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Tabla 8 - Series S de clase de alumbrado para viales tipos C,Dy E

lluminancia horizontal en el area de la calzada

Clase de
Alumbrado lluminancia Medla lluminancia minima
Enmin qu 1)

Los niveles de la tabla son valores minimos en servicio con mantenimiento de la instalacion de
alumbrado. A fin de mantener dichos niveles de servicio, debe considerarse un factor de mantenimiento (f)
elevado que dependera de la lémpara adoptada, del tipo de luminaria, grado de contaminacion del aire y
modalidad de mantenimiento preventivo.

Luminarias

distanciadas 20
fo 00m

veces su altura!!l 10 10 445 210 210 445 10 13 10
—_—m—m—

0.00 20.00m

-1.00

Valores en Lux, Escala 1: 186

Trama: 10 x 1 Puntos

IX E, E
7 [gs; a Trama: 10 x 9 Puntos
E, 4
22

Enin ()
10

ightng barodona

10.50 m

Valores en Lux, Escala 1: 101

Un alumbrado funcional de carreteras se ha supuesto siempre con columnas
o torres de mas o menos altura a una interdistancia siempre relacionada con
dicha altura.

Valores de

|=4xH,6 C=1,5xH
son posibles, e incluso es posible superarlos ligeramente con las mas
desarrolladas lentes para tecnologia led.

savi

Tabla 9 - Series CE de clase de alumbrado para viales tipos Dy E

llu ncia horizontal

[ luminanciahorizontal ]
Clase de Alumbrado lluminancia Media Uniformidad Media
m Em (lux) Um
minima mantenida’” [minima]
[ s [ o4 |

) Los niveles de la tabla son valores minimos en servicio con mantenimiento de la instalacién de
alumbrado. A fin de mantener dichos niveles de servicio, debe considerarse un factor de mantenimiento
(t=) elevado que dependerd de la lmpara adoptads, del tipo de luminari, grado de contaminacidn del
aire y modalidad de mantenimiento preventivo.

@También se aplican es espacios utiizados por peatones y ciclstas

Luminarias
iluminando anchuras
de 11 veces su

altural!!l .
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Con sistemas oOpticos de disefio extremo... /
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Sghting barceiona

y las pruebas confirman que funciona, tanto a nivel luminico como a nivel

visual .
Aun quedan por hacer nuevas propuestas y desarrollos con la LUZ

imanana mas!
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Acerca del desarrollo fotomeétrico, variable remotamente...

salv

lighting barcelona



Acerca de las fotometrias y el calculo luminotécnico
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Acerca de las fotometrias y el calculo luminotécnico

c4a5° C50° C55° C60° C65° C70° C75° C80° C85° c90° C95° C100° C105° C110° C115° C120° C125° C130° C135°
60°
61° | 28543
62° 262,57| 281,66 | 317,04 | 29546 21
63°
64°
65° 295,
66° | 54045
67° 0
68° 497,06 708,88
69° 6 | 92035
70° 952,
7
72°
73° 883,13| 101509  1160,5
7 26| 167784 | 1977,56 ,
75°
76° 1421,15
7
78°
79°
80° 0
81° 274,63
82°
83°
=
85°
86°
87°
88°

La luz muy dedicada en unos angulos muy concretos §mabaLVn!



Acerca de las fotometrias y el calculo luminotécnico

Sp anish UNE-EN 13201-3 7.2.2 Horizontal illuminance at a point

standard Calculation points shall be located on a plane at ground level in the relevant area.

The horizontal illuminance at a point shall be calculated from the formula or a mathematically
equivalent formula:

December 2016

Road lighting

Part 3: Calculation of performance

(29)

7.1.1 Luminance at a point

7.1.1.1 General formula

The luminance at a point shall be determined by applying the following formula or a mathematically
equivalent formula:

gj’k(c 7) fb;lk’k(tmg , B) (22)

7.1.1.2 Calculation of tan and 8

In Formula (22) tan € and § are the entries of the r-table r(tan &; f5)
tan € and £ are evaluated for each observer position and each luminaire.
From Figure 4 we can calculate:

B sglvi

H lighting barcelona




Acerca de las fotometrias y el calculo luminotécnico

Algo pasa porgue el calculo de luminancias no “refleja” los resultados
de las pruebas realizadas...
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Acerca de las fotometrias y el calculo luminotécnico

;sera la altura?, 4 seré la luz muy dedicada en.unos angulos salVi
muy concretos y elevados?, jsera el pavimento?, ... ightng barcelona



Acerca de las y el calculo luminotécnico

Sp anish UNE-EN 13201-3
standard

15°

C90 - C270

For all luminaires the angular intervals in vertical planes (y) shall at most be 2,5° from 0° to 180°. In
azimuth the intervals shall be varied according to the symmetry of the light distribution from the
luminaire as follows:

Solucionando lo de la luz muy dedicada en unes angulos Sa|\/
muy concretos y elevados

lighting barcelona



Acerca de las y el calculo luminotécnico

C45° C50° C55° C60° C65° C70° C75° C80° C85° C90° C95° C100° C105° Cc110° C115° C120° C125° C130° C135°
60°
GRS 18539 20346] 221,07] 236,76] 253,01
62°
63° 270,14] 203,04] 31456| 33333] 3475 357,96| 363,13] 362,77] 35821 347,88] 33262 31607 29819 279,94| 25865] 23645 212,32
64° 274 | 4073] 41433 | 394,45]
65°
66° , | 551,31 515, 429,6] 399,47
67° 600,76
68°
69° | 89517] 846,01
70° | 892,39) | 952,72] ! 568,
7 973,7
7 935,18  809,3| 703,91
73°
% | 1961,08] 1977,56] 1972,96|
75° 2
76° ,
77° 1669,92| 1707,25| 1732,94] 172572 1681,23 1602,74] 1499,63]
78° 1514,65| 1511,86| 1480,46] 142323 1346,68] 127314 1212,89] 1177,61 1262,46] 134227 1424,44) 1511,8] 1502,22] 1457,58
79° | 7544 823,2
80° 97,
81° 274,
82°
83°
84° 19
85° 2 | 16,64
86° 1 | 148] 1492 1518 1496] 1498 1488 1462 1414] 13,93

, , , 14, 14, , 14, ;
87° 11,92
8g°

Solucionando o de la luz muy dedicada en unes angulos S@'Vi
muy concretos y elevados ighting barcelona




Acerca de las fotometrias vy el

Spanish UNE-EN 13201-3

EN 13201-3:2015 (E)
standard

December 2016

Road lighting

Part 3: Calculation of performance

5.3 The r-table

5.3.1 The r-table format

Table 3 gives the minimum number of angular directions at which the reduced luminance coefficient
shall be specified for luminaires placed at heights, above the road surface, higher than 2 m.

For luminaires of the lighting installation placed at heights, above the road surface, less than or equal to
2 m, Annex B suggests the extended set of angular directions for r values.

Solucionando lo de los calculos de luminancias Sa|\/

lighting barcelona
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Acerca de las fotometrias, el calculo luminotécnico y

13201-3:2015 (E)

Table 3 — Angularintervals and directions to be used in collecting road surface reflection data

£ in degrees

A cross in Table 3 indicates the required r-value that shall be known.

NOTE In Table 3, blank cells indicate directions that should not be used for calculation, therefore the
knowledge of rof these directions is not relevant in this standard.

Table 3 — Angular int
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A cross in Table 3 indicates the required r-value that shall be known.

NOTE In Table 3, blank cells indicate directions that should not be used for calculation, therefore the
knowledge of r of these directions is not relevant in this standard.

For luminaires of the lighting installation placed at heights, above the road surface, less than or equal to
2 m, Annex B suggests the extended set of angular directions for r values.

Solucionando lo del pavimento Sa|\/

lighting barcelona




Acerca de las fotometrias, el calculo luminotécnico y

Annex B
(informative)

Extended r-table format for low mounting height luminaire

This extended format in tan ¢ is needed when the mounting height of luminaires is very low (H < 2 m).
In that case, the distance from the luminaires to certain points of the calculation grid is greater than 5H
or even 12H and Table 3 cannot be used so that luminance at these points cannot be evaluated.

Table B.1 is therefore extended in tan £ up to 20 by 0,5 increment for every  angle (the number and
values of § angles remain the same as those in Table 3).

Similarly to Table 3:

— all values are given for each combination of couple of angles (tan &; ) but with a format of one
decimal place;

— the values of these tables are also 104 x r (tan ¢; f5).

The shaded cells of the Table B.1 show the possible extension from conventional measurements of
samples of road surfaces in a photometric laboratory. It should be noted that measurements up to tan
= 20 become necessary when the mounting height of the light source if less than 1 m. In this last case
the measurements are possible only on site, on a section of the road surface.

Table B.1 — Angular intervals and directions to be used in collecting road surface reflection data
in the case of extended r-tables used with very low mounting heights luminaires or car
headlights

Solucionando lo del pavimento con las tablas R 0 C extendidas Sa|\/

lighting barcelona




Table B.1 — Angular int

the case of exte

mn

fin degrees

tan ¢

180

165

150

135

120

15 (20| 25|30 | 35|40 (45|60 | 75|90 | 105

10

tan ¢ | fin degrees




Acerca de las fotometrias, el calculo luminotécnico y
Aterainstalacion >2m Altura instalacion <2m

[x]
[x]
[x [x]
[x [x]
[x [x]
[x [x]
[x [x]
[x [x]
| |
[x [x]
||
[x [x]
EIEEE
[x ]
[x [x]
[x[x]
[x [x]
[x [x]
[x [x]
[x [x]
[x ]
[x [x]
]
[x [x]
[x[x]
[x [x]
[x[x]
[x [x]

[x [x [x [ox [ox [ x|
fx [ox [ox e Jox o [ x|

e D [ [x P [ [x fx e lxxxfxlx[x] x| x [x[x]x] -
Solucionando lo del pavimento con las tablas R © C extendidas Sa|\/|

lighting barcelona




Acerca de

rﬁgs el?lculo luminotécnicoy

K7 146’1/ ) E——
Home |nesearch|Semcellebo tu Q & IMEN = ' -

P

”w 2 $ Bl o
z 7 INRlM

- Natlonal Metrology Institute of Italy
4 _ &

- %
h
.

.".
‘

Estudiando pavimentos para completar la txtendida lgtSmabaM







Calculos

-




Calculos y tests,

Hipdtesis de calculo y
comprobacion

Lmed = 1,52 cd/mq
Uo = 0,66

ul=0,77

SalV

lighting barcelona




40000
35000
30000
25000
20000
15000
10000

5000

Flujo total instalado (Im)

36417

11529

DOT

conventional LED
street lamp

300

Potencia total instalada (W)

250

200

150

100

50

264

119,7

DOT

conventional LED
street lamp

oR

1_motorway junction
with conventional LED street lamp (3 x 88 W)

®
©)
,\b‘d\ ‘S\ A\ *
9

2_motorway junction
with poT (9x13 W)




12000
10000
8000
6000
4000
2000
0

@ on upward detector (Im)

108354

2005

1688 -

in clean air with fog
B por [ conventional LED street lamp
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lluminando con

Faros antiniebla de los coches siempre bajos. .. §maba!¥!




o

e A

Convencional







HUESCA Ty <

SIMPOSIUM NACIONAL de ALUMBRADO

a manera disruptiva de iluminar

eteras, esto funciona...
=

contigo

IAS

> X

qué

MUCH

y ibuené

Francisco Cavaller, S

B\ salv

lighting barcelona



