
Annex 3- Standard regulations and selection of lighting classes

[bookmark: _GoBack]At European level in the standard EN 13201-1 (EN 13201-1, 2015), the road areas are divided according to the type of traffic envisaged. The road areas are: M–Motorized, for traffic routes with motorized vehicles; C–Conflict, for areas in which an intersection of different traffic volumes is possible; P–Pedestrian, for low speed areas intended for pedestrian and cyclists use. Six lighting classes (from M1 to M6) are introduced for the M–areas, and for each the limit values of the following lighting parameters are indicated (EN 13201-1, 2015): Lav (average luminance), Uo (overall luminance uniformity), Ul (longitudinal luminance uniformity), TI (threshold increment). Six lighting classes (from C0 to C5) are introduced for the C–areas, and for each the limit values of the following lighting parameters are indicated (EN 13201-1, 2015): TI (threshold increment), Uo (overall illuminance uniformity), Eh,av (average horizontal illuminance). Six lighting classes (from P1 to P6) are introduced for the P–areas, and for each the limit values of the following lighting parameters are indicated (EN 13201-1, 2015): Eh,av (average horizontal illuminance), Eh,min (minimum horizontal illuminance), Ev,min (minimum vertical illuminance), Esc,min (minimum semi-cylindrical illuminance).

Table 3.1. Weighting factors for lighting classes selection (Legend: Vw,M, M–classes weighting factors; Vw,C, C–classes weighting factors; Vw,P, P–classes weighting factors).

	Parameter
	Options
	Vw,M
	Vw,C
	Vw,P

	Speed
	Very High
	1.0
	3.0
	–

	
	High
	0.5
	2.0
	–

	
	Moderate
	0.0
	1.0
	–

	
	Low
	–
	0.0
	1.0

	
	Very low (walking speed)
	–
	–
	0.0

	Traffic volume
	Very High
	1.0
	1.0
	1.0

	
	High
	0.5
	0.5
	0.5

	
	Moderate
	0.0
	0.0
	0.0

	
	Low
	–0.5
	–0.5
	–0.5

	
	Very low
	–1.0
	–1.0
	–1.0

	Traffic composition
	Mixed with high percentage of non-motorized
	2.0
	2.0
	–

	
	Mixed
	1.0
	1.0
	–

	
	Motorized only
	0.0
	0.0
	–

	
	Pedestrian, cyclists and motorized traffic
	–
	–
	2.0

	
	Pedestrians and motorized traffic
	–
	–
	1.0

	
	Pedestrians and cyclists only
	–
	–
	1.0

	
	Pedestrians only
	–
	–
	0.0

	
	Cyclists only
	–
	–
	0.0

	Separation of carriageways
	No
	1.0
	1.0
	–

	
	Yes
	0.0
	0.0
	–

	Intersection density
	High
	1.0
	–
	–

	
	Moderate
	0.0
	–
	–

	Parked vehicles
	Present
	0.5
	–
	0.5

	
	Not present
	0.0
	–
	0.0

	Ambient luminance
	High
	1.0
	1.0
	1.0

	
	Moderate
	0.0
	0.0
	0.0

	
	Low
	–1.0
	–1.0
	–1.0

	Visual guidance / traffic control
	Poor
	0.5
	0.5
	–

	
	Moderate or good
	0.0
	0.0
	–

	Facial recognition
	Necessary
	–
	–
	Additional requirements

	
	Not necessary
	–
	–
	No additional requirements

	
	
	∑ Vw,M
	∑ Vw,C
	∑ Vw,P



To select a specific lighting class (i.e. M1, M2, M3…, P5, P6), appropriate weighting factors (Vw,M or Vw,C or Vw,P), given in Table 3.1, have to be applied. The weighting factors are function of the following parameters (see Table 3.1): traffic volume, speed, traffic composition, parked vehicles, separation of carriageways, intersection density, visual guidance, traffic control and ambient luminance, facial recognition (EN 13201-1, 2015). After the choice of the weighting factors, the number of the lighting class (i.e. M1, M2, M3…, P5, P6) can be calculated as (rounded to the next greater whole number):
M (or C or P) = 6 – ∑ Vw,i 		with i = M (or C or P)
It is important to observe that the values of the lighting parameters to respect are determined in function of the lighting class assigned to each road area. The lighting class is assigned on the basis of the most onerous conditions that can occur at any period of operation of the lighting system (this according to the principle of considering the most demanding visual task). In this sense, according to the methodology proposed with this study, the space syntax analysis can be used to determine the lighting class based on these conditions. The value of the proposed methodology is therefore not reduced by the current trend to reduce the luminous flux emitted by the luminaires, in specific late time slots due to energy saving reasons.
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