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Luminaire list

Hepta

Drotal Protal Luminous efficacy
99456 Im 760.0 W 130.9 Im/W
pcs. Manufacturer Article No. Article name P P Luminous efficacy
4 Vizulo 60000294  Micro Martin 10 W 8 LED 10.0 W 1424 1m  142.4 Im/W
40 MRUE
010730
L22 AAQO8
8 Vizulo 60009374  Micro Martin 45 W 16 LED 45.0 W 59221m  131.6 Im/W
08 MRUE
045730
L22 AAO16
8 Vizulo 60009375  Micro Martin 45 W 16 LED 45.0 W 5798 Im  128.8 Im/W
28 MRUE
045 730

LB3 AAO16
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Product data sheet

Vizulo - Micro Martin 10 W 8 LED

VvizuLo

Hepta
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Article No. 6000029440 MRUE
010 730 L22 AAOO8

P 10.0W

Pramp 1424 1m

DLuminaire 1424 1m

n 100.00 %

Luminous efficacy 142.4 Im/W

CCT 3000 K

CRI 70

cd/klm

Polar LDC

C0-C180 == C90-C270

n=100%
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Product data sheet

Vizulo - Micro Martin 45 W 16 LED

VvizuLo
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Article No. 6000937408 MRUE
045 730 L22 AAD16

P 45.0W

®ramp 5922 Im

Pruminaire 5922 Im

n 100.00 %

Luminous efficacy 131.6 Im/W

CCT 3000 K

CRI 70

cd/klm

Polar LDC

C0-C180 == C90-C270

n=100%




24050_PP_EL-1-02_Valgusarvutused

Product data sheet

Vizulo - Micro Martin 45 W 16 LED

VvVizuLo

Hepta
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Article No. 6000937528 MRUE
045 730 LB3 AAD16

P 45.0W

Dramp 5798 Im

®ruminaire 5798 Im

n 100.00 %

Luminous efficacy 128.8 Im/W

CCT 3000 K

CRI 70

cd/klm
CO-C180 == C90-C270

Polar LDC

n=100%
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Kergtee (Mast 6m-KO, mastide vahekaugus 40m, masti kaugus kergtee kattest 0.85m)
Summary (according to EN 13201:2015)

Sidewalk 1 (P5), 120.00 m? 3.00m

4000 m
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Kergtee (Mast 6m-K0, mastide vahekaugus 40m, masti kaugus kergtee kattest 0.85m)
Summary (according to EN 13201:2015)

VvizuLo

Manufacturer Vizulo P 10.0W
Article No. 6000029440 MRUE Pramp 1424 Im
010 730 L22 AADO8
q)Luminaire 1424 Im
Article name Micro Martin T0 W 8
LED n 100.00 %
Fitting 1x 8 LED MOD AA

Micro Martin 10 W 8 LED (single side bottom)

Pole distance 40.000 m
(1) Light spot height 6.000 m
(2) Light point overhang -0.850 m )
(3) Boom inclination 0.0°
(4) Boom length 0.000 m
G
Annual operating hours 4000 h: 100.0 %, 10.0 W
Wattage / route 250.0 W/km
ULR/ULOR 0.00/0.00
Max. luminous intensities > 70°: 605 cd/kim
Any direction forming the specified angle from the 2 80°: 210 cd/kim

downward vertical, with the luminaire installed for use. >90° 0.00 cd/kim

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.6

MF 0.81
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Kergtee (Mast 6m-K0, mastide vahekaugus 40m, masti kaugus kergtee kattest 0.85m)
Summary (according to EN 13201:2015)

Results for valuation fields

A maintenance factor of 0.81 was used for calculating for the installation.

Symbol Calculated Target Check
Sidewalk 1 (P5) Eav 311 Ix [3.00 - 4.50] Ix v
Emin 0.65 Ix >0.60 Ix Vv

Results for energy efficiency indicators

Symbol Calculated Energy Consumption
Kergtee (Mast 6m-KO, Dp 0.027 W/Ix*m? -
mastide vahekaugus 40m,
masti kaugus kergtee
kattest 0.85m)
Micro Martin 10 W 8 LED De 0.3 kwh/m?yr 40.0 kWh/yr

(single side bottom)
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Kergtee (Mast 6m-K0, mastide vahekaugus 40m, masti kaugus kergtee kattest 0.85m)

Sidewalk 1 (P5)

Results for valuation field

Symbol Calculated Target Check
Sidewalk 1 (P5) Eav 3.11 Ix [3.00 - 4.507 Ix Vv
Emin 0.65 Ix > 0.60 Ix Vv
/’/ ///_/ \
6.40 - / - N 5.63
_6. 487 (333 [1.80 1,03 (.03 180 [2.57)| 4.10 77— 300m
7.93" N / \ \ L0
L e ) 793
’ 40.00 m L
Maintenance value, horizontal illuminance [Ix] (Iso-illuminance curves)
+:)‘DU L 0.4U +J.IU +£.£t5 +'L6t§ +U.Eﬂé +U./4 +U.l4 +U.‘:JJ +'I .38 +4.£6 +6./3 +t)AU +:)‘:JU
+7409 +6.17 +3.93 Jr2.23 Jr1.33 Jr0.88 +0.70 +0.70 +0.88 +1 .33 +2.23 +3.93 +6.17 +7.09 -
612 378 204 121 082 0.65 4082 121 204 378 612 8.31
] 40.00 m ]
Maintenance value, horizontal illuminance [Ix] (Value grid)
m 1.429 4.286 7.143 10.000 12.857 15714 18571 21.429 24.286 27.143 30.000 32.857 35.714 38.571
2500 550 540 379 228 138 093 074 074 093 138 228 3.79 5.40 5.50
1500 7.09 617 393 223 133 0.88 0.70 0.70 0.88 133 223 393 6.17 7.09
0.500 831 6.12 378 204 1.21 0.82 0.65 0.65 0.82 1.21 204 378 6.12 8.31
Maintenance value, horizontal illuminance [Ix] (Value chart)
Eav Emin Emax UO (91) 92
Maintenance value, horizontal illuminance 311 Ix 0.65 Ix 8.31 Ix 0.21 0.08
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Soidutee valgustus, 3,5m haljasriba
Description

Hepta
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Soidutee valgustus, 3,5m haljasriba

Summary (according to EN 13201:2015)

Roadway 1 (M6), 280.00 m?

:{> Tarmac: CIE R3, q0: 0.070

C ) C ) C ) C ) 7.00m

Grass Strip 1 350m

Sidewalk 1 (P5), 120.00 m? 3.00m

4000 m
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S&idutee valgustus, 3,5m haljasriba

Hepta

Summary (according to EN 13201:2015)

VizuLo @

Manufacturer Vizulo P 450W
Article No. 6000937528 MRUE Pramp 5798 Im
045 730 LB3 AAO16
q)Luminaire 5798 Im
Article name Micro Martin 45 W 16
LED n 100.00 %
Fitting 1x 16 LED MOD AA

Micro Martin 45 W 16 LED (single side bottom)

Pole distance 40.000 m

(1) Light spot height 8.000 m

(2) Light point overhang -1.500 m %)
(3) Boom inclination 5.0°

(4) Boom length 0.995m 1

Annual operating hours

)

4000 h: 100.0 %, 45.0 W

Wattage / route

1125.0 W/km

ULR/ULOR

0.00/0.00

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

> 70°: 508 cd/klm
> 80°: 154 cd/klm
> 90°: 0.00 cd/kim

Luminous intensity class G*1
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.5
MF 0.81
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S&idutee valgustus, 3,5m haljasriba

Summary (according to EN 13201:2015)

Results for valuation fields

A maintenance factor of 0.81 was used for calculating for the installation.

jepta

Symbol Calculated Target Check
Roadway 1 (M6) Lav 0.41 cd/m? > 0.30 cd/m? Vv
Uo 0.47 >0.35 V
Ui 0.63 >0.40 Vv
TI 15 % <20% V
Rer 0.56 >0.30 v
Sidewalk 1 (P5) Eav 4.16 Ix [3.00 - 4.50] Ix Vv
Emin 1.61 Ix > 0.60 Ix Vv
Results for energy efficiency indicators
Symbol Calculated Energy Consumption
Sdidutee valgustus, 3,5m Dp 0.019 W/Ix*m? -

haljasriba

Micro Martin 45W 16 LED  De
(single side bottom)

0.5 kwh/m?yr

180.0 kWh/yr
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S&idutee valgustus, 3,5m haljasriba

Roadway 1 (M6)

Results for valuation field

jepta

Symbol Calculated Target Check
Roadway 1 (M6) Lav 0.41 cd/m? >0.30 cd/m?

Uo 0.47 2035

U 0.63 >0.40

Tl 15 % <20%

Rer 0.56 >0.30
Results for observer

Symbol Calculated Target Check
Observer 1 Lav 0.41 cd/m? >0.30 cd/m?
Position:
-60.000 m, 8.250 m, 1.500 m Us 0.49 5035

Ui 0.63 >0.40

Tl 15 % <20%
Observer 2 Lav 0.46 cd/m? >0.30 cd/m?
Position:
-60.000 m, 11.750 m, 1.500 m Us 0.47 > 035

Ui 0.82 >0.40

Tl 8 % <20%
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Soidutee valgustus, 3,5m haljasriba

Roadway 1 (M6)

Hepta

117.00m

3.50m

3.00m

A et
S < -
5.17/ — [7.98
3.78\ 378 [ 1e3s e
/ 10.7

/ === |

Z { 14.9

5 | X 16 3
40.00 m
Maintenance value, horizontal illuminance [Ix] (Iso-illuminance curves)

662 578 501 418 365 321 3.08 308] 32T 385 418 501 578 662
857 734 617 489 418 353 320 320 353 418 489 617 734 857
110 934 731 556 461 375 343 343 375 461 556 731 934 110
+13.2 +10,8 +8.23 +6‘02 +4.91 +3.88 +3.48 +3.48 +3.88 +4.91 +6.02 +B.23 +10.8 _|_13.2
—| 156 123 895 635 501 389 342 342 389 501 635 895 123 156
17.0 +1343 +9.29 +6.37 +4.91 +3.76 +3.26 +3.26 +3.76 +4.91 +6.37 +9.29 +13.3 17.0

117.00m

3.50m

3.00m

40.00m

Maintenance value, horizontal illuminance [Ix] (Value grid)
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Soidutee valgustus, 3,5m haljasriba

Roadway 1 (M6)

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

12917 662 578 501 418 3.65 3.21 3.08 3.08 3.21 3.65 418 5.01 578 6.62

11.750 857 734 6.17 489 418 3.53 3.29 3.29 3.53 4.18 4.89 6.17 7.34 8.57

10.583 11.03 934 731 556 4.61 3.75 3.43 343 3.75 4.61 5.56 7.31 9.34 11.03

9.417 1319 10.77 823 6.02 4.91 3.88 3.48 3.48 3.88 491 6.02 8.23 1077 13.19

8250 1562 1234 895 6.35 5.01 3.89 3.42 3.42 3.89 5.01 6.35 8.95 1234 1562

7.083 17.02 1332 929 6.37 4.91 3.76 3.26 3.26 3.76 4.91 6.37 9.29 1332 17.02

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

Eav Emin Emax Uo (91) 92
Maintenance value, horizontal illuminance 6.63 Ix 3.08 Ix 17.0 Ix 0.46 0.18
b = s 0.23 =
—028—— 0.30 ’
—_ o - o
E—— 7 = 030! = ——A 45— = = — | 7.00m
o~ T ——fos
- — [as 062
0:56 —— 0%

r e

3.00m

40.00 m

Observer 1: Maintenance value, luminance with dry roadway [cd/m?] (Iso-illuminance curves)

+().22 Jr0.21 +0.21 +O.21 M +0.2‘1 +0.23 Jr0.25 +0.25 +0.25 +0.23 +0.22 +0.22 Jr0.22

020 025 025 024 024 025 027 020 030 030 028 028 027 029

036 033 030 029 029 030 033 036 036 038 037 037 037 038

044 039 036 035 035 037 041 044 ~ 047 050 048 047 045 045 | 7-00m
—_ +0.52 +0.47 +0.42 +0.44 +0.48 +O.50 Jr0.54 +0.57 +O.62 +0.67 +0.61 +O.59 +0.57 +0.54

4059 056 053 055 060 065 073 081 084 076 069 067 060

r I

3.00m

40.00m
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S&idutee valgustus, 3,5m haljasriba

Roadway 1 (M6)

Observer 1: Maintenance value, luminance with dry roadway [cd/m?] (Value grid)

Hepta

m 1.429 4.286 7.143 10.000 12.857 15714 18571 21.429 24.286 27.143 30.000 32.857 35714 38.571
12917 022 021 021 021 020 021 023 025 025 025 023 022 022 022
11750 029 025 025 024 024 025 027 029 030 030 028 028 027 029
10583 036 033 030 029 029 030 033 036 036 038 037 037 037 038
9.417 044 039 036 035 035 037 041 044 047 050 048 047 045 045
8250 052 047 042 044 048 050 054 057 062 067 061 059 057 054
7.083 059 056 053 055 060 065 073 081 084 085 076 069 067 060
Observer 1: Maintenance value, luminance with dry roadway [cd/m?] (Value chart)
Lmax
Observer 1: Maintenance value, luminance with dry 0.41 cd/m?*  0.20cd/m?  0.85 cd/m?
roadway
C C
— e = 0.29
—029—— 0.37
3 _————{045
\\\\\\ 0.37] e ———— 053 { | 7.00m
S~ [oas”
; n 0.77
— 0.61 =
0.69 —

40.00 m

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

3.50m

3.00m
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Soidutee valgustus, 3,5m haljasriba

Roadway 1 (M6)

Hepta

027 0.25] 0.6 025] [0.25] 026 028 030 030 030 028 028 02/ 028
4,035 031 031 030 030 031 033 036 037 038 035 034 033 036
044 040 037 036 036 037 040 044 045 047 046 045 046 046
117.00m
4054 049 044 043 044 046 051 055 058 (061 (059 059 056 0.56
—,| 064 058 052 054 059 062 067 071 077 083 075 073 071 067
4073 069 065 068 074 080 090 100 ,1.04 4094 086 082 075
T T 3.50m
3.00m
40.00 m
Observer 1: Luminance with new installation [cd/m?] (Value grid)
m 1.429 4.286 7.143 10.000 12.857 15714 18.571 21.429 24.286 27.143 30.000 32.857 35.714 38.571
12.917 027 025 026 025 025 0.26 0.28 030 030 030 028 028 027 028
11.750 035 031 031 030 030 0.31 033 036 037 038 035 034 033 036
10.583 044 040 037 036 036 037 0.40 044 045 047 046 045 046 046
9.417 054 049 044 043 044 046 0.51 0.55 058  0.61 059 059 056 056
8250 064 058 052 054 059 0.62 0.67 0.71 077  0.83 075 073 071 0.67
7.083 073 069 065 068 074 080 0.90 1.00 104 105 094 08 082 075
Observer 1: Luminance with new installation [cd/m?] (Value chart)
Lav Lmin Lmax Uo (91) g2
Observer 1: Luminance with new installation 0.51 cd/m? 0.25 cd/m? 1.05 cd/m? 0.49 0.23
= //
B 0.25 s — ———025 — 54
—* o33 o -
S e 033 — ——o40} - R
— — Wl——,/ —_— ———s—— ——— —— | 7.00m
—_— e o OB =
0.70
—————0.93

T 3.50m

3.00m

40.00 m
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S&idutee valgustus, 3,5m haljasriba

Roadway 1 (M6)

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

+0.23 [0.27] LO.ZZJ 40.22J !0.22J +0.23 025 Jr0.26 +0.26 40.28 +0.24 023 10.22) +0.23
—_ +0.30 +0427 +0.27 +0.27 +0.27 +0.28 ,0.30 +0.31 +0.32 +0.33 +0.30 ,0.29 +0.28 +0.30
+0.40 Jr0.37 +0.35 +0.33 +0.34 +0.35 ,0.38 +0.40 Jr0.41 +0.41 +0.40 ,0.39 Jr0.39 Jr0.39
+0.48 +0.45 +0.42 +0.43 +0.46 +0.47 ,0.48 +0.52 +0.54 +0.57 +0.52 ,0.50 +0.47 +0.48 [|7oom
+OA59 +0.58 +0.56 +0.58 +0A61 +0.63 ,0.70 +0.73 +0.73 +0.76 +0.66 ,0.62 +0.60 +O.57
+0.60 +0.59 +0.60 +0.66 +0.73 +0.81 ,0.89 +0.95 0.97 +0.95 +0.82 ,0.74 +0.69 +0.63

r I

3.00m

40.00m

Observer 2: Maintenance value, luminance with dry roadway [cd/m?] (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

12917 023 022 022 022 0.22 0.23 0.25 0.26 0.26 0.26 0.24 0.23 0.22 0.23

11.750 030 0.27 027 0.27 0.27 0.28 0.30 0.31 0.32 0.33 0.30 0.29 0.28 0.30

10.583 040 037 035 033 0.34 0.35 0.38 0.40 0.41 0.41 0.40 0.39 0.39 0.39

9.417 048 045 042 043 0.46 0.47 0.48 0.52 0.54 0.57 0.52 0.50 0.47 0.48

8250 059 058 056 058 0.61 0.63 0.70 0.73 0.73 0.76 0.66 0.62 0.60 0.57

7.083 060 059 060 0.66 0.73 0.81 0.89 0.95 0.97 0.95 0.82 0.74 0.69 0.63

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

Lav Lmin Lmax Uo (91) 92

Observer 2: Maintenance value, luminance with dry 0.46 cd/m? 0.22 cd/m? 0.97 cd/m? 0.47 0.22
roadway

20
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Soidutee valgustus, 3,5m haljasriba

Roadway 1 (M6)

>
/// N g
e e e ——{0.31 i
— 0.31 7 e 7‘;
[Saes E— 0.41 __——{050} _——— s
= — (B ——— ——ffg—— ——— = —— 1| 700m
—_— _ {oso——— = -
0.87
——————1.18 =

r A

3.00m

40.00 m

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

+0.28 [0.27] LO.ZU 40.27J !0.27J +0.28 030 Jr0.32 Jr0.32 +0.32 +0.29 .0.28 10.27] +0.28
—_ +0.37 +0433 +0.34 +0.33 +0.33 +0.34 ,0.37 +0.39 +0.40 +0.40 +0.38 .0.36 +0.35 +0.37
+0.49 Jr0.46 +0.43 +0.41 +0.42 +0.44 ,0.47 Jr0.49 Jr0.50 +0.51 +0.50 +0.48 +0.48 Jr0.49
+0.60 +O.56 +0.52 +0‘54 +0.57 +0.58 ,0.59 +0.65 _’_0‘67 +0.70 +0.64 +0.62 +0.59 +0.59
+0A73 +OA72 +0469 +OA71 +0A76 +0A78 ,0.86 +0\90 +0.90 +0A93 +0A81 4077 +0.75 +0A71
+0.74 +0.73 +0.74 +0.81 +0.90 +1.00 _1.10 +1.17 1:19) +1.17 +1 .0 091 +0.85 +0.78

117.00m

3.50m

3.00m

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

40.00m

21
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S&idutee valgustus, 3,5m haljasriba

Roadway 1 (M6)

Hepta

m 1.429 4.286 7.143 10.000 12.857 15714 18.571 21.429 24.286 27.143 30.000 32.857 35.714 38.571

12917 028 027 027 027 027 028 030 032 032 032 029 028 027 028

11.750 037 033 034 033 033 034 037 039 040 040 038 036 035 037

10.583 049 046 043 041 042 044 047 049 050 051 050 048 048 049

9.417 060 056 052 054 057 058 059 065 067 070 064 062 059 059

8250 073 072 069 0.71 076 078 08 090 090 093 081 077 075 071

7.083 074 073 074 081 0.90 1.00 1.10 117 1.9 1.17 1.01 0.91 085 078

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

Lav Lmin Lmax Uo (91) g2
Observer 2: Luminance with new installation 0.57 cd/m? 0.27 cd/m? 1.19 cd/m? 0.47 0.22

22
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S&idutee valgustus, 3,5m haljasriba

Sidewalk 1 (P5)

Results for valuation field

Hepta

Symbol Calculated Target Check
Sidewalk 1 (P5) Eav 4.16 Ix [3.00 - 4.50] Ix Vv
Emin 161 Ix > 0.60 Ix Vv
1]17.00m
T T 3.50m
0.2 N e = & S(10.2
7.51 ‘ — [2.97 = s 3 = 8.42 3.00m
570 4.79] [388 S 2.97 (3.88) [4.79] 5.70
< ) i
40.00 m
Maintenance value, horizontal illuminance [Ix] (Iso-illuminance curves)
117.00m
T T 3.50m
{1974 +d.dl§ +:).U T +4.JD 3. 1U +£.JD Z2.U3 +£.Ud +£.db +J. U +4.‘53 +D.B T +l5.dl§ TU./
+7.51 +6407 +4.68 +3.71 +2.67 +2.08 Jr1 .82 +1 .82 +2.08 +2.67 +3.71 +4.68 Jr6.07 Jr7.51 200m
1.81 4181 225 (308 349 442 544

+

5.44 +4.42 +3.49 +3.03 By g

40.00 m

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

21.429 24.286 27.143 30.000 32.857 35.714 38.571

m 1.429 4.286 7.143 10.000 12.857 15.714 18.571
2,500 10.69 838 591 435 3.10 2.35 2.03 2.03 2.35 3.10 4.35 5.91 8.38 10.69
1.500 751 6.07 468 3.71 2.67 2.08 1.82 1.82 2.08 2.67 3.71 4.68 6.07 7.51
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S&idutee valgustus, 3,5m haljasriba

Sidewalk 1 (P5)

m 1.429 4.286 7.143 10.000 12.857 15.714 18.571 21.429 24.286 27.143 30.000 32.857 35.714 38.571

0.500 544 442 349 3.03 2.25 1.81 1.61 1.61 1.81 2.25 3.03 3.49 4.42 5.44

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

Eav Emin Emax Uo (91) g2

Maintenance value, horizontal illuminance 416 Ix 1.61 Ix 10.7 Ix 0.39 0.15
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24050_PP_EL-1-02_Valgusarvutused

Soidutee valgustus, 4,5m haljasriba
Description

Hepta
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24050_PP_EL-1-02_Valgusarvutused

Hepta

Soidutee valgustus, 4,5m haljasriba

Summary (according to EN 13201:2015)

Roadway 1 (M6), 280.00 m?

:(> Tarmac: CIE R3, q0: 0.070

C ) C ) C ) C ) 7.00m

Grass Strip 1 450m

Sidewalk 1 (PS5), 120.00 m? 300m

4000 m
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24050_PP_EL-1-02_Valgusarvutused

S&idutee valgustus, 4,5m haljasriba

Hepta

Summary (according to EN 13201:2015)

VizuLo @

Manufacturer Vizulo P 450W
Article No. 6000937408 MRUE Pramp 5922 Im
045 730 L22 AAD16
q)Luminaire 5922 Im
Article name Micro Martin 45 W 16
LED n 100.00 %
Fitting 1x 16 LED MOD AA

Micro Martin 45 W 16 LED (single side bottom)

Pole distance 40.000 m

(1) Light spot height 8.000 m

(2) Light point overhang -3.000 m %)
(3) Boom inclination 0.0°

(4) Boom length 1.000 m 1

Annual operating hours

)

4000 h: 100.0 %, 45.0 W

Wattage / route

1125.0 W/km

ULR/ULOR

0.00/0.00

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

> 70°: 587 cd/klm
> 80°: 147 cd/klm
> 90°: 0.00 cd/kim

Luminous intensity class G*2
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.5
MF 0.81
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24050_PP_EL-1-02_Valgusarvutused

S&idutee valgustus, 4,5m haljasriba

Summary (according to EN 13201:2015)

Results for valuation fields

A maintenance factor of 0.81 was used for calculating for the installation.

jepta

Symbol Calculated Target Check
Roadway 1 (M6) Lav 0.39 cd/m? > 0.30 cd/m? Vv
Uo 0.39 >0.35 V
Ui 0.63 >0.40 Vv
TI 16 % <20% V
Rer 0.45 >0.30 v
Sidewalk 1 (P5) Eav 3.16 Ix [3.00 - 4.50] Ix Vv
Emin 1.86 Ix > 0.60 Ix Vv
Results for energy efficiency indicators
Symbol Calculated Energy Consumption
Sdidutee valgustus, 4,5m Dp 0.020 W/Ix*m? -

haljasriba

Micro Martin 45W 16 LED  De
(single side bottom)

0.5 kwh/m?yr

180.0 kWh/yr
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24050_PP_EL-1-02_Valgusarvutused

S&idutee valgustus, 4,5m haljasriba

Roadway 1 (M6)

Results for valuation field

jepta

Symbol Calculated Target Check
Roadway 1 (M6) Lav 0.39 cd/m? >0.30 cd/m?

Uo 0.39 >0.35

U 0.63 >0.40

TI 16 % <20%

Rer 0.45 >0.30
Results for observer

Symbol Calculated Target Check
Observer 1 Lav 0.39 cd/m? >0.30 cd/m?
Position:
-60.000 m, 9.250 m, 1.500 m Uy 0.42 5035

Ui 0.63 >0.40

TI 16 % <20%
Observer 2 Lav 0.44 cd/m? >0.30 cd/m?
Position:
-60.000 m, 12.750 m, 1.500 m Us 0.39 5035

U 0.71 >0.40

TI 6 % <20%
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Hepta

Soidutee valgustus, 4,5m haljasriba

Roadway 1 (M6)

- _ = )
T e T = 15.021 - - 5.02] J///_////
S 636 T~ 3.69 _— 638 I
i e OUN * S VN il e, |
N 9.00 \\\\\ = = ) — 9_0?0 : 7.00m
- 13.0 \ ) g / [ 130
156 \ ‘ < ( ¢ 156
7 b s \ N
4.50 m
3.00m
40.00 m
Maintenance value, horizontal illuminance [Ix] (Iso-illuminance curves)
48 473 415 370 338 315 3.03 303 315 338 370 415 473 486
650 612 546 482 420 376 353 353 376 420 482 546 612 650
824 781 716 614 510 434 395 395 434 510 614 716 781 8.4
J 117.00m
+10.2 +10.1 +9.31 +7.53 +5.90 +4.74 +4.18 +4.18 +4.74 +5.90 +7.53 +9.31 +10.1 _|_10.2
—| 127 129 15 863 633 486 422 422 486 633 863 115 129 127
16.3 +15.4 _._13‘4 +9.19 +6.40 +4.80 +4.12 +4.12 +4.80 +6.40 +9.19 +13.4 +15.4 16.3
450 m
3.00m
40.00 m
Maintenance value, horizontal illuminance [Ix] (Value grid)
m 1.429 4.286 7.143 10.000 12.857 15714 18.571 21.429 24.286 27.143 30.000 32.857 35.714 38.571
13917 486 473 415 370 3.38 3.15 3.03 3.03 3.15 338 370 415 473 4.86
12.750 650 612 546 4.82 4.20 376 353 3.53 376 420 482 5.46 6.12 6.50
11.583 824 781 7.6 6.14 5.10 434 395 3.95 434 510 614 7.6 7.81 8.24
10417 1018 10.13 931 753 5.90 474 418 418 474 590 7.53 9.31 1013 1018
9.250 1274 1294 11.51 863 6.33 4.86 422 422 4.86 6.33 8.63 1151 1294 1274
8.083 1631 1545 1343 9.19 6.40 4.80 412 412 4.80 6.40 9.19 1343 1545 1631
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24050_PP_EL-1-02_Valgusarvutused

Hepta

Soidutee valgustus, 4,5m haljasriba

Roadway 1 (M6)

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

Eav Emin Emax Uo (91) 92
Maintenance value, horizontal illuminance 6.83 Ix 3.03 Ix 16.3 Ix 0.44 0.19
» L/
_—— - 0.20- _
- — 020 0.27)
= —{0.27} — 034 — =
e — — 40»34}/—«// - = S L 4 B T\\\v 1 7.00m
——— — = i 0.56
— ‘8'33 — foro———
0.56 = = 0.84

4.50 m

3.00m

40.00 m

Observer 1: Maintenance value, luminance with dry roadway [cd/m?] (Iso-illuminance curves)

M Jr0.17 +0.18 +0.18 Jr0.18 +0.20 +0.21 Jr0.22 +0.23 +0.21 +O.‘IQ +0.19 +0.18 +0.17

+0.21 _1_022 +0.23 +O.23 +0.23 +0.24 _|_0A26 +0.28 +O.29 +0A28 +0A26 +0A25 +0.23 +0.22

+0.28 Jr0.27 +0428 +0.29 Jr0.28 +0.30 +0432 Jr0.36 +0.38 +0.37 +0.36 Jr0.32 Jr0.29 Jr0.28

+0.34 +0.35 +0.37 +0.37 +0.35 +0.36 +0.40 +0.44 +0.47 +0.49 +0.50 +0.46 +0.40 +O.36 [|7oom
N +0.44 +O.46 +0.46 +0.45 +0.43 +O.45 +0.50 +0.54 +O.59 +0.63 +0.68 +0.66 +0.55 +O.45

+0.56 +O.57 +0.56 +0.54 +0.56 +0.60 +0.65 +0.69 +0.77 +0.85 +0.72 +0.59

4.50 m

3.00m

40.00 m

Observer 1: Maintenance value, luminance with dry roadway [cd/m?] (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

13917 016 017 018 0.18 0.18 0.20 0.21 0.22 0.23 0.21 0.19 0.19 0.18 0.17

12.750 0.21 022 023 023 0.23 0.24 0.26 0.28 0.29 0.28 0.26 0.25 0.23 0.22




24050_PP_EL-1-02_Valgusarvutused

S&idutee valgustus, 4,5m haljasriba

Roadway 1 (M6)

Hepta

m 1.429 4286 7.143 10.000 12.857 15714 18571 21.429 24.286 27.143 30.000 32.857 35714 38.571
11.583 028 027 028 029 028 030 032 036 038 037 036 032 029 028
10417 034 035 037 037 035 036 040 044 047 049 050 046 040 036
9250 044 046 046 045 043 045 050 054 059 063 068 066 055 045
8083 056 057 056 054 056 060 065 069 077 08 08 08 072 059
Observer 1: Maintenance value, luminance with dry roadway [cd/m?] (Value chart)
Lav Lmin Lmax Uo (91) g2
Observer 1: Maintenance value, luminance with dry 0.39cd/m*  0.16cd/m?  0.88cd/m*> 042 0.19
roadway
i L/
_ EE— . - 025} _
0.25 0.34
— —{0.34 — 042 ——7— ~

= — = —f e —— <~ |70m

, — S e — 0.69
= ‘823 086

0.69 : = 1.04

4.50 m

3.00m

40.00m

Observer 1: Luminance with new installation [cd/m?] (Iso-illuminance curves)
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24050_PP_EL-1-02_Valgusarvutused

Hepta

S&idutee valgustus, 4,5m haljasriba

Roadway 1 (M6)

020] 02T 022 022 023 02 02 02 028 02 02 028 022 021
026 027 028 028 028 030 032 035 036 035 032 031 028 027
4034 033 035 036 035 037 039 044 046 046 044 040 036 035
1/7.00m
4042 043 045 045 043 045 049 054 058 (060 062 057 050 044
—»| 054 057 057 056 053 055 061 067 073 078 084 081 067 056
4069 070 069 067 069 074 081 085 096 105 109) 108 088 072
4.50 m
3.00m
40.00 m
Observer 1: Luminance with new installation [cd/m?] (Value grid)
m 1.429 4.286 7.143 10.000 12.857 15714 18571 21.429 24.286 27.143 30.000 32.857 35714 38.571
13.917 020 021 022 022 023 025 025 027 028 026 024 024 022 021
12750 026 027 028 028 028 030 032 035 036 035 032 031 028 027
11.583 034 033 035 036 035 037 039 044 046 046 044 040 036 035
10417 042 043 045 045 043 045 049 054 058 060 062 057 050 044
9.250 054 057 057 056 053 055 061 067 073 078 084 081 067 056
8083 069 070 069 067 069 074 081 085 096  1.05 1.09 108 088 072
Observer 1: Luminance with new installation [cd/m?] (Value chart)
Lav Lmin Lmax Uo (91) g2
Observer 1: Luminance with new installation 0.48 cd/m?*  0.20 cd/m? 1.09 cd/m? 042 0.19
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24050_PP_EL-1-02_Valgusarvutused

Soidutee valgustus, 4,5m haljasriba

Roadway 1 (M6)

Hepta

/' \\
{0 == 1
[T B — {029
-6 SRS —
— - = = G5 == e
L {048 0.61
o 0.69 ———
0.61 = —— {085 —

=4 7.00m

4.50 m

3.00m

40.00m

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

_'M 40.18 +0.19 +0.19 +0.19 +0.21 40.22 +0.23 +0.24 +0.22 _+_0.20 ,0.20 40.18 M
—_ +0.22 +0423 +0.24 +0.24 +0.24 +0.2(5 +O428 +0.31 +0.31 +0.30 +0.28 +0.25 +0.23 +0.23
+0.29 +0.28 +0.31 +0.32 +O.32 +0.33 +0.36 +0.38 +0.41 +0.40 +0.38 _+_0.34 +0.31 +0.30
+0.38 +0.40 +0.42 +0.42 ‘ +0.40 +0.43 +0.46 +0.49 +0.52 +0.53 +0.54 +0.50 +0.42 _|_0.38 [|7oem
+0.50 +0.53 _‘_0453 +0.54 +0.55 +0.57 +0.58 +0.64 +0468 +0.73 +0.75 _‘_071 +0.58 +0.48
+0.64 +0.68 +0.70 +0.70 +0.72 +0.75 +0.84 +0.89 +0.90 +0.96 +0.93 +0.77 +0.63

4.50m

3.00m

40.00 m

Observer 2: Maintenance value, luminance with dry roadway [cd/m?] (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
13917 017 018 0.9 0.19 0.19 0.21 0.22 0.23 0.24 0.22 0.20 0.20 0.18 0.17
12750 022 023 024 024 0.24 0.26 0.28 0.31 0.31 0.30 0.28 0.25 0.23 0.23
11583 029 028 031 032 0.32 0.33 0.36 0.38 0.41 0.40 0.38 0.34 0.31 0.30
10.417 038 040 042 042 0.40 0.43 0.46 0.49 0.52 0.53 0.54 0.50 0.42 0.38
9.250 050 053 053 054 0.55 0.57 0.58 0.64 0.68 0.73 0.75 0.71 0.58 0.48
8.083 064 068 070 0.70 0.72 0.75 0.84 0.89 0.90 0.97 0.96 0.93 0.77 0.63
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24050_PP_EL-1-02_Valgusarvutused

Hepta

Soidutee valgustus, 4,5m haljasriba

Roadway 1 (M6)

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

Lav Lmin Lmax Uo (g1) g2

Observer 2: Maintenance value, luminance with dry 0.44 cd/m?* 017 cd/m?* 097 cd/m*  0.39 0.17
roadway

o o o ) - +0.36 e

s (T g e (046}— —_———
= — —— —— e —— —05§ —_——— ——] =|7%m
= S —— (] S— 0.75 ey
0.85 o
0.75 085 (.05 —

4.50m

3.00m

40.00 m

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

_‘w ,0.22 +0.23 +0.23 _*_024 +0.26 +0.27 +0.29 +0.29 +0A27 +0.25 +0.24 +0.23 M
— +0.28 +0.28 +0.29 +0.30 +0.30 +O.32 +0.35 +0.38 +O.39 +0.37 +0.34 _+_0.31 Jr0.29 Jr0.28
+0.36 +0.35 +0.38 +0.40 +0.39 +0.40 +0.44 +0.47 +0.50 +0.50 +0.48 +0.42 +0.38 +0.37
JF0.47 +0.49 +0.52 +0.52 Jr0.50 +0.53 Jr0.57 +0461 +0.64 +0.66 +0.67 +0.61 Jr0.52 +0.47 [|7om
+0.61 Jr066 +0.66 +0.67 +0.68 +0.70 Jr(172 +0.79 Jr0.85 +0.90 +0.93 +0.87 Jr0471 Jr0.59
+0.79 Jr0.84 +0.87 +0.86 Jr0.88 +0.93 Jr1.04 +1410 +1.11 @ +1.19 +1.15 Jr0.95 Jr0.77

4.50 m

3.00m

40.00 m

Observer 2: Luminance with new installation [cd/m?] (Value grid)
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24050_PP_EL-1-02_Valgusarvutused

S&idutee valgustus, 4,5m haljasriba

Roadway 1 (M6)

Hepta

m 1.429 4.286 7.143 10.000 12.857 15714 18.571 21.429 24.286 27.143 30.000 32.857 35.714 38.571
13917 021 022 023 023 024 026 027 029 029 027 025 024 023 021
12750 028 028 029 030 030 032 035 038 039 037 034 031 029 028
11583 036 035 038 040 039 040 044 047 050 050 048 042 038 037
10417 047 049 052 052 050 053 057 061 064 066 067 061 052 047
9.250 061 066 066 067 068 070 072 079 085 090 093 087 071 0.59
8083 079 084 087 08 088 093 1.04 110 1.1 1.20 1.19 115 095 077
Observer 2: Luminance with new installation [cd/m?] (Value chart)
Lav Lmax 92
Observer 2: Luminance with new installation 0.54 cd/m? 0.21 cd/m? 1.20 cd/m? 0.17
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24050_PP_EL-1-02_Valgusarvutused

S&idutee valgustus, 4,5m haljasriba
Sidewalk 1 (P5)

Results for valuation field

Symbol

Hepta

Calculated Target Check
Sidewalk 1 (P5) Eav 3.16 Ix [3.00 - 4.50] Ix Vv
Emin 1.86 Ix > 0.60 Ix Vv
1/7.00m
4.50m
— :
6.13— 479 434 s R 4.344.79 6.13
e I o 1 o 3.00
e —12.99} [2.54} //’W\\\\ 254 {2.99F—— ) m
( = — — )
40.00 m
Maintenance value, horizontal illuminance [Ix] (Iso-illuminance curves)
117.00m
4.50 m
.30 _!_bAUU 4383 _+_4A4U +J.JI Z.AZ 238 +£.625 +l.l£ +d.dl 44U +4AUJ o.UU ©.30
+4.54 +3.36 +3_01 +3.09 +2.72 +2.35 +2412 +2.12 +2A35 +2.72 +3A09 +3.01 +3.36 +4.54 366
+3A48 +2A61 +2.14 +2.03 +208 1.98 1.86 +1.98 +2A08 +2A03 +2.14 +2.61 +3.48

40.00 m

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

S&idutee valgustus, 4,5m haljasriba

Sidewalk 1 (P5)

m 1.429 4.286 7.143 10.000 12.857 15.714 18.571 21.429 24.286 27.143 30.000 32.857 35.714 38.571
2,500 636 500 483 440 3.37 2.72 2.38 2.38 2.72 3.37 4.40 4.83 5.00 6.36
1.500 454 336 3.01 3.09 2.72 2.35 212 212 235 2.72 3.09 3.01 3.36 4.54

0.500 348 261 214 203 2.08 1.98 1.86 1.86 1.98 2.08 2.03 2.14 2.61 3.48

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

Eav Emin Emax Uo (91) 92

Maintenance value, horizontal illuminance 3.16 Ix 1.86 Ix 6.36 Ix 0.59 0.29
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Soidutee valgustus, 6m haljasriba
Description

Hepta
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24050_PP_EL-1-02_Valgusarvutused

Hepta

Soidutee valgustus, 6m haljasriba

Summary (according to EN 13201:2015)

Roadway 1 (M6), 240.00 m?

= Tarmac: CIE R3, q0: 0.070
—— —— C ) C ) 6.00m
Grass Strip 1 6.00m

Sidewalk 1 (P5), 120.00 m? 300m

4000 m



24050_PP_EL-1-02_Valgusarvutused

S&idutee valgustus, 6m haljasriba

Hepta

Summary (according to EN 13201:2015)

VizuLo @

Manufacturer Vizulo P 450W
Article No. 6000937528 MRUE Pramp 5798 Im
045 730 LB3 AAO16
q)Luminaire 5798 Im
Article name Micro Martin 45 W 16
LED n 100.00 %
Fitting 1x 16 LED MOD AA

Micro Martin 45 W 16 LED (single side bottom)

Pole distance 40.000 m

(1) Light spot height 8.000 m

(2) Light point overhang -2.500 m %)
(3) Boom inclination 0.0°

(4) Boom length 2.500m 1

Annual operating hours

)

4000 h: 100.0 %, 45.0 W

Wattage / route

1125.0 W/km

ULR/ULOR

0.00/0.00

Max. luminous intensities
Any direction forming the specified angle from the

downward vertical, with the luminaire installed for use.

> 70°: 508 cd/klm
> 80°: 73.1 cd/kim
> 90°: 0.00 cd/kim

Luminous intensity class G*3
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.5
MF 0.81
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S&idutee valgustus, 6m haljasriba

Summary (according to EN 13201:2015)

Results for valuation fields

A maintenance factor of 0.81 was used for calculating for the installation.

jepta

Symbol Calculated Target Check
Roadway 1 (M6) Lav 0.37 cd/m? > 0.30 cd/m? Vv
Uo 0.46 >0.35 V
Ui 0.67 >0.40 Vv
TI 15 % <20% V
Rer 0.56 >0.30 v
Sidewalk 1 (P5) Eav 3.26 Ix [3.00 - 4.50] Ix Vv
Emin 1.49 Ix > 0.60 Ix Vv
Results for energy efficiency indicators
Symbol Calculated Energy Consumption
Sdidutee valgustus, 6m Dp 0.024 W/Ix*m? -

haljasriba

Micro Martin 45W 16 LED  De
(single side bottom)

0.5 kwh/m?yr

180.0 kWh/yr
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24050_PP_EL-1-02_Valgusarvutused

S&idutee valgustus, 6m haljasriba

Roadway 1 (M6)

Results for valuation field

jepta

Symbol Calculated Target Check
Roadway 1 (M6) Lav 0.37 cd/m? >0.30 cd/m?

Uo 0.46 2035

U 0.67 >0.40

Tl 15 % <20%

Rer 0.56 >0.30
Results for observer

Symbol Calculated Target Check
Observer 1 Lav 0.37 cd/m? >0.30 cd/m?
Position:
-60.000 m, 10.500 m, 1.500 m Us 0.49 5035

Ui 0.67 >0.40

Tl 15 % <20%
Observer 2 Lav 0.41 cd/m? >0.30 cd/m?
Position:
-60.000 m, 13.500 m, 1.500 m Us 0.46 > 035

Ui 0.76 >0.40

Tl 8 % <20%
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Soidutee valgustus, 6m haljasriba

Roadway 1 (M6)

Hepta

—__ (\ /// I
= e e - o
s 14.93] \\\ //// [4.93 _—— 753
— IZ,SS\ \\ \\ P / = 883 — | 6.00m
10.1 R % / Ve oy
—_ 127 b)Y \ ) ( /’ ",14 o
15.3™\ \ / ) / 140
S — [agal \ N 1513
6.00m
3.00m
40.00 m
Maintenance value, horizontal illuminance [Ix] (Iso-illuminance curves)
_J’_D.Bl +D44 1 +4.:)'I _+_J.d4 +J.£5 +é.U'I 2.98 2.96 +d.U'I _P‘S.Zﬁ _,’_6.64 +4.3 1 +b.£'l +D.Bl
4755 653 /553 460 38 (336 327 327 336 383 460 553 653 755
4951 808 666 534 436 366 343 343 366 436 534 666 808 951 .
1 4 m
1.9 995 779 599 479 385 354" 354 © 385 479 599 779 995 119
—» 41 M5 864 639 509 398 356 356 398 509 639 864 115 141
16.0) 128 923 663 522 399 352 352 399 522 663 923 128 16.0
6.00m
3.00m
40.00 m
Maintenance value, horizontal illuminance [Ix] (Value grid)
m 1.429 4.286 7.143 10.000 12.857 15714 18.571 21.429 24.286 27.143 30.000 32.857 35714 38.571
14500 597 521 451 384 328 3.01 298 298 3.01 3.28 384 451 521 5.97
13.500 7.55 6.53 553 460 3.83 3.36 3.27 327 336 3.83 4.60 5.53 6.53 7.55
12.500 9.51 808 666 534 436 3.66 343 343 366 436 534 666 8.08 9.51
11.500 1191 995 7.79 599 4.79 3.85 354 354 385 4.79 5.99 7.79 9.95 11.91
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S&idutee valgustus, 6m haljasriba

Roadway 1 (M6)

Hepta

m 1.429 4.286 7.143 10.000 12.857 15.714 18.571 21.429 24.286 27.143 30.000 32.857 35.714 38.571
10.500 14.08 11.46 8.64 6.39 5.09 3.98 3.56 3.56 3.98 5.09 6.39 8.64 11.46 14.08
9.500 1598 12.76 923 6.63 5.22 3.99 3.52 3.52 3.99 5.22 6.63 9.23 1276 15.98
Maintenance value, horizontal illuminance [Ix] (Value chart)
Eav Emin Emax Uo (91) g2
Maintenance value, horizontal illuminance 6.26 Ix 2.98 Ix 16.0 Ix 0.48 0.19
C ]
o e ~— o
o 0.21 = 0.27! 0.21
o (0.27 T e o ", oo
————— = — T — = 1 3 m
— = —{0.33—— e : -
_  —0.39F— 0.50
— gt s /0.56
0.50 — {087 10737

40.00 m

Observer 1: Maintenance value, luminance with dry roadway [cd/m?] (Iso-illuminance curves)

6.00 m

3.00m
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24050_PP_EL-1-02_Valgusarvutused

Hepta

S&idutee valgustus, 6m haljasriba

Roadway 1 (M6)

+U"IB U.T8 +U.'IH +U.TB U. T8 +U.4U +U.44 +U.£4 +UAAJ +U.£d +U.£'I +U.£U +U‘13 +U.'IB
4025 022 022 023 022 (024 (026 029 028 028 027 025 024 025
4031 028 027 028 027 (028 (032 034 034 035 035 032 031 032
0.39 ,0.36 ,0.33 0.32 0.33 ,0.35 ,0.38 041 043 (044 ,0.45 [0.42 040 ,0.40 /| 600m
—s| 046 043 039 040 042 043 047 052 054 059 055 053 049 048
4054 051 047 048 053 057 064 068 070 4067 063 061 055
6.00m
3.00m
40.00 m
Observer 1: Maintenance value, luminance with dry roadway [cd/m?] (Value grid)
m 1.429 4.286 7.143 10.000 12.857 15714 18.571 21.429 24.286 27.143 30.000 32.857 35714 38.571
14500 0.19 018 0.19 0.9 0.18 0.20 0.22 024 023 0.22 0.21 0.20 0.19 0.19
13.500 025 022 022 023 0.22 0.24 0.26 0.29 0.28 0.28 0.27 0.25 024 025
12.500 031 028 027 028 0.27 0.28 032 034 034 035 035 0.32 0.31 0.32
11.500 039 036 033 032 0.33 0.35 0.38 0.41 0.43 044 045 0.42 0.40 0.40
10.500 046 043 039 040 0.42 0.43 0.47 0.52 054 059 0.55 0.53 0.49 0.48
9.500 054 051 047 048 0.53 0.57 064 068 0.70 0.76 0.67 0.63 0.61 0.55
Observer 1: Maintenance value, luminance with dry roadway [cd/m?] (Value chart)
Lav Lmin Lmax Uo (91) g2
Observer 1: Maintenance value, luminance with dry 037 cd/m*  0.18cd/m* 076 cd/m?*  0.49 0.24

roadway
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24050_PP_EL-1-02_Valgusarvutused

Hepta

Soidutee valgustus, 6m haljasriba

Roadway 1 (M6)

I\ P — 7
e ’——@\ S - 0.33 \rm_, -
) (0.33 e — g-jg —
S 048! S—
o e— 040 == =
— ggg\ 0.62/ g9
0.62 ; ——0.83[10.90—

{16.00m

6.00 m

3.00m

40.00 m

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

{6.00m

6.00 m

3.00m

!U.ZJJ !UAJJ lU.dé _+_U.£4 U.Z3 +U.ZD +U.46 +U.£H _I_U.ZB +U.dl +U.4b U.Z0 U.Z3] +U.£4
0.31 0.28 028 028 027 020 033 036 035 034 033 030 029 031
4038 035 034 034 033 035 039 042 043 043 043 040 038 039
j0.48 044 040 040 0417 043 047 051 053 055 055 052 050 0.50

—»| 057 053 049 050 052 053 058 064 067 073 068 065 061 059
4067 063 058 059 066 071 079 085 086 08 078 075 068

40.00 m

Observer 1: Luminance with new installation [cd/m?] (Value grid)

m 1.429 4.286 7.143 10.000 12.857 15714 18.571 21.429 24.286 27.143 30.000 32.857 35714 38.571

14500 023 023 023 024 023 0.25 0.28 0.29 0.29 0.27 0.26 0.25 0.23 0.24

13.500 031 028 028 028 0.27 0.29 033 036 035 034 033 030 0.29 0.31

12.500 038 035 034 034 033 035 0.39 0.42 0.43 0.43 0.43 0.40 038 0.39

11.500 048 044 040 040 0.41 0.43 0.47 0.51 0.53 0.55 0.55 0.52 0.50 0.50
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S&idutee valgustus, 6m haljasriba

Roadway 1 (M6)

Hepta

m 1429 4286 7.143 10.000 12.857 15714 18571 21.429 24286 27.143 30.000 32.857 35.714 38.571
10.500 057 053 049 050 052 053 058 064 067 073 068 065 061 0.59
9.500 067 063 058 059 066 071 079 085 08 094 083 078 075 068
Observer 1: Luminance with new installation [cd/m?] (Value chart)
Lav Lmin Lmax Uo (91) g2
Observer 1: Luminance with new installation 0.46 cd/m? 0.23 cd/m? 0.94 cd/m? 0.49 0.24
T C
- TTe————— 0.22—— S 0.29 02—
0.29 Lm0 e :
= - N 035 B A = 1 6.00m
— 0.48
0.48
= 0.67— =
6.00m
3.00m

40.00 m

Observer 2: Maintenance value, luminance with dry roadway [cd/m?] (Iso-illuminance curves)
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Hepta

S&idutee valgustus, 6m haljasriba

Roadway 1 (M6)

+U‘£U U.TY +U.AU +U.£U +U‘4U +U.dd +U.44 +U.£C) +UAAD +U.£6 +U.££ +U.£U U9 +U.£U
—| 025 023 024 025 024 026 029 031 030 029 028 026 024 026
4033 031 030 030 031 03 035 038 037 037 036 034 032 033
0.42 ,0.40 ,0.38 ,0.39 0.40 0.39 0.4 ,0.47 ,0.48 048 ,0.48 [0.44 042 042 |600m
4051 050 047 047 052 055 059 059 062 065 059 055 052 050
4059 059 060 063 068 071 077 082 082 4072 066 063 057
6.00m
3.00m
40.00 m
Observer 2: Maintenance value, luminance with dry roadway [cd/m?] (Value grid)
m 1.429 4.286 7.143 10.000 12.857 15714 18.571 21.429 24.286 27.143 30.000 32.857 35714 38.571
14500 020 019 020 0.0 0.20 0.22 024 025 0.25 0.23 0.22 0.20 0.19 0.20
13.500 025 023 024 025 0.24 0.26 0.29 0.31 030 0.29 0.28 0.26 024 026
12.500 033 031 030 030 0.31 032 035 0.38 037 0.37 036 034 032 0.33
11.500 042 040 038 039 0.40 0.39 044 047 0.48 0.48 0.48 044 042 0.42
10.500 051 050 047 047 0.52 0.55 0.59 0.59 0.62 0.65 0.59 0.55 0.52 0.50
9500 059 059 060 063 0.68 0.71 0.77 0.82 0.82 084 072 0.66 0.63 0.57
Observer 2: Maintenance value, luminance with dry roadway [cd/m?] (Value chart)
Lav Lmin Lmax Uo (91) g2
Observer 2: Maintenance value, luminance with dry 0.41 cd/m*  0.19cd/m*  0.84cd/m*  0.46 0.23

roadway
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Soidutee valgustus, 6m haljasriba

Roadway 1 (M6)

Hepta

{16.00m

6.00 m

3.00m

{6.00m

6.00 m

3.00m

= e
—_ TTTT—— 02— — 0.35 — 02—
0.35/ ——043——
— T — = -
L 0.59
0.59
—— 08—
40.00 m
Observer 2: Luminance with new installation [cd/m?] (Iso-illuminance curves)
!U.Z‘U !UA‘H lU.d‘H _+_U.ZD +U.£b +U.Z/ +U.AH +U.d1 +U.JU +U.dt$ +U.£/ U.Z0 U.Z4 U.Z24
N 0.31 0.29 030 031 030 032 036 038 037 036 035 032 030 032
4041 038 037 037 038 040 043 046 045 046 045 042 040 041
(052 049 047 048 049 049 055 058 059 (059 059 055 051 051
4063 061 058 059 064 068 073 073 077 080 073 068 064 062
073 073 074 078 084 088 096 102 1.0 103) 089 081 078 071
40.00 m
Observer 2: Luminance with new installation [cd/m?] (Value grid)
m 1.429 4.286 7.143 10.000 12.857 15714 18.571 21.429 24.286 27.143 30.000 32.857 35714 38.571
14500 024 024 024 025 0.25 0.27 0.29 0.31 030 0.28 0.27 0.25 024 024
13.500 031 029 030 0.31 0.30 032 0.36 0.38 037 036 035 0.32 0.30 0.32
12.500 041 038 037 037 038 0.40 0.43 0.46 0.45 0.46 0.45 0.42 0.40 0.41
11.500 052 049 047 048 0.49 0.49 0.55 0.58 0.59 0.59 0.59 0.55 0.51 0.51
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S&idutee valgustus, 6m haljasriba

Roadway 1 (M6)

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
10.500 063 0.61 058 059 0.64 0.68 0.73 0.73 0.77 0.80 0.73 0.68 0.64 0.62

9.500 0.73 073 074 0.78 0.84 0.88 0.96 1.02 1.01 1.03 0.89 0.81 0.78 0.71

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

Lav Lmin Lmax UO (91)

Hepta

92

Observer 2: Luminance with new installation 0.51 cd/m? 0.24 cd/m? 1.03 cd/m? 0.46

0.23
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S&idutee valgustus, 6m haljasriba
Sidewalk 1 (P5)

Results for valuation field

Hepta

Symbol Calculated Target Check
Sidewalk 1 (P5) Eav 3.26 Ix [3.00 - 4.50] Ix Vv
Emin 1.49 Ix > 0.60 Ix Vv
116.00m
6.00m
727 . \ {7.27)
/ ‘ _——{1.80——- . % - 6.05
94408 362 o 2400~ T~ 240 T{3pj 362 423 soom

40.00 m

Maintenance value, horizontal illuminance [Ix] (Iso-illuminance curves)
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S&idutee valgustus, 6m haljasriba

Sidewalk 1 (P5)

Hepta

{16.00m

6.00 m

1291 +b. 18 +4.IA +J.Dd +£.I4 +£. 774 +I .0Y +I .0Y +£. | |74 +£.I4 +6.06 Az +b. (ks [0/
/546 438 354 302 233 186 169 169 186 233 302 354 438 546 i
382 335 260 242 194 161 161 194 242 260 335 382
40.00 m
Maintenance value, horizontal illuminance [Ix] (Value grid)
m 1.429 4.286 7.143 10.000 12.857 15714 18571 21.429 24.286 27.143 30.000 32.857 35714 38.571
2500 7.57 618 472 368 274 2.2 1.89 1.89 212 274 368 472 6.18 7.57
1.500 546 438 354 3.02 233 1.86 1.69 1.69 1.86 233 3.02 354 438 5.46
0.500 3.82 335 260 242 1.94 1.61 1.49 1.49 1.61 1.94 242 2.60 335 3.82
Maintenance value, horizontal illuminance [Ix] (Value chart)
Eav Emin Ernax Uo (91) 92
Maintenance value, horizontal illuminance 3.26 Ix 1.49 Ix 7.57 Ix 0.46 0.20
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Sdidutee valgustus, mastid kergtee taga
Description

Hepta
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Sdidutee valgustus, mastid kergtee taga

Summary (according to EN 13201:2015)

Hepta

Roadway 1 (M6), 280.00 m?

:{> Tarmac: CIE R3, q0: 0.070

) 7.00m

Sidewalk 1 (P3), 120.00 m?

300m

40.00 m
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24050_PP_EL-1-02_Valgusarvutused

Hepta

S&idutee valgustus, mastid kergtee taga
Summary (according to EN 13201:2015)

VizuLo @

Manufacturer Vizulo P 450W
Article No. 6000937408 MRUE Pramp 5922 Im
045 730 L22 AAD16
q)Luminaire 5922 Im
Article name Micro Martin 45 W 16
LED n 100.00 %
Fitting 1x 16 LED MOD AA

Micro Martin 45 W 16 LED (single side bottom)

Pole distance 40.000 m

(1) Light spot height 8.000 m

(2) Light point overhang -3.000 m %)
(3) Boom inclination 0.0°

(4) Boom length 1.000 m 1

Annual operating hours

)

4000 h: 100.0 %, 45.0 W

Wattage / route

1125.0 W/km

ULR/ULOR

0.00/0.00

Max. luminous intensities
Any direction forming the specified angle from the

downward vertical, with the luminaire installed for use.

> 70°: 587 cd/klm
> 80°: 147 cd/klm
> 90°: 0.00 cd/kim

Luminous intensity class G*2
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.5
MF 0.81
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jepta

S&idutee valgustus, mastid kergtee taga

Summary (according to EN 13201:2015)

Results for valuation fields
A maintenance factor of 0.81 was used for calculating for the installation.

Symbol Calculated Target Check
Roadway 1 (M6) Lav 0.39 cd/m? > 0.30 cd/m? Vv

Uo 0.39 >0.35

Ui 0.63 >0.40 Vv

TI 16 % <20% 4

Rer 0.45 >0.30 v
Sidewalk 1 (P3) Eav 9.97 Ix [7.50 - 11.25] Ix v

Emin 3.211Ix > 1.50 Ix N4

Results for energy efficiency indicators

Symbol Calculated Energy Consumption
Séidutee valgustus, mastid D, 0.014 W/Ix*m? -
kergtee taga
Micro Martin 45W 16 LED ~ De 0.5 kwh/m?yr 180.0 kWh/yr

(single side bottom)




24050_PP_EL-1-02_Valgusarvutused

S&idutee valgustus, mastid kergtee taga

Roadway 1 (M6)

Results for valuation field

jepta

Symbol Calculated Target Check
Roadway 1 (M6) Lav 0.39 cd/m? >0.30 cd/m?

Uo 0.39 2035

U 0.63 >0.40

Tl 16 % <20%

Rer 0.45 >0.30
Results for observer

Symbol Calculated Target Check
Observer 1 Lav 0.39 cd/m? >0.30 cd/m?
Position:
-60.000 m, 4.750 m, 1.500 m Us 0.42 5035 o

Ui 0.63 >0.40

Tl 16 % <20%
Observer 2 Lav 0.44 cd/m? >0.30 cd/m?
Position:
-60.000 m, 8.250 m, 1.500 m Us 0.39 >035 v,

Ui 0.71 >0.40

Tl 6 % <20%
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Sdidutee valgustus, mastid kergtee taga

Roadway 1 (M6)

Hepta

//J
e 75.027— ////,//
3.69 = ///6.35 —— B
= // //'*"'é.oror — i 7.00m
g 10.3
J 1370——
( — _15.6
3.00m
40.00 m
Maintenance value, horizontal illuminance [Ix] (Iso-illuminance curves)
48 473 415 370 338 315 [303] [303) 315 338 370 415 473 486
650 612 546 482 420 376 353 353 376 420 482 546 612 650
824 781 716 614 510 434 395 395 434 510 614 716 781 824
11 7.00m
102 101~ 93T 753 590 474 418 418 ~ 474 590 753 931 104 = 102
—| 127 129 115 863 633 486 422 422 486 633 863 115 129 127
163) 154 134 919 640 480 412 412 480 640 919 134 154 16.3
3.00m
40.00 m
Maintenance value, horizontal illuminance [Ix] (Value grid)
m 1.429 4.286 7.143 10.000 12.857 15714 18571 21.429 24.286 27.143 30.000 32.857 35.714 38.571
9.417 486 473 415 370 338 3.15 3.03 3.03 3.15 338 3.70 415 473 4.86
8250 650 6.12 546 482 4.20 376 353 353 376 420 482 5.46 6.12 6.50
7.083 824 781 716 614 510 434 395 395 434 5.10 6.14 7.16 7.81 8.24
5917 1018 10.13 931 7.53 590 474 418 418 474 5.90 7.53 9.31 1013 1018
4750 12.74 1294 1151 863 6.33 486 422 422 486 633 8.63 1151 1294 1274
3.583 1631 1545 1343 9.19 640 480 412 412 480 6.40 9.19 1343 1545  16.31
Maintenance value, horizontal illuminance [Ix] (Value chart)
Eav Emin Emax Uo (91) g2
Maintenance value, horizontal illuminance 6.83 Ix 3.03 Ix 16.3 Ix 0.44 0.19
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Sdidutee valgustus, mastid kergtee taga

Roadway 1 (M6)

Hepta

7

= (020 S -

- 027 e
il —

S — ———{0.34) —

4 = E— —{041—— 9.56
0.49 {070 =—=
0.56 0.84

117.00m

3.00m

40.00m

Observer 1: Maintenance value, luminance with dry roadway [cd/m?] (Iso-illuminance curves)

016 0717 0718 0718 018 020 021 022 023 021 019 019 018 017

4021 022 023 023 023 (024 026 028 029 028 026 025 023 022

4028 027 028 029 028 030 032 036 038 037 036 032 029 028

11 7.00m
4034 035 037 037 035 036 040 044 = 047 049 050 046 040 036
—»| 044 046 046 045 043 045 050 054 059 063 068 066 055 045
4056 057 056 054 056 060 065 069 077 085 0.88) 072 059
3.00m
40.00 m
Observer 1: Maintenance value, luminance with dry roadway [cd/m?] (Value grid)
m 1.429 4.286 7.143 10.000 12.857 15714 18571 21.429 24.286 27.143 30.000 32.857 35.714 38.571
9.417 016 017 018 018 018 020 021 022 023 o021 019 019 018 017
8250 021 022 023 023 023 024 026 028 029 028 026 025 023 022
7.083 028 027 028 029 028 030 032 036 038 037 036 032 029 028
5917 034 035 037 037 035 036 040 044 047 049 050 046 040 036
4750 044 046 046 045 043 045 050 054 059 063 068 066 055 045
3583 056 057 056 054 056 060 065 069 077 085 08 088 072 059
Observer 1: Maintenance value, luminance with dry roadway [cd/m?] (Value chart)
Lav Lmin Lmax Uo (91) g2
Observer 1: Maintenance value, luminance with dry 039 cd/m*  0.16cd/m?*  0.88cd/m*  0.42 0.19

roadway
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Hepta

Sdidutee valgustus, mastid kergtee taga

Roadway 1 (M6)

~ (025 s il - 025 -
. ——————laiks = S ==
= = — = 05— [ 700m
S —— —{0.42) —— —— =
3 —— 051 0.69
- oo _oss :
0.69 : e 1.04
3.00m
40.00 m
Observer 1: Luminance with new installation [cd/m?] (Iso-illuminance curves)
0.20] 02T 02z 022 023 02 02 027 028 02 024 024 022 021
4026 027 028 028 028 030 032 035 036 035 032 031 028 027
4034 033 035 036 035 037 039 044 046 046 044 040 036 035
117.00m
4042 043 045 045 043 045 049 054 = 058 060 062 057 050 044
—»| 054 057 057 056 053 055 061 067 073 078 084 081 067 056
4069 070 069 067 069 074 081 085 096 105 109) 108 088 072
3.00m
40.00 m
Observer 1: Luminance with new installation [cd/m?] (Value grid)
m 1.429 4.286 7.143 10.000 12.857 15714 18571 21.429 24.286 27.143 30.000 32.857 35714 38.571
9.417 020 021 022 022 0.23 0.25 0.25 0.27 0.28 0.26 0.24 0.24 0.22 0.21
8250 026 027 028 028 0.28 030 0.32 035 0.36 035 032 0.31 0.28 0.27
7.083 034 033 035 036 035 037 039 044 046 0.46 0.44 0.40 036 035
5917 042 043 045 045 0.43 0.45 0.49 054 058 0.60 0.62 0.57 0.50 0.44
4750 054 057 057 056 0.53 0.55 0.61 0.67 0.73 0.78 0.84 0.81 0.67 0.56
3.583 069 070 069 067 0.69 074 081 0.85 0.96 1.05 1.09 1.08 0.88 0.72
Observer 1: Luminance with new installation [cd/m?] (Value chart)
Lav Lmin Lmax Uo (91) g2
Observer 1: Luminance with new installation 0.48 cd/m? 0.20 cd/m? 1.09 cd/m? 0.42 0.19
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Hepta

Sdidutee valgustus, mastid kergtee taga

Roadway 1 (M6)

- e 021
= I — (5 —— =
- 0.21 ) = {029 o= —
o _———{0.29} s @\\\\ T —
= —= ‘—@”‘/ﬁ —— 1045 _————— = — | 7.00m
———— 1045, 0.61 .
0.69 A RE—— ——
0.61 e ——{o.85) 093 —
3.00m
40.00 m
Observer 2: Maintenance value, luminance with dry roadway [cd/m?] (Iso-illuminance curves)
017 01 019 0719 0719 021 022 023 024 022 020 020 018 [0.17
—| 022 023 024 024 024 026 028 031 031 030 028 025 023 023
4029 028 031 032 032 033 036 038 041 040 038 034 031 030
11 7.00m
4038 040 042 042 040 043 046 049 = 052 053 054 050 042 038
4050 053 053 054 055 057 058 064 068 073 075 071 058 048
4064 068 070 070 072 075 084 089 ,0.90 4096 093 077 063
3.00m
40.00 m
Observer 2: Maintenance value, luminance with dry roadway [cd/m?] (Value grid)
m 1.429 4.286 7.143 10.000 12.857 15714 18571 21.429 24.286 27.143 30.000 32.857 35.714 38.571
9.417 017 018 019 019 019 021 022 023 024 022 020 020 018 017
8250 022 023 024 024 024 026 028 031 0.31 030 028 025 023 023
7.083 029 028 031 032 032 033 036 038 041 040 038 034 031 0.30
5917 038 040 042 042 040 043 046 049 052 053 054 050 042 038
4750 050 053 053 054 055 057 058 064 068 073 075 071 058 048
3583 064 068 070 070 072 075 084 089 09 097 09 093 077 063
Observer 2: Maintenance value, luminance with dry roadway [cd/m?] (Value chart)
Lav Lmin Lmax Uo (91) g2
Observer 2: Maintenance value, luminance with dry 0.44 cd/m?* 017 cd/m?* 097 cd/m*  0.39 0.17

roadway
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Hepta

Sdidutee valgustus, mastid kergtee taga

Roadway 1 (M6)

- e e = 026 .
S 026 ] . L (0.26- _—
o ———10.36] | i 0.46 — TS =
— = = @ — ———0.56 —_———— ——— 1 /700m
S | M 0.75 i
0.85 (T oE—— =
0.75 — .00 {1.05 115 =
3.00m
40.00 m
Observer 2: Luminance with new installation [cd/m?] (Iso-illuminance curves)
027 022 02 023 024 026 027 029 029 027 025 024 023 0.21
—| 028 028 020 030 030 032 035 038 039 037 034 031 029 028
4036 035 038 040 039 040 044 047 050 050 048 042 038 037
117.00m
4047 049 = 052 052 050 053 057 061 064 (066 067 061 052 047
061 066 066 067 068 070 072 079 085 090 093 087 071 059
4079 084 087 08 08 093 104 110 111 120) 119 115 005 077
3.00m
40.00 m
Observer 2: Luminance with new installation [cd/m?] (Value grid)
m 1.429 4.286 7.143 10.000 12.857 15714 18571 21.429 24.286 27.143 30.000 32.857 35714 38.571
9.417 021 022 023 023 024 026 0.27 0.29 0.29 0.27 0.25 0.24 0.23 0.21
8250 028 028 029 030 030 032 035 038 0.39 0.37 0.34 0.31 0.29 0.28
7.083 036 035 038 040 039 0.40 044 047 0.50 0.50 0.48 0.42 0.38 037
5917 047 049 052 052 0.50 0.53 0.57 0.61 064 066 0.67 0.67 0.52 0.47
4750 061 066 066 067 0.68 0.70 0.72 0.79 0.85 0.90 0.93 0.87 0.71 0.59
3.583 079 084 087 086 0.88 0.93 1.04 1.10 1.11 1.20 1.19 115 0.95 0.77
Observer 2: Luminance with new installation [cd/m?] (Value chart)
Lav Lmin Lmax Uo (91) g2
Observer 2: Luminance with new installation 0.54 cd/m? 0.21 cd/m? 1.20 cd/m? 0.39 0.17
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S&idutee valgustus, mastid kergtee taga

Sidewalk 1 (P3)

Results for valuation field

Symbol

Hepta

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

Calculated Target Check
Sidewalk 1 (P3) Eav 9.97 Ix [7.50-11.25] Ix Vv
Emin 3.21 Ix >1.50 Ix Vv
117.00m
/// r \‘\\ |
) 951-L [5.91 4.11 T 500 A 300m
2037187 (13473 3 > [7.71 g L 771951 113.414.9 16.7~_ 203 '
‘\\\ ) %
40.00 m
Maintenance value, horizontal illuminance [Ix] (Iso-illuminance curves)
117.00m
+'IH4J +'Ib.t5 +'I4.I) +3.'Ib +b4'lb +4.b/ +J.U€5 +4.Z)I +b.'|b +3.'It5 +'I4.:) +'Ib.U +'[5,J
+16.2 +13.3 +8.60 Jr5.70 +4.22 NE +3.61 +4.22 +5.70 +8.60 +13A3 +16.2 212 p—
4184 132 108 753 502 375 375 502 753 108 132 184
40.00 m
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S&idutee valgustus, mastid kergtee taga

Sidewalk 1 (P3)

Hepta

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
2.500 19.30 16.84 1454 9.18 6.15 457 3.88 3.88 457 6.15 9.18 1454 1684 19.30
1.500 2122 1620 1331 8.60 5.70 422 361 361 422 5.70 8.60 1331 1620 21.22
0.500 1836 13.24 10.84 7.53 5.02 375 3.21 3.21 375 5.02 7.53 10.84 1324 1836
Maintenance value, horizontal illuminance [Ix] (Value chart)
Eav Emin Emax Uo (91) g2
Maintenance value, horizontal illuminance 9.97 Ix 3.211Ix 21.21x 0.32 0.15

65



