.81 +0.75 1068 +0.63 +0.65
41044 _1.049 +0.56 1064 +0.71 +0.72 +0.73 +0.53 +0.41 [B A +0.40 +0.46,

Observer 2. Maintenance value, luminance with dry roadway [cd/mZ (Value grid)
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TIP 2
Roadway 1 (M4)

m 1.458 4.375 7.292 10.208 13.125 16.042 18.958 21.875 24.792 27.708 30.625 33.542
5,500 0.73 073 072 0.70 0.71 0.76 0.80 0.77 0.82 0.86 0.80 0.77
4500 091 088 081 074 0.75 0.83 0.89 0.83 0.90 0.99 0.95 0.93
3.500 094 092 089 087 0.87 0.93 0.99 0.90 0.95 1.03 0.98 0.93
2,500 090 094 096 0.97 0.98 1.03 1.09 0.94 0.95 0.94 0.87 0.85
1.500 0.67 074 0.83 089 0.92 0.95 101 0.81 0.75 0.68 0.63 0.65

0.500 0.44 049 056 064 0.71 0.72 0.73 0.53 0.41 0.39 0.40 0.46

Observer 2. Maintenance value, luminance with dry roadway [cd/m2 (Value chart)

Lav Lmin Lmax gi g2

Observer 2. Maintenance value, luminance with dry 0.81 cd/m2 0.39 cd/m2 1.09 cd/m2 0.478 0.353
roadway

Observer 2. Luminance with new installation [cd/m2] (Iso-illuminance curves)

+U.92 +0.91 +0.90 +0.8/ +0.89 +0.95 +0.99 +0.91’ +1.0 +1.1 +1.0 +0.98
—_» +11 11 +1.0 +0.93 +0.93 +1.0 +1.1 +1.0 +1.! +12 +1.2 +1.2
+1.2 +1-1 11 +1.1 +1.1 +1.2 +1.2 11 +1.2 +1.3 +1.2 +1.2
=1.1 = +1.2 +1.2 +1.2 +1.2 +13 [1-41 +1.2 +1.2 +1.2 +1.1 +1.1
_|o.84 +0.92 +1.° +1.1 +1.2 +1.2 8 +1.0 +0.93 +0.85 +0.79 £°
) +0.55 +0.61 +0.70 +0.80 +0.88 +0.90 +0.92 +0.67 +0.51 [048] +0.50 +0.58 j

Observer 2: Luminance with new installation [cd/m2] (Value grid)

m 1.458 4.375 7.292 10.208 13.125 16.042 18.958 21.875 24.792 27.708 30.625 33.542
5500 092 091 090 0.87 0.89 0.95 0.99 0.97 1.03 1.07 1.00 0.96
4500 114 110 101 093 0.93 1.04 111 1.04 112 124 118 116
3,500 117 114 112 109 1.08 1.16 123 112 118 1.28 122 116
2500 113 117 120 121 122 1.29 137 117 119 117 1.09 1.06
1500 084 092 104 111 115 119 1.26 1.02 0.93 0.85 0.79 081

0.500 055 061 070 0.80 0.88 0.90 092 0.67 0.51 0.48 0.50 058
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TIP 2
Roadway 1 (M4)

Observer 2: Luminance with new installation [cd/m2] (Value chart)
Lav Lmin Lmax gi g2

Observer 2: Luminance with new installation 1.01 cd/m2 0.48 cd/m2 1.37 cd/m2 0.478 0.353
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TIP 3
Description
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TIP 3
Summary (according to EN 13201:2015)

Roadway 1 (M3), 280.00 m2
Tarmac: CIE R3, gO 0.070

25



FOTOMETRIJSKI PRORACUN - ZAGUBICA

TIP 3

Summary (according to EN 13201:2015)

Manufacturer

Article name

Fitting

BUCK P
VIHOR 32LED T2 0.7A Olanp
O Luminaire

1X QUICK FLUX XG
32LED LS 740 LS G8 n

VIHOR 32LED T2 0.7A (single side bottom)

Pole distance 40.000 m

(1) Light spot height 10.000 m

(2) Light point overhang -0.500 m

(3) Boom inclination ac®

(4) Boom length 1500 m

Annual operating hours 4000 h: 100.0 %, 70.0 W
Consumption 1750.0 W/km
ULR/ULOR 0.00 /0.00

Max. luminous intensities >70° 1124 cd/kim
Any direction forming the specified angle from the >80° 154 cd/kim
downward vertical, with the luminaire installed for >90° 25.4 cd/kim
use. T
Luminous intensity class G*1

The luminous intensity values in [cd/kim]for

calculation of the luminous intensity class refer to the

luminaire luminous flux according to EN 13201:2015.

Glare index class D.0

Zagubica j.r.

70.0 W

11030 Im

9375 Im

85.00 %

DIALUX
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TIP 3

Summary (according to EN 13201:2015)

Results for valuation fields

Symbol
Roadway 1 (M3) Lav
Uo
Ui

Tl

A maintenance factor of 0.80 was used for calculating for the installation.

Results for energy efficiency indicators

Symbol
TIP 3 Dp
VIHOR 32LED T2 0.7A De

(single side bottom)

Zagubica j.r.

Calculated

1.06 cd/m2

0.49

0.71

12 %

0.38

Calculated

0.016 W/Ix*m2

1.0 kWh/m2 yr,

Target

> 1.00 cd/m2

>0.40

>0.60

<15%

>0.30

Consumption

280.0 kWh/yr

DIALUX

Check

u/
u/
u/
u/

s/
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TIP 3
Roadway 1 (M3)

Results for valuation field

Symbol Calculated Target Check
Roadway 1 (M3) Lav 1.06 cd/m2 >1.00 cd/m2 >/
Uo 0.49 >0.40 >/
Ui 0.71 >0.60
Tl 12 % <15 % u/
Re 0.38 >0.30 u/
Results for observer
Symbol Calculated Target Check
Observer 1 Lav 1.06 cd/m2 > 1.00 cd/m2 u/
Position:
-60.000 m, 1.750 m, 1.500 m Uo 050 >040 /
Ui 0.75 >0.60 u/
TI 10 % <15% >/
Observer 2 L 1.18 cd/m2 >1.00 cd/m2 s/
Position:
-60.000 m, 5.250 m, 1.500 m
Uo 0.49 >0.40 uy/
Ui 0.71 >0.60 u/
Tl 12 % <15 % >/
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TIP 3
Roadway 1 (M3)

Maintenance value, horizontal illuminance [Ix] (Iso-illuminance curves)

+13 +12 +12 +12 +12 +11 +10 +10 +11 +12 +12 +11 2 +13
+17 +16 +15 +16 +i4 +12 +11 +11 +12 +13 +15 +14 +16 +17
28 4 B 5 o s o4 o sz B s gy PO 428
+2/ +24 420  ~f15 +12 +11 +9'4 +95 +11 +12 +1b +19 +23 +27
[321 +28 +22 +1S +11 +9.4 +8.0 +8.2 +9.6 +10 +15 o1 27 [321
+2S +22 +18 +13 +9.7 +8.5 (7o +7.2 +8.6 +9.1 +13 +18 22 +25
Maintenance value, horizontal illuminance [IX] (Value grid)
m 1.429 4.286 7.143 10.000 12.857 15.714 18571 21.429 24.286 27.143 30.000 32.857 35.714 38571
6.417 1281 11.89 1194 1244 1197 1110 1013 1026 1122 1159 1173 1127 1187 1272
5250 17.14 1565 1543 1567 1374 1221 1085 1104 1231 1327 1471 1437 1552 17.10
4.083 2311 2074 1813 1477 1389 1215 1055 1073 1224 1318 1441 1735 2040 23.02
2917 2661 2361 1976 1500 1237 1095 937 955 11.09 1168 1492 1935 2338 2663
1.750 3201 27.76 2159 1461 1086 942 7.95 8.15 9.59 1039 1469 2107 2703 31.80
0.583 2540 2228 17.90 1260 968 8.47 7.00 7.20 8.58 9.10 1260 17.67 2222 2536
Maintenance value, horizontal illuminance [Ix] (Value chart)
Eav Emin Emax gi g2
Maintenance value, horizontal illuminance 15.2 Ix 7.00 Ix 32.0 Ix 0.462 0.219

Observer 1 Maintenance value, luminance with dry roadway [cd/mZ (Iso-illuminance curves)

Zagubica j.r. 29



FOTOMETRIJSKI PRORACUN - ZAGUBICA D IAI l |X

TIP 3
Roadway 1 (M3)

+0.56 +0.56 +0.59 +0.68 +0.74 +0.74 +0.75 +0.77 +0.79 +0.74 +0.65 10.53) +0.54 +0.56
+0.71 +0.73 +0.79 +0.87 +0.88 +0.89 +0.92 +0.93 +i.° +0.98 +0.91 +0.74 +0.71 +0.71
+0.93 +0.93 +0.90 +0.92 +1.0 +1.0 +1.0 +1'1 +1.2 +1'1 +1.0 +1.0 +0.96 +0.96
+1-1 11 +1U +10 11 +1.2 +1.2 +1.2 +1.4 +1.2 +1.2 +1.2 +1.2 11
+14 8 +1.2 +ili +1.2 +1.3 +1.3 +1.4 ‘15 +1.3 +1.4 +15 5 +1.4
+1.3 +1.3 8 13 +1.3 +1.4 +1.4 +1.4 _pX) +1.3 +1.4 +1.4 +1.3 +1.3

Observer 1. Maintenance value, luminance with dry roadway [cd/m2 (Value grid)

m 1.429 4.286 7.143 10.000 12.857 15.714 18571 21.429 24.286 27.143 30.000 32.857 35.714 38.571
6.417 056 056 059 0.68 0.74 0.74 0.75 0.77 0.79 074 0.65 0.53 0.54 0.56
5250 071 073 079 087 0.88 0.89 0.92 0.93 1.02 0.98 0.91 0.74 0.71 0.71
4.083 093 093 090 092 1.03 1.04 1.05 112 122 112 1.00 1.00 0.96 0.96
2917 109 108 105 104 111 1.16 115 124 1.37 118 118 124 116 111
1.750 139 134 122 112 1.16 1.25 128 1.36 1.48 1.30 1.38 150 1.45 141

0583 131 131 130 126 133 140 139 145 155 133 1.38 140 132 129

Observer 1. Maintenance value, luminance with dry roadway [cd/mZ (Value chart)

Lav Lmin Lmax gi g2

Observer 1. Maintenance value, luminance with dry 1.06 cd/m2 0.53 cd/m2 1.55 cd/m2 0.505 0.344
roadway

Observer 1. Luminance with new installation [cd/m2] (Iso-illuminance curves)
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FOTOMETRIJSKI PRORACUN - ZAGUBICA

TIP 3
Roadway 1 (M3)

DIALUX

+0.69 +0.70 +0.74 +0.85 +0.92 +0.93 +0.94 +0.96 +0.99 +0.92 +0.81 10.67) 10.67j +0.70
+0.89 +0.92 +0.99 +1.1 +1.1 +1.1 +11 +1.2 +1.3 +1.2 +1.1 +0.92 +0.88 +0.89
+1.2 +1.2 +1.1 +1.1 +1.3 +1.3 +1.3 +1.4 +1.5 +1.4 +1.3 +1.3 +1.2 +1.2
+14= +14 +1.3 +1.3 +1.4 +14 +1.4 +15 +17 +1.b +1.b +15 +1.4 +14
+1.7 +1.7 +15 +1.4 +1.5 +1.6 +1.6 +1.7 +1.8 +1.6 +17 prai 8 +1.8
+1.6 +1.6 +1.6 +1.6 +1.7 +1.7 +1.7 +1.8 prei +1.7 +1.7 +1.7 +1.7 +1.6

Observer 1. Luminance with new installation [cd/m2] (Value grid)

m 1.429 4.286 7.143 10.000 12.857 15.714 18571 21.429 24.286 27.143 30.000 32.857 35.714 38571

6.417 069 070 0.74 085 0.92 0.93 0.94 0.96 0.99 0.92 0.81 0.67 0.67 0.70

5250 0.89 092 099 109 1.10 111 115 117 1.27 1.22 113 0.92 0.88 0.89

4083 116 116 113 115 129 1.30 131 1.40 1.53 1.40 125 125 1.20 120

2917 136 135 131 1.30 1.39 145 1.44 155 171 1.47 147 155 1.45 1.39

1750 174 168 152 140 145 157 1.60 171 1.85 1.63 1.72 187 181 176

0.583 164 164 162 157 1.66 1.75 173 181 1.94 1.66 1.73 1.74 1.65 161

Observer 1. Luminance with new installation [cd/m2] (Value chart)

Lav Lmin Lmax gi g2

Observer 1. Luminance with new installation 1.32 cd/m2 0.67 cd/m2 1.94 cd/m2 0.505 0.344

Observer 2: Maintenance value, luminance with dry roadway [cd/mZ (Iso-illuminance curves)
+0.64 +0.67 +0.70 +0.77 +0.81 +0.82 +0.82 +0.83 +0.85 +0.80 +0.70 10.57) +0.58 +0.60
+0.85 +0.88 +0.93 +1.0 +1.0 +1.0 +1.0 +11 +n +1.1 +0.98 +0.81 +0.79 +0.81
11 14 1o +1.2 +1.3 +12 +1.2 +1.3 +14 +1.2 +11 +n +1.0 +11
a4 +13 +1.3 +1.3 +14 +1.4 +1.4 +1.4 +1.5 +1.3 +1.3 +1.4 +1.3 +1.3
[T61 [T61 +14 +1'4 +1.4 +15 +1.5 +15 [161 +1.4 +15 [161 [161 +15
+1.2 +12 +1.2 12 +1.3 +1.4 +1.4 +1.5 41) +1.3 +1.4 +1.4 +1.3 +1.3
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TIP 3
Roadway 1 (M3)

Observer 2. Maintenance value, luminance with dry roadway [cd/m2 (Value grid)

m 1.429 4.286 7.143 10.000 12.857 15.714 18571 21.429 24.286 27.143 30.000 32.857 35.714 38.571
6.417 064 067 070 0.77 0.81 0.82 0.82 0.83 0.85 0.80 0.70 057 0.58 0.60
5250 085 0.88 093 101 1.03 101 1.02 1.06 1.10 1.06 0.98 0.81 0.79 081
4.083 110 114 117 118 127 121 121 1.29 1.36 123 1.08 1.09 1.03 1.05
2917 136 135 131 130 1.38 144 142 1.44 154 132 1.29 1.36 131 1.28
1.750 160 156 145 137 141 147 147 155 164 143 152 1.60 1.56 154

0583 119 122 124 122 131 139 139 1.47 1.58 133 1.38 138 131 127

Observer 2: Maintenance value, luminance with dry roadway [cd/mZ (Value chart)

Lav Lmin Lmax gi g2

Observer 2: Maintenance value, luminance with dry 1.18 cd/m2 0.57 cd/m2 1.64 cd/m2 0.486 0.348

roadway

Observer 2: Luminance with new installation [cd/m2] (Iso-illuminance curves)

+0.80  +0.83  +0.88  +0.97  +1.0 +1.0 +1.0 +1.0 +11 +100  +0.88 07z D72 +ors
+1-1 1 +12 +1.3 +1'3 H3 +1.3 +1.3 +1.4 +13 +12 +1.0 +0.98 +1.0
a4 L4 +15 +15 +16 +15  +15 +16  +17 +15 +14  +l4  +13 +1.3
+1./ +17 +1.6 +1b +1./ +1.B +1.8 +1.8 +1Y +1.6 +1.6 +17 +1.8 +1.8

20 2° 48 L7 +1.8 +1.8 +1.8 +19 P A8  +10 2° +2.0 +1.9
5 +5 45 +1.5 e +1.7 A7 +1.8 2° +1.7 17 +1.7 +16 16

Observer 2: Luminance with new installation [cd/m2] (Value grid)

m 1.429 4.286 7.143 10.000 12.857 15.714 18571 21.429 24.286 27.143 30.000 32.857 35.714 38.571
6.417 080 083 088 097 101 1.02 1.03 1.04 1.06 1.00 0.88 0.72 0.72 0.75

5250 106 110 116 126 1.29 1.26 128 132 1.38 133 122 1.02 0.98 101

Zagubica j.r.
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TIP 3
Roadway 1 (M3)

m 1429 4286 7.143 10.000 12.857 15.714 18571 21.429 24.286 27.143 30.000 32.857 35.714 38571
4.083 138 143 146 148 158 151 151 161 17 154 135 1.36 1.29 131
2917 170 168 163 162 173 1.80 177 1.80 1.92 1.64 161 170 1.64 1.60
1.750 200 195 181 171 177 1.84 1.84 1.93 2.05 179 1.90 2.00 1.95 1.93

0583 148 152 154 153 1.64 174 1.74 1.84 1.98 1.66 172 173 164 159
Observer 2. Luminance with new installation [cd/m2] (Value chart)
Lav L min L maxg i g2

Observer 2: Luminance with new installation 1.47 cd/m2 0.72 cd/m2 2.05 cd/m2 0.486 0.348
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TIP 4
Description
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TIP 4
Summary (according to EN 13201:2015)

Roadway 1 (M2), 315.00 m2
Tarmac: CIE R3, gO. 0.070

30.00 m

DIALUX



FOTOMETRIJSKI PRORACUN - ZAGUBICA D IAI l |X

TIP 4
Summary (according to EN 13201:2015)

Manufacturer BUCK P 1040 W
Article name STAR 48LED T2 0.7A OLamp 16545Im
Fitting 1x QUICK FLUX XG O Luminaire 14063Im

48LED LS 740 LS G8
n 85.00 %

STAR 48LED T2 0.7A (single side bottom)

Pole distance 30.000 m

(1) Light spot height 12.000 m

(2) Light point overhang 0.000 m

(3) Boom inclination oo’

(4) Boom length 1500 m

Annual operating hours 4000 h: 100.0 %, 104.0 W
Consumption 3432.0 W/km
ULR/ULOR 0.00 /0.00

Max. luminous intensities >70° 1124 cd/kim
Any direction forming the specified angle from the >80° 154 cd/kim
downward vertical, with the luminaire installed for >90° 25.4 cd/kim
use.

Luminous intensity class G*1

The luminous intensity values in [cd/kim]for
calculation of the luminous intensity class refer to the
luminaire luminous flux according to EN 13201:2015.

Glare index class D.0
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TIP 4

Summary (according to EN 13201:2015)

Results for valuation fields

Symbol

Roadway 1 (M2) Lav

ul

Tl

A maintenance factor of 0.80 was used for calculating for the installation.

Results for energy efficiency indicators

Symbol

TIP 4 Dp

STAR 48LED T2 0.7A (single  De
side bottom)

Zagubica j.r.

Calculated

158 cd/m2

0.44

0.88

10 %

0.35

Calculated

0.014 W/Ix*m2

1.3 kWh/m2 yr,

Target

> 1.50 cd/m2

>0.40

>0.70

<10 %

>0.35

Consumption

416.0 kWh/yr

DIALUX

Check

u/
u/
u/
u/

s/
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TIP 4
Roadway 1 (M2)

Results for valuation field

Symbol Calculated Target Check
Roadway 1 (M2) Lav 1.58 cd/m2 > 1.50 cd/m2 s/
Uo 0.44 >0.40 >/
Ui 0.88 >0.70
Tl 10 % <10 % s/
Rei 0.35 >0.35 u/
Results for observer
Symbol Calculated Target Check
Observer 1 Lav 1.58 cd/m2 > 1.50 cd/m2 s/
Position:
-60.000 m, 1.750 m, 1.500
m m m Uo 0.45 >0.40 u/
Ui 0.92 >0.70 u/
TI 8 % <10 % v/
Observer 2 Lav 1.73 cd/m2 > 1.50 cd/m2 u/
Position:
-60. , 5.2 , 1.
60.000 m, 5.250 m, 1.500 m Uo 0.44 > 0.40 u/
Ui 091 >0.70 u/
Tl 10 % <10 % u/
Observer 3 Lav 1.87 cd/m2 > 1.50 cd/m2 v/
Position:
-60.000 m, 8.750 m, 1.500
m m m Uo 0.45 >0.40 a/
Ui 0.88 >0.70 u/
TI 8% <10 % .
Y
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TIP 4
Roadway 1 (M2)

Maintenance value, horizontal illuminance [IX] (Iso-illuminance curves)

+ie +16 +15 +14 (231 (131

+14 +15 +18 +18

=> +18 +18 +18 +18 +19 +19 +18 +17 +18 +18
+21 +20 +21 +23 23 +23 +22 2 20 +21

+26 +25 +25 +25 +25 +25 - 4 +25 +26
- 29 27 +25 24 +24 2 +26 29 +aL
433 81 +28 +26 +22 +23 +25 +28 +31 +33

371 +34 +30 +26 +2i +22 +25 +29 +34 371

—» +34 431 +27 +23 +19 +20 +23 26 +31 +34
124 +22 +2i +19 +17 +17 +19 +21 +23 +24

Maintenance value, horizontal illuminance [IX] (Value grid)

m 1500 4.500 7.500 10.500 13500 16.500 19.500 22.500 25.500 28.500
9.917 16.02 1551 14.76 13.83 13.04 13.25 13.87 14.87 15.68 1591
8.750 1842 17.82 1753 1834 18.52 18.54 17.87 17.34 17.97 18.25
7.583 2142 2041 2079 2297 23.16 23.22 21.96 20.06 2048 21.30
6.417 26.33 25.09 2457 2470 24.85 24.96 23.82 23.79 25.12 26.21
5250 31.06 28.86 27.14 2548 23.56 23.99 24.91 26.30 28.73 30.94
4.083 3312 3055 2825 25.60 2237 23.19 25.09 27.56 30.52 33.07
2917 3721 3394 30.23 2555 21.03 21.82 25.07 29.25 3351 37.04

1750 33.80 30.60 27.10 2283 18.92 19.77 22.53 26.49 30.51 33.63
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TIP 4
Roadway 1 (M2)

m 1500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500

0.583 2409 2250 21.12 1920 1652 1727 1884 2101 2294  23.99
Maintenance value, horizontal illuminance [Ix] (Value chart)
Eav Emin  EBmex dl a2

Maintenance value, horizontal illuminance 23.5 Ix 13.0 Ix 37.2 Ix 0.556 0.351

Observer 1. Maintenance value, luminance with dry roadway [cd/m2 (Iso-illuminance curves)

+0.81 +0.81 +0.80 +0.76 +0.72 IXT7T +0.72 +0.76 +0.79 +0.81
—t> +0.95 +0.96 +0.97 +1.0 +1.0 +1.0 +0.93 +0.91 +0.94 +0.95
+M +1.1 +1.2 +1.3 +1.3 +1.3 +1.2 +1.1 +11 +11
+1.3 +1.4 +1.4 +1.5 +1.6 +1.5 +1.4 +1.4 +1.4 +1.4
- +1.6 +1.6 +1.6 +1.7 +1.7 +1.6 +1.6 +1.6 +1.6 +1.7
+1.8 +1.8 +1.9 +1.9 +1.8 +1.8 +1.8 +1.9 +1.8 +1.8
+21 +2.! +2.1 J? 2 +2.0 +2.0 +2.1 +2.1 +2.! +21
> +2.2 2 +2.3 1201 2 +2.2 +2.3 +2.2 4|> 2 +2.2
o +2.! +2.2 +2.3 +2.1 +2.! 21 +2.1 +2.0 +2.0
E

Observer 1. Maintenance value, luminance with dry roadway [cd/m2 (Value grid)

m 1500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500
9917 081 081 080 0.76 0.72 0.71 0.72 0.76 0.79 081

8.750 095 096 097 103 1.02 1.00 093 0.91 0.94 0.95
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TIP 4
Roadway 1 (M2)

m 1.500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500
7583 111 113 117 129 133 132 119 1.09 1.10 113
6.417 134 137 140 150 157 153 143 1.38 1.38 137
5250 161 161 164 174 1.69 1.62 162 161 1.62 1.65
4083 178 182 185 195 181 1.80 185 1.86 1.82 182
2917 209 211 213 217 1.99 1.99 2.06 2.09 2.06 2.08
1750 222 222 228 238 218 220 226 223 218 2.19

0.583 203 206 217 231 211 211 212 2.05 2.00 2.00

Observer 1. Maintenance value, luminance with dry roadway [cd/mZ (Value chart)

Lav L min L max gi g2

Observer 1: Maintenance value, luminance with dry 1.58 cd/m2 0.71 cd/m2 2.38 cd/m2 0.450 0.300
roadway

22
25

Observer 1. Luminance with new installation [cd/m2] (Iso-illuminance curves)

Zagubica j.r. 4



FOTOMETRIJSKI PRORACUN - ZAGUBICA D IAI l |X

TIP 4
Roadway 1 (M2)

+1.0 +1.0 +1.00 +0.95 +0.90 (0X] +0.90 +0.95 +0.98 +1.0

+1.2 +1'2 +12 +13 +1.3 +1.3 +1.2 +11 +1.2 +1.2

+1'4 +14 +1'5 +1.6 +1.7 +1.7 +15 +14 +14 +14

17 a7 17 +1.9 +2.0 +1.9 +18 +1.7 +1.7 +17

—t> +2.0 +2.0 +2.° +2.2 +21 +2.0 +2.0 +2.0 +2.0 +2.1
+2.2 i 8 8 +2.4 +2.3 +2.2 +2.3 +2.3 +2.3 +2.3

+2.6 26 +2.7 +2.7 +25 +25 +2.6 —t g +26 +2.6

- 8 8 +2.9 4M) +2.7 8 +2.8 + 8 +2.7 +2.7
[&] (G] +2.7 +2.9 +2.6 +2.6 +2.6 [S] +25 +25

E

Observer 1. Luminance with new installation [cd/m2] (Value grid)

m 1500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500
9917 101 101 100 0.95 0.90 0.89 0.90 0.95 0.98 1.02
8.750 119 120 121 128 1.28 1.25 116 114 117 118
7583 139 141 146 161 167 1.66 149 137 1.38 141
6.417 167 172 175 187 1.96 191 179 172 1.73 171
5250 201 201 205 218 211 2.02 2.03 201 2.02 2.06
4083 222 227 231 244 227 224 231 233 228 2.28
2917 262 263 266 272 249 2.48 258 2.62 258 2.60
1750 277 277 285 297 273 275 2.83 279 273 274

0.583 254 257 271 288 2.64 2.63 2.65 2.56 250 2.50

Observer 1. Luminance with new installation [cd/m2] (Value chart)

Lav L min L max gi g2

Observer 1. Luminance with new installation 1.98 cd/m2 0.89 cd/m2 2.97 cd/m2 0.450 0.300
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TIP 4
Roadway 1 (M2)

Observer 2. Maintenance value, luminance with dry roadway [cd/m2 (Iso-illuminance curves)

_0.86 +0.86 +0.85 +0.81 +0.77 (0751 +0.77 +0.82 +0.83 +0.85
= +1.0 +1.0 +1.0 +11 +1-1 +141 +1.0 +0.98 +1.0 +1.0
+12 +1.2 +1.3 +1.4 +1.5 +15 +1.3 +1.2 +1.2 +1.2
+15 +1.8 +i.e +1.7 +1.8 +1.7 +1.6 +15 +1.5 +1.5
—» +1.8 +19 +1.9 +2.0 +2.0 +19 +19 +19 +1.8 +1.8
+2.2 +2.2 +2.2 +2.3 +2.1 +2.1 +2.1 +2.1 +2.1 42-1
+2.5 +2.8 LI® LDK) +2.4 +2.4 +24 +2.4 8 = +23
2.4 +2.4 +2.4 +2.5 +2.3 +2.4 +2.4 +2.4 +2.3 +2.3
+1.8 +1.9 +2.0 +21 +2.0 +2.0 +2.0 +1.9 +19 +19

Observer 2. Maintenance value, luminance with dry roadway [cd/m2 (Value grid)

m 1500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500
9.917 086 086 085 081 0.77 0.76 0.77 0.82 0.83 0.85
8.750 101 104 105 112 112 1.09 1.00 0.98 1.00 1.02
7583 123 124 128 141 1.49 1.46 134 122 121 121
6.417 152 157 164 171 1.77 171 158 153 154 153
5250 185 183 193 203 1.95 187 1.88 1.87 1.85 184
4083 220 221 222 231 213 2.06 2.08 211 210 211
2917 249 251 255 259 2.38 2.38 2.40 2.39 233 2.35

1750 236 236 244 254 233 237 243 2.39 234 234
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TIP 4
Roadway 1 (M2)

m 1500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500

0.583 183 188 200 214 1.95 1.95 1.98 1.93 1.90 191

Observer 2: Maintenance value, luminance with dry roadway [cd/m2 (Value chart)

Lav L min L max gl g2

Observer 2. Maintenance value, luminance with dry 1.73 cd/m2 0.76 cd/m2 2.59 cd/m2 0.440 0.294
roadway

Observer 2. Luminance with new installation [cd/m2] (Iso-illuminance curves)

+11 +11 +11 +1.0 +0.96 [0>K) +0.96 +1.0 +1.0 +1.1
+13 +13 +13 +1.4 +1.4 +1.4 +1.3 +1.2 +1.3 +1.3
+15 +1-6 +1.6 +18 +19 +18 +17 +15 +15 +15
+1.9 +2.° +2.0 +2.1 +2.2 +2.1 +2.0 +1.9 +1.9 +1.9
—» +2.3 +2.3 +2.4 +2.5 +2.4 +2.3 +2.3 +2.3 +2.3 +2.3
+2.8 +2.8 +2.8 +2.9 +2.7 +2.6 +2.6 +2.6 +2.6 +2.6
+31 +3.1 p i p i +3.0 +3.0 +3.0 +3.0 +2.9 +2.9
+3.0 +3.0 +3.0 m +2.9 +3.0 +3.0 +3.0 +2.9 +2.9
+2.3 +2.4 +2.5 +2.7 +2.4 +2.4 +2.5 +2.4 +2.4 +2.4

Observer 2: Luminance with new installation [cd/m2] (Value grid)

m 1500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500
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TIP 4
Roadway 1 (M2)

m

9.917

8.750

7.583

6.417

5.250

4.083

2.917

1.750

0.583

1.500 4.500 7.500 10.500

1.08

127

153

1.90

231

275

311

296

228

1.08

1.30

155

1.96

2.35

277

3.13

2.96

235

1.06

131

1.60

204

241

278

3.19

3.05

250

101

140

177

213

2.68

13.500

0.96

1.40

1.86

222

244

2.66

297

292

244

16.500

0.95

137

1.83

213

234

257

244

19.500

0.96

1.26

1.68

1.98

235

2.60

3.01

3.03

247

22.500 25.500

1.02

122

152

191

234

2.63

299

299

241

Observer 2. Luminance with new installation [cd/m2] (Value chart)

Observer 2: Luminance with new installation

DIALUX

28.500

1.04 1.06

1.25 127

151 152

1.92 191

231 2.30

262 264

292 2.93

292 293

237 2.39
Lav Lmin Lmax gi g2
2.17 cd/m2 0.95 cd/m2 3.24 cd/m2 0.440 0.294

Observer 3: Maintenance value, luminance with dry roadway [cd/mZ (Iso-illuminance curves)

Zagubica j.r.
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TIP 4
Roadway 1 (M2)

+0.93 +0.94 +0.92 +0.89 +0.86 +0.85 (B>XK1 +0.88 +0.90 +0.91
11 +1.2 +1.2 +1.2 +1.3 +1.2 +n +H +1.1 +H
+14 +1.5 +1.5 +1.6 +1.7 +17 +15 +1.4 +1.4 +1.4
+1.8 +1.9 +1.9 +2.0 +2.1 o +19 +1.8 +18 +1.7
—t> +2.8 +2.3 +2.4 +2.5 +2.3 +2.2 +2.2 +2.2 +2.2 +2.2
+2.6 1271 @m (271 +25 +25 +2.4 +24 +2.4 +2.4
+2.6 +2.6 pi pi +2.5 +2.5 +2.6 +2.6 +2.5 +2.5
+2.2 +2.2 +2.3 +2.4 Z ¢ +2.2 8 i 8 8 +2.3
+15 +1.6 +1.7 +1.9 +1.7 +17 +17 +17 +17 +1.7

Observer 3. Maintenance value, luminance with dry roadway [cd/m2 (Value grid)

m 1500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500
9.917 093 094 092 089 0.86 0.85 0.84 0.88 0.90 091
8.750 114 117 117 123 1.25 122 114 1.10 i1 111
7583 143 146 153 163 172 1.66 151 1.36 1.36 137
6.417 180 187 193 201 2.05 1.99 188 182 178 1.69
5250 235 232 236 247 232 219 216 218 217 218
4083 263 266 267 274 252 245 245 245 242 241
2917 260 264 270 275 253 2.53 260 255 250 2.53
1750 216 221 228 238 218 222 230 2.30 227 2.29

0.583 154 161 174 188 172 173 174 1.69 1.67 1.69

Observer 3: Maintenance value, luminance with dry roadway [cd/mZ] (Value chart)

Lav Lmin Lmax gi g2

Observer 3: Maintenance value, luminance with dry 1.87 cd/m2 0.84 cd/m2 2.75 cd/m2 0.449 0.305
roadway
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TIP 4
Roadway 1 (M2)

Observer 3: Luminance with new installation [cd/m2] (Iso-illuminance curves)

+1.2 +1.2 +1.2 +1.1 +1.1 +1.1 pw +1.1 +1.1 +1.1
— +1%4 +1.5 +1.5 +1.5 +1.6 +15 +14 +1.4 +1.4 +1.4
+1.8 +1.8 +1.9 +2.0 +2.1 +2.1 +1.9 +1.7 +1.7 +1.7
+2.2 +2.3 +2.4 +2.5 +2.6 +2.5 +2.4 +2.3 +2.2 +2.1
—t> +2.9 +2.9 +2.9 +31 +2.9 +2.7 +2.7 +2.7 +2.7 +2.7
+3.3 +3.3 +3.3 +31 +31 +31 +3.1 +3.0 +3.0
+3.2 +3.3 pH +3.2 +3.2 +3.2 +3.2 +31 +3.2
+2.7 +2.8 +2.8 +3.0 +2.7 +2.8 +2.9 +2.9 +2.8 +2.9
+1.9 +2.0 +2.2 +2.4 +2.2 +2.2 +2.2 +2.1 +2.1 +2.1

Observer 3: Luminance with new installation [cd/m2] (Value grid)

m 1500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500
9917 116 117 115 111 1.07 1.06 1.05 1.10 112 114
8.750 143 146 146 154 1.56 153 143 1.38 1.38 138
7583 178 182 191 204 215 2.08 1.89 1.70 1.70 171
6.417 224 234 242 252 257 249 2.36 228 222 211
5250 293 290 295 3.09 2.90 2.73 270 272 271 273
4.083 329 332 334 342 3.15 3.06 3.06 3.06 3.03 301
2917 325 330 337 343 3.16 3.16 325 3.19 3.12 3.16

1750 271 276 285 298 273 278 2.88 287 2.83 2.86
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TIP 4
Roadway 1 (M2)

m 1500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500

0583 192 201 217 236 215 2.16 217 211 2.08 211

Observer 3: Luminance with new installation [cd/m2] (Value chart)

Lav L min L max gl g2

Observer 3: Luminance with new installation 2.33 cd/m2 1.05 cd/m2 3.43 cd/m2 0.449 0.305
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TIP 5
Description

Zagubica j.r.
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FOTOMETRIJSKI PRORACUN - ZAGUBICA D IAI l lX

TIP 5
Summary (according to EN 13201:2015)

Roadway 1 (M1), 283.50 m2
Tarmac: CIE R3, gO. 0.070

50



FOTOMETRIJSKI PRORACUN - ZAGUBICA

DIALUX

TIP 5
Summary (according to EN 13201:2015)

Manufacturer BUCK P 1740 W
Article name STAR 80LED DWC OLai 27575 Im
0.7A
Olu 23438Im
Fitting 1x QUICK FLUX XG
80LED LS 740 LS G8 n 85.00 %

STAR 80LED DWC 0.7A (single side bottom)

Pole distance 27.000 m
(1) Light spot height 13.000 m
(2) Light point overhang 0.500 m

(3) Boom inclination 15.0°

(4) Boom length 1.500 m

Annual operating hours

Consumption

ULR/ULOR

Max. luminous intensities

Any direction forming the specified angle from the
downward vertical, with the luminaire installed for
use.

Luminous intensity class
The luminous intensity values in [cd/kim] for

calculation of the luminous intensity class refer to the

luminaire luminous flux according to EN 13201:2015.

Glare index class

Zagubica j.r.

4000 h: 100.0 %, 174.0 W

6438.0 W/km

0.01 /0.00

>70° 678 cd/kim

>80° 511 cd/kim
>090° 92.1 cd/klm

D.0
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FOTOMETRIJSKI PRORACUN - ZAGUBICA

TIP 5

Summary (according to EN 13201:2015)

Results for valuation fields

Symbol
Roadway 1 (M1) Lav

Uo

Ui

Tl

A maintenance factor of 0.80 was used for calculating for the installation.

Results for energy efficiency indicators

Symbol
TIP 5 Dp
STAR 80LED DWC 0.7A De

(single side bottom)

Zagubica j.r.

Calculated

2.06 cd/m2

0.50

0.78

10 %

0.38

Calculated

0.022 W/Ix*m2

2.5 kWh/m2 yr,

Target

>2.00 cd/m2

>0.40

>0.70

<10 %

>0.35

Consumption

696.0 kWh/yr

DIALUX

Check

u/
u/
u/
u/

s/

52
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TIP 5
Roadway 1 (M1)

Results for valuation field

Symbol Calculated Target Check
Roadway 1 (M1) Lav 2.06 cd/m2 >2.00 cd/m2 s/
Uo 0.50 >0.40 >/
Ui 0.78 >0.70
Tl 10 % <10 % u/
Rei 0.38 >0.35 s/
Results for observer
Symbol Calculated Target Check
Observer 1 Lav 2.06 cd/m2 >2.00 cd/m2 s/
Position:
-60.000 m, 1.750 m, 1.500
m m m Uo 051 >0.40 g/
Ui 0.85 >0.70 u/
Tl 10 % <10 % v/
Observer 2 Lav 2.25 cd/m2 >2.00 cd/m2 u/
Position:
-60.000 m, 5.250 m, 1.500
m m m Uo 0.50 >0.40 u/
Ui 0.79 >0.70 u/
Tl 9 % <10 % u/
Observer 3 Lav 2.39 cd/m2 >2.00 cd/m2 v/
Position:
-60.000 m, 8.750 m, 1.500
m m m Uo 053 >0.40 u/
Ui 0.78 >0.70 u/
TI 7% <10 % .
Y
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FOTOMETRIJSKI PRORACUN - ZAGUBICA

TIP 5
Roadway 1 (M1)

DIALUX

Maintenance value, horizontal illuminance [Ix] (Iso-illuminance curves)

+31

+34

+37

+40

(331

+30

+32

+34

+37

+39

+40

+37

+28

+16

+26

+2S

+30

+32

+33

+33

+31

+25

+15

+23

+24

+25

+27

+27

+22

+23

+24

+25

+25

+23

+20

Maintenance value, horizontal illuminance [IX] (Value grid)

9.917

8.750

7.583

6.417

5.250

4.083

2917

1.350

3129

3378

36.71

39.84

42.59

43.38

39.55

Zagubica j.r.

4.050 6.750

29.77

31.88

34.36

36.90

39.18

39.74

36.63

26.47

28.19

30.03

31.73

33.15

3331

30.80

9.450

22.68

24.02

25.35

26.54

2743

27.50

25,57

12.150

20.86

22.03

23.05

24.02

2474

2472

23.17

14.850

20.96

2211

2313

24,06

2477

2478

23.30

17.550

23.08

24.31

2551

26.61

27.46

27.64

25.90

20.250

26.81

28.38

30.09

31.68

33.08

33.40

31.04

22.950

29.74

31.67

33.99

36.38

38.59

39.38

36.51

+23 +30

+21 +27 +31
+22 +24 +28 2 +34
+23 +26 430 34 +37
+24 +27 2 36 +40
+25 27 433 +39 a2
+25 +28 +33 439 431
+23 +26 +31 % +39
+20 22 +25 +28 +29
+15 +15 o7 17 +16
25.650

31.37

3391

36.76

39.68

4219

4284

3941
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FOTOMETRIJSKI PRORACUN - ZAGUBICA D IAI l |X

TIP 5
Roadway 1 (M1)

m 1.350 4.050 6.750 9.450 12.150 14.850 17.550 20.250 22.950 25.650
1750 2851 27.74 24.63 2139 19.98 20.14 21.81 25.10 2794 2855

0.583 1544 1591 1533 1458 14.30 1461 15.43 16.60 16.80 15.84

Maintenance value, horizontal illuminance [Ix] (Value chart)

Eav Emin Emax gi
Maintenance value, horizontal illuminance 28.2 Ix 14.3 Ix 43.4 Ix 0.506
—\w —
ey
o 14 1160
~T6K-.., —_—
- 18]."
2.0
~fZ2k 22
24
27 2.7
31 2.7 27
27 2.4

Observer 1. Maintenance value, luminance with dry roadway [cd/m2 (Iso-illuminance curves)

14 +14 +1.3 +1.1 |Toi proi +11 +13 414

+18 +1'5 +14 412 412 412 +13 +1-4 415

+17 +17 +16 w14 413 413 ara 46 +17

2. +20 +1S 416 +15 415 417 418 419

423 423 21 +1.9 +18 418 479 a1 22

426 +27 425 422 w1 a1 123 425 426

430 +30 428 425 425 a2 +2.8 427 +2.9

> 431 321 +3.0 +2.8 42.7 427 +2.8 +2.9 +2.9
1 5 +2.7 2.6 424 2.4 +2'4 24 +2-4 +24

Observer 1. Maintenance value, luminance with dry roadway [cd/m2 (Value grid)

m 1350 4.050 6.750 9.450 12.150 14.850 17.550 20.250 22.950 25.650

Zagubica j.r.

414

+1.6

418

+2.9

24

g2

0.330
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TIP 5
Roadway 1 (M1)

m 1.350 4.050 6.750 9.450 12.150 14.850 17.550 20.250 22.950 25.650
9917 140 138 126 109 105 1.05 113 1.28 137 143
8.750 153 151 139 121 117 118 125 142 151 1.59
7583 171 171 157 139 131 133 142 159 170 179
6.417 197 195 180 161 152 154 167 181 1.93 2.03
5250 230 230 212 189 178 178 1.93 210 223 234
4.083 264 268 246 222 211 212 2.30 2.47 257 2.65
2917 301 3.04 278 255 246 245 2.59 275 2.88 294
1750 3.07 319 296 278 271 2.70 2.76 2.86 2.90 293

0.583 252 272 258 243 237 2.37 2.39 243 243 244

Observer 1. Maintenance value, luminance with dry roadway [cd/mZ (Value chart)

Lav Lnin Lmex gi 92
Observer 1. Maintenance value, luminance with dry 2.06 cd/m2 1.05 cd/m2 3.19 cd/m2 0.508 0.328
roadway
’ 25 " 25
— a ' ' 31
33 33 ,
X fael /
- T e 39 - N 33 33
33 a1 ‘

Observer 1. Luminance with new installation [cd/m2] (Iso-illuminance curves)
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TIP 5
Roadway 1 (M1)

+1.7 +1.7 +1.6 +1'4 pral fT3i +14 416 417 418
== 9 +1.9 +17 +15 15 +18 +16 +18 19 20

21 21 +2.0 +1'7 +1.6 +17 418 +2.0 +21 +2.2

+2.S 24 22 +2.0 +1.9 +1.9 +21 +2.8 +2.4 +2.S

+2.9 +2.9 +2.6 +2.4 +2.2 +2.2 +2.4 26 +2.8 +2.9

+3.3 +3.3 21 +2.8 +2.6 +2.7 +2.9 +31 +3.2 +3.3

+3.8 +3.8 +3.5 +3.2 +3.1 +3.1 +3.2 +3.4 +3.6 +3.7
-» +3.8 JI\/D +3.7 +3.5 +3.4 +3.4 +3.5 +3.6 +3.6 +3.7

| B1 +3.4 +3.2 +3.0 +3.0 +3.0 +3.0 +3.0 +3.0 +31  (

Observer 1. Luminance with new installation [cd/m2] (Value grid)

m 1.350 4.050 6.750 9.450 12.150 14.850 17.550 20.250 22.950 25.650
9917 175 173 157 136 131 131 141 1.60 172 179
8750 192 189 174 151 147 147 1.56 178 1.89 1.99
7583 214 213 197 174 164 1.66 177 1.99 212 224
6.417 246 244 225 202 190 1.93 2.09 227 241 2.53
5250 288 287 265 236 222 2.23 241 2.62 278 2.92
4083 331 335 308 278 263 2.65 2.87 3.08 321 331
2917 376 380 347 318 3.07 3.06 3.23 3.44 3.60 3.68
1750 3.84 399 371 347 339 3.38 3.46 357 3.62 3.66

0583 315 340 322 3.04 296 2.96 2.99 3.04 3.03 3.05

Observer 1. Luminance with new installation [cd/m2] (Value chart)

Lav Lmin Lmax gi g2

Observer 1. Luminance with new installation 2.58 cd/m2 1.31 cd/m2 3.99 cd/m2 0.508 0.328
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TIP 5
Roadway 1 (M1)

Observer 2. Maintenance value, luminance with dry roadway [cd/mZ (Iso-illuminance curves)

+1.8 +1.5 +13 +12 40 fP) 412 414 +14 415
—1> +1.7 +1.6 +18 +13 +1.3 +13 +173 +1.8 216 417

+1'9 +19 +18 +ls 415 +18 +1-6 418 418 419

+2.3 +2.3 124 +1.9 41'8 418 419 +2.0 +2.2 +2.3
> 2.7 +2.7 +2.5 +2.2 471 +21 +2.3 +2.5 +2.5 +2.6

+3.3 +3.3 +3.0 +2.7 +2.6 +2.S +2.7 +2.9 +3.0 481

43® _(M) +3.3 3.0 +2.9 480 +31 +3.2 +3.3 +3.3

+31 +3.2 +3.0 +2.8 +2.7 +2.8 +2.8 +2.9 +3.0 +3.0

| o1 +2.3 +2.2 +21 +2.0 +2.0 2.1 +2.2 +2.2 +22 (

Observer 2. Maintenance value, luminance with dry roadway [cd/m2 (Value grid)

m 1.350 4.050 6.750 9.450 12.150 14.850 17.550 20.250 22.950 25.650
9917 147 146 133 117 113 113 1.20 135 1.44 151
8750 166 165 153 135 129 1.29 134 152 161 170
7583 190 188 176 158 149 151 1.60 175 1.85 1.94
6.417 227 227 210 188 176 176 187 2.03 215 227
5250 268 270 250 224 214 214 2.30 246 254 261
4083 330 326 298 271 257 254 2.70 290 3.03 311

2917 357 359 329 304 294 2.95 3.05 317 3.28 3.33
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TIP 5
Roadway 1 (M1)

m 1.350 4.050 6.750 9.450 12.150 14.850 17.550 20.250 22.950 25.650
1750 310 325 301 281 275 275 2.82 291 297 3.00

0583 211 231 220 208 203 2,04 2.09 216 219 221

Observer 2. Maintenance value, luminance with dry roadway [cd/m2 (Value chart)

Lav Lmin

Observer 2: Maintenance value, luminance with dry 2.25 cd/m2 1.13 cd/m2 3.59 cd/m2 0.503
roadway

Observer 2: Luminance with new installation [cd/m2] (Iso-illuminance curves)

+1.8 +1.8 +1.7 +1.5 [T41 A +1.5 +1.7 +1.8

241 +21 +1.9 +1.7 +1.6 +1.6 +1.7 +1.9 +2.0

+2.4 +24 +2.2 +2.0 +1.9 +1.9 +2.0 +2.2 +2.3

+2.8 +2.8 +2.6 +2.3 +2.2 +2.2 +2.3 +25 +2.7

- +3.4 +34 4341 +2.8 +2.7 +2.7 +2.9 +31 +3.2
+4.1 +4.1 +3.7 +3.4 +3.2 +3.2 +3.4 +3.6 +3.8

pm +4-1 +3.8 +3.7 +37 +3.8 +4.0 +4.1

+3.9 +4.1 +3.8 +3.5 +3.4 +3.4 +3.5 +3.6 +3.7

| 2% +2.9 +2.7 +2.8 +2.5 +2.5 +2.6 +2.7 +2.7
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+1.9

+2.
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+3.9
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TIP 5
Roadway 1 (M1)

Observer 2: Luminance with new installation [cd/m2] (Value grid)

m 1350 4.050 6.750 9.450 12.150 14.850 17.550 20.250 22.950 25.650
9917 184 182 167 146 141 142 150 1.69 1.80 1.88
8.750 207 206 191 168 161 161 1.68 1.89 2.02 212
7583 238 235 220 197 186 1.88 2.00 219 231 243
6.417 284 283 263 235 220 2.20 234 2.53 2.69 2.84
5250 335 338 312 281 267 2.68 2.87 3.07 318 3.26
4.083 413 408 372 339 321 3.18 3.38 3.63 3.79 3.89
2917 446 449 411 380 368 3.69 381 3.97 4.09 417
1.750 388 406 377 351 344 344 3.52 3.64 371 3.76

0.583 263 289 275 260 254 255 262 270 273 276

Observer 2: Luminance with new installation [cd/m2] (Value chart)

Lav Lmin Lmax gi g2

Observer 2: Luminance with new installation 281 cd/m2 141 cd/m2 4.49 cd/m2 0.503 0.315

Observer 3: Maintenance value, luminance with dry roadway [cd/mZ] (Iso-illuminance curves)
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TIP 5
Roadway 1 (M1)

+16 +16 +15 pral foi T3 3 15 415 416
-» +1.9 +1.8 +17 +15 +15 +15 +15 +1.7 +1.8 41'9
22 +2.2 21 +1'9 +17 +1'7 418 +2.0 +21 +2.2
2.7 +2.7 +2.8 +2.3 21 +21 +2.3 +2.4 +2.S +2.S
+3.4 +3.4 +3.1 +2.8 +2.6 +2.6 +2.7 +2.9 3.0 431
43E 4;3 +34 +3.2 +3.0 +3.0 +3.2 +33 +3.4 +35
+3.5 +3.6 +3.3 ,3.0 +3.0 +3.0 +31 22 +3.4 44
== 2.7 +2.8 426 +2.4 +2.4 +2.4 +2.5 +2.7 +2.8 +2.8
v +19 8 +117 47 +17 417 4158 418 409 |

Observer 3: Maintenance value, luminance with dry roadway [cd/mZ (Value grid)

m 1.350 4.050 6.750 9.450 12.150 14.850 17.550 20.250 22.950 25.650
9917 160 160 148 131 1.26 1.25 1.30 146 154 1.60
8.750 187 184 171 154 146 148 154 1.69 177 1.86
7.583 224 224 209 187 175 174 182 1.96 2.08 218
6.417 273 271 250 226 214 214 2.27 2.40 248 255
5250 340 335 3.07 277 260 2.58 272 291 3.02 311
4083 379 378 345 315 303 3.02 3.16 3.32 343 351
2917 350 356 328 303 295 297 3.08 3.24 3.35 3.43
1750 265 282 262 244 239 242 252 2.66 275 281

0583 171 192 184 173 167 1.67 174 181 1.85 1.88

Observer 3: Maintenance value, luminance with dry roadway [cd/mZ (Value chart)

Lav Lmin Lmax gi g2

Observer 3: Maintenance value, luminance with dry 2.39 cd/m2 1.25 cd/m2 3.79 cd/m2 0.525 0.331
roadway
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TIP 5
Roadway 1 (M1)

Observer 3: Luminance with new installation [cd/m2] (Iso-illuminance curves)

+2.0 +20 10 [Te1 pi 6l [T61 +1.8 +1.9 420
N +2.3 +23 21 +1.9 +1.8 +18 +1.9 21 22 +23
+2.8 +2'8 +2.6 '3 122 22 +2.3 +2'5 +2.6 +2.7
+34 +34 431 8 2.7 2.7 +2.8 +3.0 431 +3.2
+.3 +4.2 +3.8 +35 +3.3 +3.2 +3.4 +3.6 +3.8 +3.9
[4X1 44T) +4.3 +3.9 +3.8 +3.8 +3.9 +4.2 +4.3 +4.4
+4.4 +4.4 41 3.8 +3.7 +3.7 +3.9 +4.° +4.2 +4.3
+3.3 +3.5 +3.3 +3.0 +3.0 +3.0 +31 +3.3 +3.4 +35
1 4 23 o +21 21 22 423 423 23 (

Observer 3: Luminance with new installation [cd/m2] (Value grid)

m 1.350 4.050 6.750 9.450 12.150 14.850 17.550 20.250 22.950 25.650
9.917 200 200 185 163 158 157 1.62 182 1.93 2.00
8.750 234 230 214 192 183 1.85 1.93 211 221 2.33
7583 280 280 261 234 218 217 2.27 245 259 273
6.417 341 339 313 283 268 2.68 2.84 3.00 3.09 3.19
5250 425 419 384 346 325 3.22 3.40 364 3.78 3.89
4083 473 472 431 394 379 3.78 3.95 416 429 4.38

2917 437 445 410 379 369 371 3.85 4.05 419 429
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TIP 5
Roadway 1 (M1)

m 1.350 4.050 6.750 9.450 12.150 14.850 17.550 20.250 22.950 25.650

1750 332 352 328 305 298 3.03 3.15 3.32 3.44 351

0.583 213 240 230 216 209 2.09 217 226 231 235

Observer 3: Luminance with new installation [cd/m2] (Value chart)

Lav Lmin Lmax gi g2

Observer 3: Luminance with new installation 2.98 cd/m2 157 cd/m2 473 cd/m2 0.525 0.331
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Glossary

B

Background area

CCT

Clearance height

CRI

D

Daylight factor

Daylight quotient effective area

DIALUX

Formula symbol fora surface in the geometry

The background area borders the direct ambient area according to DIN EN 12464-1 and
reaches up to the borders of the room. In larger rooms, the background area is at least
3 m wide. It is located horizontally at floor level.

(Engl. correlated colour temperature) Body temperature of a thermal radiator which
serves to describe its light colour. Unit: Kelvin [K]. The lesser the numerical value the
redder; the greater the numerical value the bluer the light colour. The colour
temperature of gas-discharge lamps and semi-conductors are termed "correlated colour
temperature” in contrast to the colour temperature of thermal radiators. Allocation of
the light colours to the colour temperature ranges acc. to EN 12464-1: Light colour -
colour temperature [K] warm white (ww) 5.300 K

The designation for the distance between upper edge of the floor and bottom edge of
the ceiling (in the completely furnished status of room).

(Engl. colour rendering index) Designation for the colour rendering index of a luminaire
or a lamp acc. to DIN 6169: 1976 or CIE 13.3: 1995. The general colour rendering index
Ra (or CRI) is a dimensionless figure that describes the quality of a white light source in
regards to its similarity with the remission spectra of defined 8 test colours (see DIN
6169 or CIE 1974) to a reference light source.

Ratio of the illuminance achieved solely by daylight incidence at a point in the inside to
the horizontal illuminance in the outer area under an unobstructed sky. Formula
symbol: D (Engl. daylight factor) Unit: %

A calculation surface within which the daylight quotient is calculated.
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Glossary

Eta ()

gi

Illuminance

Illuminance, adaptive

Illuminance, horizontal

Illuminance, perpendicular

Illuminance, vertical

LENI

DIALUX

(light output ratio) The light output ratio describes what percentage of the luminous flux
of a free radiating lamp (or LED module) is emitted by the luminaire when installed. Unit:
%

Often also Uo(Engl. overall uniformity) Designates the overall uniformity of the
iluminance on a surface. It is the quotient from Erinto E and is required, for instance, in
standards for illumination of workstations.

Actually it designates the "non-uniformity” of the illuminance on a surface. It is the
quotient of Eminto Emexand is generally only relevant for certifying the emergency
lighting acc. to EN 1838.

Describes the ratio of the luminous flux that strikes a certain surface to the size of this
surface (Im/m2 = Ix). The illuminance is not tied to an object surface. It can be
determined anywhere in space (inside or outside). The illuminance is not a product
feature because it is a recipient value. Luxometers are used for measuring. Unit: Lux
Abbreviation: Ix Formula symbol: E

For the determining of the middle adaptive illuminance on a surface, this is rastered
"adaptively”. In the area of large illuminance differences within the surface, the raster is
subdivided finer;within lesser differences, a rougher classification is made.

llluminance that is calculated or measured on a horizontal (level) surface (this can be for
example a table top or the floor). The horizontal illuminance is usually identified by the
formula letter Eh

llluminance that is calculated or measured plumb-vertical to a surface. This needs to be
taken into account for tilted surfaces. If the surface is horizontal or vertical, then there is
no difference between the perpendicular and the horizontal or vertical illuminance.

llluminance that is calculated or measured on a vertical surface (this can be for example

the front of some shelves). The vertical illuminance is usually identified by the formula
letter Ev.

(Engl. lighting energy numeric indicator) Lighting energy numeric indicator acc. to EN
15193 Unit: kWh/m2year
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Glossary

LLMF (Engl. lamp lumen maintenance factor)/acc. to CIE 97: 2005 Lamp flux maintenance
factor that takes the luminous flux reduction into account of a luminaire or an LED
module in the course of the operating time. The lamp flux maintenance factor is
specified as a decimal digit and can have a maximum value of 1 (no luminous flux
reduction existing).

LMF (Engl. luminaire maintenance factor)/acc. to CIE 97: 2005 Luminaire maintenance factor
that takes the soiling into account of the luminaire in the course of the operating time.
The luminaire maintenance factor is specified as a decimal digit and can have a
maximum value of 1 (no soiling existing).

LSF (Engl. lamp survival factor)/acc. to CIE 97: 2005 Lamp survival factor that takes the total
failure into account of a luminaire in the course of the operating time. The lamp survival
factor is specified as a decimal digit and can have a maximum value of 1 (no failures
existing within the time concerned or prompt replacement after the failure).

Luminance Dimension for the "brightness impression” that the human eye has of a surface. The
surface itself can emit light thereby or light striking it can be reflected (emitter value). It
is the only photometric value that the human eye can perceive. Unit: Candela per square
metre Abbreviation: cd/m2Formula symbol: L

Luminous efficacy Ratio of the emitted luminous flux ® [Im] to the absorbed electrical power P [W] Unit:
Im/W. This ratio can be formed for the lamp or LED module (lamp or module light
output), the lamp or module with control gear (system light output) and the complete
luminaire (luminaire light output).

Luminous flux Dimension for the total light output that is emitted from one light source in all
directions. It is thus an "emitter value" that specifies the entire emitting output. The
luminous flux of a light source can only be determined in a laboratory. A difference is
made between the lamp or LED module luminous flux and the luminaire luminousflux.
Unit: Lumen Abbreviation: Im Formula symbol: ®

Luminous intensity Describes the intensity of the light in a certain direction (emitter value). The luminous
intensity is a matter of the luminous flux ® that is emitted in a certain spherical angle Q.
The radiation characteristics of a light source are presented graphically in a light

distribution curve (LDC). The luminous intensity is an S| base unit. Unit: Candela
Abbreviation: cd Formula symbol: |

M

Maintenance factor See MF
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Glossary

MF

R

Reflection factor

RMF

S

Surrounding area

U

UGR (max)

UGR observer

DIALUX

(Engl. maintenance factor)/acc. to CIE 97: 2005 Maintenance factor as decimal number
between 0 and 1 that describes the ratio of the new value of a photometric planning
parameter (e.g. of the illuminance) to a maintenance value after a certain time. The
maintenance factor takes into account the soiling of luminaires and rooms as well as the
luminous flux reduction and the failure of light sources. The maintenance factor is taken
into account either overall or determined in detail acc. to CIE 97: 2005 by the formula
RMFx LMFx LLMFx LSF.

(Engl. power) Electric power consumption Unit: watt Abbreviation: W

The reflection factor of a surface describes how much ofthe striking light is reflected
back. The reflection factor is defined by the colour of the surface.

(Engl. room maintenance factor)/acc. to CIE 97: 2005 Room maintenance factor that
takes the soiling into account ofthe space encompassing surfaces in the course of the
operating time. The room maintenance factor is specified as a decimal digit and can
have a maximum value of 1 (no soiling existing).

The ambient area directly borders the area of the visual task and should be planned with
a width of at least 0.5 m according to DIN EN 12464-1. It is at the same height as the
area of the visual task.

(unified glare rating) Measure for the psychological glare effect in interiors. In addition
to luminaire luminance, the UGR value also depends on the position of the observer, the
viewing direction and the ambient luminance. Among other things, EN 12464-1 specifies
maximum permissible UGR values for various indoor workplaces.

Calculation point in the room, for the DIALux the UGR value is determined. The location

and height of the calculation point should correspond to the typical observer position
(position and eye level of the user).
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Glossary
\%
Visual task area The area that is needed for carrying out the visual task in accordance with DIN EN 12464
-1. The height corresponds with the height at which the visual task is executed.
W
Wall zone Circumferential area between working plane and walls which is not taken into account
for the calculation.
Workplane Virtual measuring or calculation surface at the height of the visual task that generally

follows the room geometry. The working plane may also feature a wall zone.
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