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The sun.

An endless energy source

The Sun is the mother star of our solar system, around which the eight major 
planets orbit, along with the dwarf planets, their satellites and a variety of 
smaller bodies and space dust.

The Sun alone accounts for 99.8% of the Solar System’s mass.
Solar radiation, transmitted as visible light, gives life to our home planet, 
supplying the valuable energy required to trigger the most fundamental of 
mother nature’s processes; furthermore, the insolation of the terrestrial 
surface regulates the climate and controls the weather.

An abundant source of daily energy…now it is also working for the night.        
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We make light, since 1973.

Mareco, we make light

We make lighting systems, for indoors and outdoors, that respond to the 

needs of the general public, of companies, of councils, in Italy and in the 

world. We are known firstly for the reliability of our products, for their functional-

ity and for the right balance between quality and price. 

From the rational use of plastic to the use of brand new materials, from the 

struggle against visual pollution to a constantly present social sensibility, 

from the attention of every detail to continual technological updating, the 

cooperation with important designers: our research pushes us not to be 

satisfied with the results we reach and to explore new grounds.

Today the Mareco Luce brand is a reference point for all well qualified members 

of the lighting industry: consultants, designers, architects. Because lighting 

doesn’t just mean illuminating a space.

It means reinventing it, interpreting it, defining outlines, volumes, light and 

shade so that you can perceive all three dimensions. It means unlocking the 

secrets and raising, through light, the value of shade.

Lighting is our job. 

We do it with passion and competence. Since 1973.
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Urban architectural lighting: Our solar system

Something to consider

• 

• 

• 

• 

• 

• 

• 

  Solar radiation has a high degree of uncertainty and changes considerably 
from season to season: days with a lot of sunshine for many hours, to days 
with very little sunshine for only a few hours.

  The search for an energy balance between the panel that charges, the 
battery with its storage and the light fitting with its consumption is key to a 
photovoltaic system.

 The electronic circuit board manages this “energy balance” and is the 
instrument which negotiates the random nature of the sunshine and acts as 
a go-between for the other components.

  The components of the system; panel and battery need, to be coupled in
a coherent manner: a large panel is useless if the battery is too small to 
store all the energy produced; a large storage capacity is useless if the 
panel is not able to produce enough energy to fill it.

  The geographical location of the fitting and the requested working mode 
are the two main pieces of the puzzle. 

  For positioning recommendations Mareco Luce has chosen to use the 
solar radiation data provided by the European Commission Research 
Centre through the “Photovoltaic Geographical Information System” that is 
available online at http://re.jrc.ec.europa.eu/pvgis/index.htm. Which, via an 
interactive map, allows the user to choose the precise location and 
characteristics of the system.

  In order to help with the choice of the product we have designed a simple 
product configurator (see pps.8-9) to act as a guide.

  We are convinced that we will be able to capture the sun’s energy to 
make light only by listening to our clients and continuing along the learning
curve of developing these unique products.

• 
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START
NORMAL MODE

Guarantee of 100% 
luminosity 

in spite of the number 
of nights

Running modes

on at sunset 
for 8 hours

on at sunset
for 10 hours

 

on at sunset for 4
hours and 2 hours 

before sunrise

on from sunset 
to sunrise

The panel integrated into the 
fitting in a fixed position, 
and cannot be adjusted; 

better aesthetics but 
less absorption of energy

Panel

Panel with adjustable Tilt  
and Azimuth angles of 

orientation, depending on 
the locations, to maximize 

the solar radiation

fixed adjustable

tilt angle
20° 0° Peak power 

120Wp 170Wp

2 panels 60Wp 
760x670x34mm

2 panels 85Wp 
1200x670x34mm

Battery Battery

IntegratedIntegrated
Externally 

placed
Externally 

placed

STUD SOLAR
Tilted panel 

1x43Wp
Integrated battery 

1x230Wh

STUD SOLAR
Tilted panel 

1x43Wp
External battery

1x1200Wh

STUD SOLAR
Flat panel 
1x43Wp

Integrated battery 
1x230Wh

STUD SOLAR
Flat panel
1x43Wp

External battery
1x1200Wh

DEVA SOLAR
Adjustable panel 

2X60Wp
External battery

1x1200Wh

DEVA SOLAR
Adjustable panel 

2x85Wp
External battery

2x1200Wh

Movement sensor

No

Yes

Yes

on for 1-2-3 minutes with 
detected movement

otherwise 25% stand-by

Optionals

Yes

No

Switch to the grid when the 
battery cannot guarantee 

the required currentGrid connection

No

See product
page

The configurator
Product selection guide
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running mode

START

running mode

Panel

Peak power

tilt angle tilt angle

Optionals

See product 
pageSwitch to the grid when 

the battery cannot guarantee 
the required current

Movement sensor

on for 1-2-3 minutes with 
detected movement

otherwise 25% stand-by

20° 0° 20° 0°

120Wp 170Wp

2 panels 60Wp 
760x670x34mm

2 panels 85Wp 
1200x670x34mm

Grid connected

No

Yes

Yes

Yes

No

No

on at sunset 
for 10 hours

on at sunset 
for 8 hours

on at sunset for 
4 hours and 2 
hours before 

sunrise

on from sunset
to sunrise

Integrated battery External batteryNumber of nights

SMART MODE
Guarantee of the selected 
number of nights adjusting 

the luminosity

2-3 5-10

fixed adjustable

The panel is in a
fixed position, and cannot 

be adjusted; better aesthetics 
but less absorption 

of energy

The panel is in a
fixed position, and cannot 

be adjusted; better aesthetics 
but less absorption 

of energy

Panel with adjustable 
Tilt  and Azimuth angles of 
orientation, depending on 

the locations, to maximize the 
solar radiation received

The configurator
Product selection guide

on at sunset 
for 10 hours

on at sunset 
for 8 hours

on at sunset for 
4 hours and 2 
hours before 

sunrise

on from sunset
to sunrise

STUD SOLAR
Tilted panel 

1x43Wp
Integrated battery 

1x230Wh

STUD SOLAR
Tilted panel 

1x43Wp
External battery

1x1200Wh

STUD SOLAR
Flat panel 
1x43Wp

Integrated battery 
1x230Wh

STUD SOLAR
Flat panel
1x43Wp

External battery
1x1200Wh

DEVA SOLAR
Adjustable panel 

2X60Wp
External battery

1x1200Wh

DEVA SOLAR
Adjustable panel 

2x85Wp
External battery

2x1200Wh



The circuit board

NORMAL MODE
Guarantee of 100% 

luminosity 
in spite of the number 

of nights

Running modes

on at sunset 
for 8 hours

on at sunset
for 10 hours

 

on at sunset for 4
hours and 2 hours 

before sunrise

on from sunset 
to sunrise

The brain

The electronic circuit board is the system’s brain: with an extremely versatile 

micro-processor, it is self-adaptive, can be set by the end user, and subsequently

re-programmed to satisfy the most demanding requirements. The circuit also 

manages the charging (according to MPPT) of the batteries and discharge, 

modulating the electrical current channelled to the LEDs. 

MPPT: Maximum Power Point Tracking is a control mechanism that samples the 

voltage and current to calculate the product (eg. the power in Watts), then by creating 

small variations in the conversion parameters (duty-cycle) it uses comparison to 

determine if the photovoltaic module is working at peak power or not. Based on the 

data received it then applies resistance (load) to obtain maximum power. MPPT 

technology is primarily used to maximise the quantity of energy stored from the solar 

radiation received.

SELF-ADAPTIVE, PROGRAMMABLE AND RE-PROGRAMMABLE: solar radiation 

has an inherent randomness that renders the management and functionality of the 

system difficult. Variable climatic conditions over the course of the year (fog, snow, 

overcast days, smog), the ratio of day and night (Winter months offer little solar 

radiation when more is required to cover the whole night), the location of the system 

(from the peak of the mountain to the depth of the valley, to the city streets, and to the 

trees and buildings with their shadows). Only a self-adaptive, programmable (based on 

pre-set parameters) and re-programmable (upon request) circuit can solve these 

challenges.
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The circuit board 
The brain

NORMAL or SMART: THE FIRST CHOICE IS THE OPERATING MODE

NORMAL: this mode communicates with the circuit board to allocate a set 
current (which may be different depending on the fitting, battery and panels) 
to the LEDs in order to determine a  constant illumination throughout the 
night. The fitting will be turning on at the same luminosity every time and the 
number of times that it will turn on, without solar radiation, is determined by 
the combination of panel, battery and installation site: when the battery has 
reached the threshold of 20% of nominal charge, the system will turn itself 
off.

SMART: this mode communicates to the circuit board to always preserve 
some of the battery charge, adjustable through dip-switch to 2-3 days (or 
5-10 depending on the configuration of the fitting), at the expense of luminosity: 
every evening the residual charge in the battery is calculated of which 1/2 
-1/3 (or 1/5-1/10) is supplied to the LEDs. When the residual charge is such 
that it cannot guarantee the initial luminosity for the programmed quantity of 
switch-ons and hours , the luminosity is reduced in order to balance the 
system again. Of course the contrary is also true, i.e. if the system is working 
at a reduced luminosity and the battery recharges so that it has more 
energy available, the luminosity will be increased (even over the nominal 
initial value of the fitting). As is the case for NORMAL mode, when the 
battery has reached the lower threshold of 20% of nominal charge, the 
system will turn itself off.

SELF-ADAPTIVE, PROGRAMMABLE AND RE-PROGRAMMABLE: 
the circuit board can be programmed (by setting dip-switches) both in 
NORMAL and in SMART mode for various illumination periods: 8 hours -10 
hours – sunset to sunrise and 4 hours + 2 hours. The fitting always switches 
itself on automatically at sunset when the panel can’t charge the battery 
anymore, and turns itself off after the programmed hours or at dawn in the 
case of sunset to sunrise illumination. In the case of the 4 hours + 2 hours 
program, the fitting switches itself on for 4 hours after sunset, then goes into 
standby mode with luminosity reduced to 25%, then switches itself on again 
2 hours before dawn; this is possible because the circuit board contains a 
function which stores the amount of hours of darkness by averaging the 
duration of the previous nights ( 3, 7 or 15 nights ). This represents the real 
“intelligence” of the system: it wisely manages the battery, and therefore the 
luminosity.
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Battery

tilt angle
20° 0°

Battery Battery

IntegratedIntegrated
Externally 

placed
Externally 

placed

Capacity and duration     

The energy store of the system. Energy is stored during daylight hours, and 
supplied during the night. The accumulators of electrical charge are of the rechargeable 
type (through the application of a suitable electrical charge) and are divided according 
to the electrolyte that defines its characteristics and therefore its most suitable use. The 
fundamental characteristics of the batteries are the tension at the terminals (expressed 
in Volt-V) and the capacity (expressed in Ampere per hour – Ah). Various types are 
available, with different electrical capacities, different chemical compositions, shapes 
and dimensions.
• Lithium-Ion battery (Li-Ion): a modern chemical battery with one of the best power 
to weight ratios; no memory effect and a slow loss of charge when not used; expensive 
but very compact, it doesn’t require maintenance and has a an average life of 5 years.
• AGM (Absorbed Glass Mat) battery: this is a class of lead-acid accumulators in 
which the electrolyte is absorbed within a matrix of thin fibreglass. They are compact, 
very strong (so strong they are actually used in military applications) and can be 
installed in any position. They can be used at high altitudes or at sea, and at high 
temperatures. Should the battery case break, the acid loss is very limited. Due to the 
division of the plates by fibreglass, there is no short circuit danger between cells; they 
have a low self-discharge and high amperometric yield while charging. Their internal 
resistance is lower than the normal lead-acid batteries and they keep a more constant 
tension, thus recharging more quickly. They don’t require maintenance and have an 
average life of 10 years.
• Gel battery: it differs from the AGM battery in that the electrolyte is a gel. 
The best electrical and technical characteristics are achieved when used for
cyclical use: less deterioration with a considerable increase in the cycles (approximately 
4 times more). Tolerance to major discharge: less deterioration if the battery is 
discharged down to 20%. Stability of the capacity: during its lifetime, the capacity of the 
battery stays constant in time.
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Panel

The panel integrated into the 
fitting in a fixed position, 
and cannot be adjusted; 

better aesthetics but 
less absorption of energy

Panel

Panel with adjustable Tilt  
and Azimuth angles of 

orientation, depending on 
the locations, to maximize 

the solar radiation

fixed adjustable

tilt angle
20° 0° Peak power 

120Wp 170Wp

2 panels 60Wp 
760x670x34mm

2 panels 85Wp 
1200x670x34mm

The photovoltaic panel is a device capable of converting solar energy into electrical energy 

through photovoltaic effect. It is composed of various interconnected photovoltaic cells selected 

for their strength and weather resistance. The cells are enclosed by two layers, the upper layer 

is in transparent material (usually high strength glass), the lower layer is in insulating material 

(usually EVA) and framed to allow fixing and the mounting of the terminal block. The base 

material of the cells is silicon (current research is experimenting with other materials) which can 

be utilised in different forms and are given the name of the molecular composition:

MONOCRYSTALLINE SILICON: the atoms are organised in an homogeneous framework 

(monocrystal); are highly efficient (17-18%), are cut from cylindrical ingots, are difficult

to manufacture and usually costly. Only for flat surfaces. The output is strongly influenced

by the orientation of the panel with respect to sunlight.

POLYCRYSTALLINE SILICON: the atoms are in an heterogeneous structure but organised 

into localised grains (polycrystal); have a reasonable efficiency (15-16%), production and cutting 

are simple procedures. Can be used on irregular surfaces. These panels are less sensitive 

(if compared with Monocrystalline) with their orientation with respect to the sunlight.

AMORPHOUS SILICON: these atoms form a continuous random network; efficiency is low

(7-8%), have low manufacturing costs, and it is possible to manufacture them in a very thin film,

so thin that it is possible to build folding panels.

These panels produce little energy, but they are “always” producing, all they require is daylight.

They can also be mounted vertically.

The location where the panel is mounted and the orientation with respect to the sun are of

key importance when deciding the size of the installation; an integrated, flat panel can be

aesthetically pleasing, although it presents isolation and maintenance issues compared to its

tilted equivalent.

Energy capture
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Grid + Sensor

Grid connection: optional accessory (CS160001 for Stud and 3018.282S for Deva) which allows the system to draw 

power from the electrical grid if the battery cannot guarantee the required current. The connection is highlighted by the lighting 

of a coloured LED inside the unit, and the light output depends on the programming modes:

NORMAL: the luminosity of the LEDs is fixed, no difference in luminosity between grid connection and battery connection.

SMART:  the luminosity of the LEDs is variable. It is possible to set the dip switch for 100% luminosity. 

During  grid connection mode, the batteries are on stand-by and are not recharged. The batteries start recharging when the 

solar panel starts absorbing energy again.

Movement sensor: the use of a movement sensor may allow significant cost savings and rationalisation of consumption.

It is, however, essential that the choice of the sensor is correct and therefore should take into proper account the critical points:

- Installation height

- Pointing

- Discrimination of what you want or do not want to reveal

- Characteristics of the installation location

The many and important variables mentioned above indicate that each installation and use represents a unique case, and for 

this reason we decided to preset all units for the connection of the remote sensor through a terminal block placed inside the 

electrical compartment, while leaving the choice of the specific type of sensor ( not included ) to the user.

The only restriction in the choice is that the sensor is in "clean contact" with a supply voltage between 12VDC and 17VDC.

Movement sensor

No

Yes

Yes

on for 1-2-3 minutes with 
detected movement

otherwise 25% stand-by
Grid connected

No

Yes

Switch to the grid when the 
battery cannot guarantee 

the required currentGrid connection

No

The optionals
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Our fittings Stud Solar
Designer: P. Montalti Urban architectural lighting

STUD 1 SOLAR
Flat panel 

Integrated battery

STUD 2 SOLAR
Tilt panel 20° 

Integrated battery

STUD 1 SOLAR SYSTEM A/B
Flat panel

Integrated battery

STUD 2 SOLAR SYSTEM A/B
Tilt panel 20° 

Integrated battery

STUD 3 SOLAR SYSTEM A/B
Flat panel

External battery

STUD 4 SOLAR SYSTEM A/B
Tilt panel 20° 

External battery

The light fittings within the Stud Solar range differ based on
the position of the battery and the panel.
The battery can be:
- integrated in the fitting (Stud 1 and Stud 2 with System)
- external to the fitting in the battery box (Stud 3 and Stud 4)
The panel can be:
- flat and integrated onto the fitting 
(Stud 1 with System and Stud 3)
- tilted at 20° with supporting structure 
(Stud 2 with System and Stud 4)
The choice between these solutions hinges on:
- geographical location (PVGIS table)
- lighting output required (% of luminosity)
- duration of nightly output (8, 10, 4 + 2 hours, or all night)
- aesthetics (integrated panel, tilted panel)
- budget constraints (pole top only, or System complete 
with pole)
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80
7

Ø102

Ø735

25
6

52
4

Ø700

27

Stud Solar 1

0073

0034

006

0083

057

Ø 450

350
250

35
0

25
0 Ø102

n°4 slots
42.5x24mm

rounding 20x45°

12

Stud Solar 1 System

FLAT PANEL (integrated battery) 

Dimensions          Power  Code
Ø735x807mm             16x1,2W     1879.182M             1

System A - Buried pole     

Dimensions Power              Code

Ø735x4540mm 16x1,2W 1880.182M             1

System B - Flanged pole with protective covering carter 

Dimensions Power            Code

Ø735x4040mm 16x1,2W 1881.182M          1

System A System B

Pole top fitting complete with 43Wp, flat mounted panel (Stud Solar 1) or tilted 20° (Stud Solar 2) with 230Wh integrated battery. To be 
mounted on a Ø60mm pole (component description see page 24). Also available complete with Ø102mm pole for buried mounting 
(System A) or with flange for surface mounting (System B)

Optional accessories factory programmed Code

Grid connection (mains power)

Movement sensor:  
CS160001

the fitting is supplied with a terminal block inside the gear tray. 

The choice of sensor, the position on the fitting are to be 

agreed at order time (pag.15)  

Optional accessories factory programmed Code

Grid connection (mains power)

Movement sensor:  
CS160001

the fitting is supplied with a terminal block inside the gear tray. 

The choice of sensor, the position on the fitting are to be 

agreed at order time (pag.15)  
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5701

 Ø700

20°

25
6

52
4

29
5

Ø735

04040493

057

Ø 450

006

0454

Ø102

Stud Solar 2
Urban architectural lighting

350
250

35
0

25
0 Ø102

n°4 slots
42.5x24mm

rounding 20x45°

12

Stud Solar 2 System

System A System B

TILTED PANEL 20° (integrated battery) 

Dimensions          Power  Code
Ø735x807mm             16x1,2W     1879.282M             1

Optional accessories factory programmed Code

Grid connection (mains power)

Movement sensor:  
CS160001

the fitting is supplied with a terminal block inside the gear tray. 

The choice of sensor, the position on the fitting are to be 

agreed at order time (pag.15)  

System A - Buried pole 

Dimensions Power              Code

Ø735x4540mm 16x1,2W 1880.282M             1

System B - Flanged pole with protective covering carter 

Dimensions Power            Code

Ø735x4040mm 16x1,2W 1881.282M          1

Optional accessories factory programmed Code

Grid connection (mains power)

Movement sensor:  
CS160001

the fitting is supplied with a terminal block inside the gear tray. 

The choice of sensor, the position on the fitting are to be 

agreed at order time (pag.15)  



22

Stud Solar 3

350
250

35
0

25
0 Ø102

n°4 slots
42.5x24mm

rounding 20x45°

12

System A System B

0073

0034

006

0083

057

Ø 450

60
0

360

20
00

FLAT PANEL (external battery) 

System A - Buried pole 

Dimensions Power              Code

Ø735x4300mm 16x1,2W 1882.182M             1

System B - Flanged pole with protective covering carter

Dimensions Power            Code

Ø735x3800mm 16x1,2W 1883.182M          1

Pole top fitting complete with 43Wp, flat mounted panel (Stud Solar 3) or tilted 20° (Stud Solar 4) with 1200Wh external battery with box. 
Supplied complete with Ø102mm pole for buried mounting (System A) or with flange for surface mounting (System B). For component 
description see page 24.

Optional accessories factory programmed Code

Grid connection (mains power)

Movement sensor:  
CS160002

the fitting is supplied with a terminal block inside the gear tray. 

The choice of sensor, the position on the fitting are to be 

agreed at order time (pag.15)  
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Stud Solar 4
Urban architectural lighting

System A System B

04040493

057

Ø 450

006

0454

60
0

360

20
00

350
250

35
0

25
0 Ø102

n°4 slots
42.5x24mm

rounding 20x45°

12

TILTED PANEL 20° (external battery) 

Optional accessories factory programmed Code

Grid connection (mains power)

Movement sensor:  
CS160002

the fitting is supplied with a terminal block inside the gear tray. 

The choice of sensor, the position on the fitting are to be 

agreed at order time (pag.15)

System A - Buried pole 

Dimensions Power              Code

Ø735x4540mm 16x1,2W 1882.282M             1

System B - Flanged pole with protective covering carter 

Dimensions Power            Code

Ø735x4040mm 16x1,2W 1883.282M          1
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Panel Stud Solar
Urban architectural lighting

• 

• 

THE PHOTOVOLTAIC CELL
   The photovoltaic or solar cell is the building block of the photovoltaic panel. This component is made from
semiconductor material, typically mono/ polycrystalline silicon. The efficiency of the cell is obtained by comparing 
the energy output with the amount of light hitting the surface. The photovoltaic cells, connected in 
series/parallel, combine to form a panel or photovoltaic module.
   The performance of the photovoltaic modules vary based on:
- the efficiency of the material;
- the radiation to which the cells are exposed;
- the angle at which the radiation hits the surface of the panel;
- the composition of the light spectrum;
- the operating temperature of the material.

PANEL CHARACTERISTICS
   Panel Ø700mm PV in monocrystalline silicon 43Wp.
   Vmp: 18V.
   Voc: 23.6V.
   Reinforced glass: 
- the high transparency of the tempered glass allows the maximum amount of light to pass through without 
sacrificing strength (4mm thickness).
   Designed to recharge isolated 12VDC batteries.
   Hail resistant: Ø25mm at 75Km/h.• 

• 
• 
• 
• 

• 
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Light fitting Stud Solar
Designer: P. Montalti Urban architectural lighting

• 

Stud solar with tilted panel 20°Stud solar with flat panel

 

MATERIAL CHARACTERISTICS
   Body in die-cast aluminium EN AB 46100 highly castable and flowable to prevent formation of air bubbles
and allow the filling of castings with thin walls, treated by cleaning, degreasing and brushing.
  Then phosphating with zinc salts followed by passivation with demineralized water and oven drying at
110°C. 
 Thermosetting powder coating (based on carboxylated saturated polyester resins specifically
selected for their high resistance to weathering) (hardener without TGIC) having pigments with high stability
to light and heat thermo-polymerization at 200°C.
  Access door/ gear tray and upper cover made from thermosetting resin (BMC), painting process:
with thick bi-component epoxy primer noted for its resistance to corrosive or marine environments
followed by painting with matte bi-component polyurethane enamel (hydroxylated resin-based, and
modified for high elasticity and adhesion), formulated in order to achieve maximum strength and
exceptional exterior hardness.
   Bracket for tilted panel with Ø160mm pipe in hot dipped galvanised steel to a thickness of 75μm, then painted
and fixed to cover.
   Diffuser in thick (4mm) transparent PMMA.
   Colour: Anthracite.
   Gaskets in silicone.
   Screws in stainless steel INOX A2.

• 

• 

• 

• 
• 

80
7

Ø102

Ø735

5701

 Ø700

Ø102

20°

25
6

52
4

25
6

52
4

29
5

Ø735

• 

IP65
0.49<_

Ø700

27

Stand alone

• 
• 



27

The pole: our System Stud Solar
Urban architectural lighting

PRODUCT FAMILY
SYSTEM A - Light fitting supplied complete with pole for buried installation.
SYSTEM B - Light fitting supplied complete with pole and flange for plinth/ floor installation.

POLE
Cylindrical pole conforming to DIN norm, hot-dipped galvanised steel to a thickness of 75μm 
UNI EN 1461, complete with closing cap. Treated and painted by: phosphating with zinc salts 
followed by passivation with demineralized water and oven drying at 110°C. Thermosetting 
powder coating (based on carboxylated saturated polyester resins specifically selected for 
their high resistance to weathering) (hardener without TGIC) having pigments with high stability 
to light and heat thermo-polymerization at 200°C.

SYSTEM A 
   M10 bolt earthing bolt
   Advisable plinth measurement: 800x800xh700mm
   Hole for cable passage (buried part of pole).
   Closing door made of painted aluminium.

SYSTEM B 
   Flange 250x250mm with Ø21mm holes for anchor bolts
   M10 bolt earthing bolt
   Advisable plinth measurement: 700x700xh800mm
   Hole on flange for cable passage into pole
   Anchor bolts (galvanised steel) M18x500mm.
   Base covering carter two-piece body in pre-coloured Linear Polyethylene LLDPE VP727 closed    
   together with screws
   Closing door made of painted aluminium.   

• 

• 

• 

• 
• 
• 
• 

• 

• 
• 

• 

SYSTEM A SYSTEM B
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Mareco Luce’s lenses Stud Solar
Urban architectural lighting

• 

LIGHTING CHARACTERISTICS
   Lenses, tailor made, in highly transmittant PMMA with unilateral (55°) opening of light beam.
  Reflector with a double ring formation made from NYLON-FIBREGLASS 30% glossy black colour, snaps into place  
without screws.
   LED optics for a round symmetrical, predominantly frontal light throw, guaranteeing a good level of performance at elevated distances.
   Fixture conforms with local and international dark sky laws with emission ≤0.49cd/Klm for angles ≥90°,Rn 0.05%÷61.79%.
   Lamps are in a fixed position.

WIRING CHARACTERISTICS
  2x8 1 LED CREE modules at 1.2W, 100Lm 4000K neutral white (NW) guaranteed 50000 hours supplied with 350mA 
current, in a double ring formation.
   The modules are connected in series via a quick release connector, fixed to the thick circular anodised
aluminium heat sink through n.2 screws and silicone. Replaceable without soldering.
In the case of malfunction, one of the following situations may have
occurred:
- only one single LED malfunctions, however the remaining LEDs remain on.
- one complete LED crown malfunctions, however the other ring remains functional.
   Heat sink frame for LEDs in thick anodised aluminium 

• 

• 

• 

• 

• 

• 

• 
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Photometric data Stud Solar
Urban architectural lighting

Useful advice

a h L Emed Emin Emax

(mt) (mt) (mt) (lux) (lux) (lux)

12 3.7 12 5 1 13

Stud solar 16x1,2W 4000K NORMAL mode

40

40

160

200
0°15° 30°30°

45°45°

60°60°

75°75°

90°90°

105°105°

120°180°

cd/klm

Angoli Gamma

120

80

15°

a

h

L
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Battery strength Stud Solar
Urban architectural lighting

• 

BATTERY LI-ION V-LOCK 230Wh
One of the highest performing, V-mount batteries available on the market, designed for the most demanding users, especially those that 
require a reliable back up energy source. 
A 5-step LED indicator provides accurate capacity remaining monitoring, and is integrated with an advanced control system to manage 
the safety parameters and the optimum balancing of the cells. 
The control system also communicates the real time status of the battery to the electronic circuit board to track the charging status. 
Each battery is checked, tested, and supplied with a guarantee certificate.

CHARACTERISTICS:
   Nominal voltage: 14,8V.
   Voltage range: 10.8V÷16.8V.
   Nominal Capacity: 15.3Ah, 230Wh.
   Dimensions: 164x90x64mm.
   Weight: 1.35Kg.
   Temperature: -15°C÷60°C.

ANTI-SHOCK SYSTEM
The anti-shock body is made of plastic material (a special mix of ABS and Polycarbonate), this coupled with the internal cell housing and 
the care taken during assembly guarantee that the batteries resist the wear and tear of everyday use.

WATER-RESISTANT
The “interlocking” system ensures that the body is sealed and resists bad weather; the critical areas are protected against ingress by a 
specially designed membrane.

BUILT-IN POWER
Each single cell is tested and added into the battery pack based on the capacity, in this way improving the performance and the duration. 
These batteries have the best size/capacity ratio on the market.

CELL BALANCING
The electronic circuitry balances the charge in the single cells so that the discharge is distributed in a uniform manner.

• 

• 
• 
• 
• 

Integrated battery
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RECOMBINATION
• Gel batteries are Lead-acid accumulators where the electrolyte is not a liquid but assumes viscosity and appearance of a 
gelatinous substance.

CONSTRUCTION
• The  sealed container which utilises unique pressure valves, in synergy with the internal chemical reaction – “recombination” – 
(VRLA) to minimise leakage of gas (typical of electrolyte liquid, above all when subjected to intense charge-discharge cycles) render 
these accumulators:
- truly Maintenance Free (MF);
- immune to the risk of accidental spillage of acid;
- suitable for installation in close proximity to people and electronic apparatus.
• The gelatinous consistency of the electrolyte guarantees increased protection to the plates during discharge, thus rendering these 
batteries ideal for applications that require “deep” discharges. 
• In difficult working conditions, in terms of the number of cycles of charge-discharge and in depth of discharge, if the battery 
recharges properly its lifecycle is approximately 4 times longer than a standard Lead-acid battery.

APPLICATION
• Deep discharges.
• Elevated number of charge-discharge cycles.
• Installations where accidental spillage or leakage of liquid is not allowed.
• Applications where maintenance is not possible or feasible. 
• Specifically designed for:
- marine applications
- electrical vehicles and machinery
- emergency systems and UPS
- solar
   
TECHNICAL SPECIFICATIONS OF BATTERY
• 12V DC voltage
• Capacity 100Ah, 1200Wh (20h discharge time)
• Dimensions 306x168x211mm.
• Weight 28.3 Kg
• Temperature range: -20°C÷50°C.

BOX FOR EXTERNAL BATTERIES
• Metallic box in hot-dipped galvanised steel sheet - 75μm UNI EN 1461
Measuring 360x260x600mm and powder coated with thermosetting 
polyester resins.

External battery in metallic box
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The first and most fundamental choice is the selection of NORMAL or SMART mode.

NORMAL in this mode the luminosity of the LEDs is fixed at a constant 50% (175mA). Everything is dependent on the panel: if the battery
is recharged with the same quantity of energy it consumed the previous night, then the system is in energy balance and will guarantee light 
every night, otherwise, it will use the battery’s energy reserve until it runs out (the battery will shut off when only 20% storage remains).
The possible running modes are:
- on at sunset for 8 hours
- on at sunset for 10 hours
- on at sunset for 4 hours, then shutting off internal LED ring and reducing outer ring to 50%, then 2 hours before sunrise back to 100%*
- on from sunset to sunrise*
Grid connection: the switch over occurs when the battery is no longer capable of supplying the LEDs the fixed current (175mA). It is possible
to set the dip switch for 100% and if/when the system connects to the grid the LEDs run at 100% of their nominal power (350mA). A coloured 
LED signals that the product is connected to the grid.
Movement sensor: from sunset to sunrise the system will be on with the outer LED ring running at 50%, until the sensor detects movement,
from that moment the whole fitting will be on at 50% (NORMAL mode); using the dip switches it is possible to select the duration of the 
increased luminosity: 1,2, or 3 minutes.

SMART in this mode the luminosity of the LEDs is variable. Priority is given to battery charge; this calculated each night based on the energy 
transferred from the panel. The energy to be supplied to the LEDs is determined based on an algorithm which is divided by the nightly 
duration and the operating mode (in this case SMART). If the panel manages to recharge the battery with the same quantity of energy it 
consumed the previous night, then the system is in energy balance and will guarantee light every night, otherwise, it will use the battery’s 
energy reserve until it runs out (the battery will shut off when only 20% storage remains).
The possible running modes are:
- on at sunset for 8 hours
- on at sunset for 10 hours
- on at sunset for 4 hours, then shutting off internal LED ring and reducing outer ring to 50%, then 2 hours before sunrise back to 100%*
- on from sunset to sunrise*
Grid connection: the switch over occurs when the battery is no longer capable of running the LEDs at 50% luminosity. It is possible to set 
the dip switch for 100% and if/when the system connects to the grid the LEDs run at 100% of their nominal power (350mA). 
A coloured LED signals that the product is connected to the grid. Movement sensor: from sunset to sunrise the system will be on with the 
outer LED ring running at 50%, until the sensor detects movement, from that moment the whole fitting will be on at full luminosity. Using the 
dip switches it is possible to select the duration of the increased luminosity: 1,2, or 3 minutes.

*The running modes “sunset to sunrise” and “4hrs from sunset – 2hrs from sunrise” will be operative after 3 days and 3 nights; before this
time has passed the system will function for “8hrs from sunset”.

N.B. These products must be installed in areas directly exposed to sunlight. Avoid zones with tree coverage, or buildings that 
could create shadows and compromise the charging cycles. If this advice is not followed the above information is void.
Operating temperature: -15°C to 60°C 

Computerised electronic circuit board managing the operation and battery charge

The on-board computer is designed to monitor and update daily the length of each day 
and night. It then calculates the average based on 3, 7 or 15 days of data. This allows it 
to anticipate the sunset and the sunrise. The computer allows the user to select various 
operating modes by setting the dip switches.
The system configuration is factory set and consists in pre-setting the appropriate dip switches. 
Grid connection (mains power backup) is a possibility through the circuit. The system will 
draw power from the electrical grid if the battery goes below the minimum level of charge; 
this level, just as the luminosity, differs based on operating mode selected: NORMAL or 
SMART.
Movement sensor (not supplied), can also be connected to the circuit through a special 
terminal block (supplied). 
At sunset the system will turn LEDs on at 25% (standby) and when movement is detected 
it will raise the luminosity based on the operating mode selected: NORMAL or SMART for 
the duration set by the dip switches.
The operating modes required can be set directly by the user to suit their needs.

The circuit board
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Dip 1 - Battery duration (SMART mode)
OFF - 3 nights duration without recharging (lithium battery)
OFF - 10 nights duration without recharging (lead battery)
ON - 2 nights duration without recharging (lithium battery)
ON - 5 nights duration without recharging (lead battery) 

12345678

OFF

ON

12345678

OFF

ON

12345678

OFF

ON

12345678

OFF

ON

12345678

OFF

ON

Dip 2 - Programming mode
OFF - SMART
ON - NORMAL

Dip 4/3 - Duration of nightly illumination
OFF/OFF - 8 hours
OFF/ON - 10 hours
ON/OFF - 4 hours at sunset and 2 hours before sunrise
ON/ON - from sunset to sunrise  

Dip 5 - LEDs at 100% luminosity 
(if the system connects to the grid)
OFF - Connected
ON - Disconnected

Dip 8/7 - Movement sensor     
OFF/OFF - no sensor
OFF/ON - 1 minute
ON/OFF - 2 minutes
ON/ON - 3 minutes

OFF

ON

OFF

ON

OFF

ON

12345678

12345678

12345678

12345678

12345678

12345678

12345678

12345678

Dip 4 - Type of battery
OFF - Lithium-Ion battery
ON - Lead –Acid gel battery (AGM)

Dip 7 - Grid connected system 
OFF - ON
ON - OFF 

Dip 8 - Selected fitting
OFF - Stud
ON - Option not available

OFF

ON

12345678

Dip 2 - Number of batteries
OFF - 1
ON - Option not available

12345678

12345678

12345678

12345678

SWITCH 1SWITCH 2

Programming

Factory standard programming: 
SMART MODE operating mode with on at sunset for 8 hours and a battery duration of 3 or 5 
nights (depending on the type of battery); the luminosity for the grid connection is set at 100% 
and the time for the movement sensor is set to 2 minutes.
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Some examples to understand the potential of the system

STUD SOLAR
Flat panel
1x43Wp

Integrated battery
1x230Wh

Programmed configuration:

Mode: NORMAL
Switch-on: 8h

The panel must recharge at least the same amount of energy that was used during one switch-on to have an energy 
balance of ≥0, otherwise the energy reserve of the battery will be drawn upon.

This is the PVGIS table, obtained with the 
characteristics of the Stud panel with a flat 
panel in Palermo

The circuit board, in this mode, sets the available power to the LEDs at 1/2 of the nominal power: each LED will absorb 
1.2/2 = 0.6W as it is supplied at 175mA, and as there are 16 LEDs that are on for 8 hours, the total consumption each 
time they are switched on is 0.6Wx16Ledx8h=76.8W.

By looking at column Ed we can see that the critical month is December, with an Energy production of 70W/day. To 
understand what the real daily production is, we take Em and divide it by 31 days: 2.29/31=73.8W average per day. The 
production in December is thus 73.8W/day.

The system absorbs 76.8W and with a daily production of 73.8W we see that in December there will be a negative 
energy balance of 76.8-73.8=3W; the battery reserve will therefore decrease, on average, by 3W/day. At the end of 
the month, the battery reserve will have decreased by 3Wx31=93W.

The battery has a capacity of 230W. 
Not counting the unusable percentage of 20% (in order not to damage the battery) we can count on 184W. The battery 
must give 93W to the system, therefore 184W-93W=91W are still usable and that can therefore still guarantee the 
switch-on.

We must also consider that, according to the PVGIS table, the battery is fully charged at the beginning of December 
as November has an Ed=100 (positive energy balance) and January has an Ed=90, therefore it is again fully charged 
(positive energy balance). 

The system guarantees it will switch on over the whole year in Palermo.

 Fixed system:  
 Inclination=0 degrees
 Orientation=0 degrees
Month Ed Em Hd Hm
Jan 0.09 2.64 2.21 68.6
Feb 0.12 3.33 3.05 85.5
Mar 0.18 5.45 4.55 141
Apr 0.22 6.62 5.76 173
May 0.26 8.12 7.02 217
Jun 0.29 8.69 7.90 237
Jul 0.29 9.12 8.09 251
Aug 0.26 7.95 7.09 220
Sep 0.19 5.67 5.11 153
Oct 0.14 4.44 3.83 119
Nov 0.10 2.92 2.58 77.3
Dec 0.07 2.29 1.96 60.7
Year 0.18 5.60 4.94 150
Tot for  67  1800 
year

Ed: Average daily production from the system (kW/h)
Em: Average monthly production from the system (kW/h) 
Hd: Average daily radiation from the panel in m² (kWh/m²)
Hm: Average monthly radiation from the panel in m²  (kWh/m²)

Installation location: Palermo ( IT )
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Some examples to understand the potential of the system

STUD SOLAR
Flat panel 
1x43Wp

Integrated battery1
x230Wh

Programmed configuration:

Mode: SMART
Days 3
Switch-on: 8h

The panel must recharge at least the same 
amount of energy that was used during one 
switch-on to have an energy balance of ≥0, 
otherwise the energy reserve of the battery will be 
drawn upon.

Looking at column Ed we can see that there is 
one critical month: December, where 60W/day of
energy is produced.
In order to understand what the real daily 
production is we can take the Em and divide by 
31 days: 1.87/31=60.3W daily average.

We must also consider that, according to the 
PVGIS table, the battery is fully charged at the 
beginning of December as November has an 
Ed=80 (positive energy balance) and in January it 
is fully recharged because it has an Ed=70 
(positive energy balance).

The circuit board, in this mode, sets the available 
power to the LEDs at 30% of the effective power 
(3 day selection). Each time it switches on 30% of 
the power is available: 30% of 230Wh=69Wh. 
To each LED 69Wh/8h/16led= 0.54W will be 
supplied.

The first night (the first “on”) the system 
will supply 69W to the LEDs.
The second night, after having recharged 
60.3W during the day, the battery will have an 
available charge of 230W-69W+60.3W=221.3W 
(96.2%). Consulting Table A we can see that the 
system will supply 30% power to the LEDs (30% 
di 221.3W=66.4W). A slight lowering of the 
luminosity will occur (on the first night 69W was 
supplied).
The third night, after having recharged
60.3W during the day, the battery will have
an available charge of 221.3W-66.4W+60.3W=215.2W 
(93.6%).
Consulting Table A we can see that the
system will supply 29% power to the LEDs (62.4W) 
A slight lowering of the luminosity will occur
(on the previous night 66.4W was supplied).
The system then continues with this logic (Table A)
until it reaches Energy Balance – obtained when
the LEDs consume exactly what is produced (Ed)

If there is a prolonged period of negative energy
balance or an absence of solar radiation – and 
therefore recharging – the system will progres-
sively lower the luminosity until the battery 
reaches the 20% minimum threshold, after which 
time it will turn off.

The system guarantees it will switch on 
over the whole year in Rome.

This table describes the power supplied to the LEDs in the case of 
an energy imbalance. If the balance is >0 the system raises the 
power, if the balance is <0 the system lowers it.

Installation location: Rome ( IT )

This is the PVGIS table, obtained with the 
characteristics of the Stud panel with a flat 
panel in Rome

 Fixed system:  
 Inclination=0 degrees
 Orientation=0 degrees
Mese Ed Em Hd Hm
Jan 0.07 2.14 1.80 55.7
Feb 0.10 2.95 2.68 75.1
Mar 0.16 4.85 4.00 124
Apr 0.20 6.05 5.22 157
May 0.24 7.55 6.51 202
Jun 0.27 8.16 7.41 222
Jul 0.28 8.75 7.75 240
Aug 0.24 7.45 6.56 203
Sep 0.18 5.44 4.85 145
Oct 0.13 3.90 3.32 103
Nov 0.08 2.41 2.11 63.4
Dec 0.06 1.87 1.61 49.8
Year 0.17 5.13 4.49 137
Tot for  62  1640
year

Ed: Average daily production from the system (kW/h)
Em: Average monthly production from the system (kW/h) 
Hd: Average daily radiation from the panel in m² (kWh/m²)
Hm: Average monthly radiation from the panel in m²  (kWh/m²)

 

99% 30%
98% 30%
97% 30%
96% 30%
95% 30%
94% 29%
93% 29%
92% 29%
91% 29%
90% 29%

89% 29%
88% 28%
87% 28%
86% 28%
85% 28%
84% 28%
83% 28%
82% 27%
81% 27%
80% 27%

79% 27%
78% 27%
77% 27%
76% 26%
75% 26%
74% 26%
73% 26%
72% 26%
71% 26%
70% 25%

69% 25%
68% 25%
67% 25%
66% 25%
65% 25%
64% 25%
63% 25%
62% 25%
61% 25%
60% 25%

59% 25%
58% 25%
57% 25%
56% 25%
55% 25%
54% 25%
53% 25%
52% 25%
51% 25%
50% 25%

49% 25%
48% 25%
47% 25%
46% 25%
45% 25%
44% 24%
43% 23%
42% 22%
41% 21%
40% 20%

39% 19%
38% 18%
37% 17%
36% 16%
35% 15%
34% 14%
33% 13%
32% 12%
31% 11%
30% 10%

29% 9%
28% 8%
27% 7%
26% 6%
25% 5%
24% 4%
23% 3%
22% 2%
21% 1%
20% 0%

Table A Battery charge
Amount of charge used each night  
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Some examples to understand the potential of the system

STUD SOLAR
Tilted panel

1x43Wp
Integrated battery

1x230Wh

Programmed configuration:

Mode: NORMAL
Switch-on: 8h

This is the PVGIS table, obtained with the 
characteristics of the Stud panel with a tilted 
panel in Brescia

The panel must recharge at least the same amount of energy that was used during one switch-on to have an energy 
balance of ≥0, otherwise the energy reserve of the battery will be drawn upon.

The circuit board, in this mode, sets the available power to the LEDs at 1/2 of the nominal power: each LED will absorb 
1.2/2 = 0.6W as it is supplied at 175mA, and as there are 16 LEDs that are on for 8 hours, the total consumption each 
time they are switched on is 0.6Wx16Ledx8h=76.8W.

By looking at column Ed we can see that the critical month is December, with an Energy production of 70W/day. To 
understand what the real daily production is, we take Em and divide it by 31 days: 2.32/31=74.8W average per day. 
The production in December is thus 74.8W/day.

The system absorbs 76.8W and with a daily production of 74.8W we see that in December there will be a negative 
energy balance of 76.8W-74.8W=2W; the battery reserve will therefore decrease, on average, by 2W/day. At the end 
of the month, the battery reserve will have decreased by 2Wx31=62W.

The battery has a capacity of 230W. 
Not counting the unusable percentage of 20% (in order not to damage the battery) we can count on 184W. The 
residual charge of the battery at the end of the month will be: 184W-62W=122W usable. Therefore, the remaining 
power is enough to guarantee the next switch-on/ night.

We must also consider that, according to the PVGIS table, the battery is fully charged at the beginning of December 
as November has an Ed=100 (positive energy balance) and January has an Ed=90, therefore it is again fully charged 
(positive energy balance).

The system guarantees it will switch on over the whole year in Brescia.

 Fixed system:   
 Inclination=20 degrees
 Orientation=0 degrees
Month Ed Em Hd Hm
Jan 0.09 2.68 2.08 64.5
Feb 0.14 3.78 3.30 92.4
Mar 0.17 5.43 4.45 138
Apr 0.19 5.76 5.01 150
May 0.22 6.94 6.01 186
Jun 0.25 7.46 6.80 204
Jul 0.26 7.99 7.12 221
Aug 0.23 7.03 6.23 193
Sep 0.18 5.55 4.94 148
Oct 0.13 3.92 3.25 101
Nov 0.10 2.95 2.44 73.2
Dec 0.07 2.32 1.81 56.1
Year 0.17 5.15 4.46 136
Tot for  62  1630 
year

Ed: Average daily production from the system (kW/h)
Em: Average monthly production from the system (kW/h) 
Hd: Average daily radiation from the panel in m² (kWh/m²)
Hm: Average monthly radiation from the panel in m²  (kWh/m²)

 

Installation location: Brescia ( IT )
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Some examples to understand the potential of the system

STUD SOLAR
Tilted panel 

1x43Wp
Integrated battery

1x230Wh

Programmed configuration:

Mode: SMART
Days 3
Switch-on: 10h

The panel must recharge at least the 
same amount of energy that was 
used during one switch-on to have an 
energy balance of ≥0, otherwise the 
energy reserve of the battery will be 
drawn upon.
By looking at column Ed we can see 
that the critical month is December, 
with an Energy production of 
70W/day. To understand what the 
real daily production is, we take Em 
and divide it by 31 days: 
2.22/31=71.6W average per day. 
We must also consider that, accord-
ing to the PVGIS table, the battery is 
fully charged at the beginning of 
December as November has an 
Ed=90 (positive energy balance) and 
January has an Ed=90, therefore it is 
again fully charged (positive energy 
balance). The circuit board, in this 
mode, sets the available power to the 
LEDs at 30% of the effective power (3 
day selection). Each time it switches 
on 30% of the power is available: 
30% of 230Wh=69Wh. To each LED 
69Wh/10h/16LED=0.43W will be 
supplied.
The first night (the first “on”) the 
system will supply 69W to the LEDs.
The second night, after having 
recharged 71.6W during the day, the 
battery will have an available charge 
of 230W-69W+71.6W=232.6W
The total capacity of 230W means 
that it can supply a total of 30% to the 
LEDs; this will continue for seven 
days. On the eighth day (after 
analysing the average usage) the 
system realises that it is using less 
energy than it receives. It then 
decides to increase by 1% the energy 
supplied to the LEDs. The power 
supplied to the LEDs will be 31% of 
230Wh or 71.3W. Each LED will be 
supplied with 71.3Wh/10h/16led=0.45W
The system goes forward supplying 
71.3W to the LEDs compared to 
71.6W of energy production,there 
fore a positive energy balance.
After the first seven days the average 
is calculated every night, and based 
on the result, modifies the luminosity: 
using this variation we can guarantee 
battery charge for the number of days 
requested.

The system guarantees it will 
switch on over the whole year in 
Trento.

This table describes the power supplied to the LEDs in the case of 
an energy imbalance. If the balance is >0 the system raises the 
power, if the balance is <0 the system lowers it.

Installation location: Trento ( IT )

This is the PVGIS table, obtained with the 
characteristics of the Stud panel with a tilted 
panel in Trento

 Fixed system:  
 Inclination=20 degrees
 Orientation=0 degrees
Mese Ed Em Hd Hm
Jan 0.09 2.66 2.09 64.8
Feb 0.13 3.67 3.22 90.2
Mar 0.18 5.46 4.49 139
Apr 0.19 5.79 5.04 151
May 0.22 6.89 5.97 185
Jun 0.24 7.13 6.49 195
Jul 0.24 7.54 6.69 207
Aug 0.21 6.54 5.77 179
Sep 0.18 5.33 4.73 142
Oct 0.12 3.79 3.18 98.6
Nov 0.09 2.78 2.31 69.4
Dec 0.07 2.22 1.76 54.5
Year 0.16 4.98 4.32 131
Tot for  60  1580
year
Ed: Average daily production from the system (kW/h)
Em: Average monthly production from the 
system (kW/h) 
Hd: Average daily radiation from the panel in m² 
(kWh/m²)
Hm: Average monthly radiation from the panel in m²  
(kWh/m²)

99% 30%
98% 30%
97% 30%
96% 30%
95% 30%
94% 29%
93% 29%
92% 29%
91% 29%
90% 29%

89% 29%
88% 28%
87% 28%
86% 28%
85% 28%
84% 28%
83% 28%
82% 27%
81% 27%
80% 27%

79% 27%
78% 27%
77% 27%
76% 26%
75% 26%
74% 26%
73% 26%
72% 26%
71% 26%
70% 25%

69% 25%
68% 25%
67% 25%
66% 25%
65% 25%
64% 25%
63% 25%
62% 25%
61% 25%
60% 25%

59% 25%
58% 25%
57% 25%
56% 25%
55% 25%
54% 25%
53% 25%
52% 25%
51% 25%
50% 25%

49% 25%
48% 25%
47% 25%
46% 25%
45% 25%
44% 24%
43% 23%
42% 22%
41% 21%
40% 20%

39% 19%
38% 18%
37% 17%
36% 16%
35% 15%
34% 14%
33% 13%
32% 12%
31% 11%
30% 10%

29% 9%
28% 8%
27% 7%
26% 6%
25% 5%
24% 4%
23% 3%
22% 2%
21% 1%
20% 0%

Table A Battery charge
Amount of charge used each night
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Some examples to understand the potential of the system

STUD SOLAR
Tilted panel

1x43Wp
External battery

1x1200Wh

Programmed configuration:

Mode: NORMAL
Switch-on: 8h

This is the PVGIS table, obtained with the 
characteristics of the Stud panel with a tilted 
panel in Vipiteno

The panel must recharge at least the same amount of energy that was used during one switch-on to have an energy 
balance of ≥0, otherwise the energy reserve of the battery will be drawn upon.

The circuit board, in this mode, sets the available power to the LEDs at 1/2 of the nominal power: each LED will absorb 
1.2/2 = 0.6W as it is supplied at 175mA, and as there are 16 LEDs that are on for 8 hours, the total consumption each 
time they are switched on is 0.6Wx16Ledx8h=76.8W

By looking at column Ed we can see that December and January have an energy production which is lower than the 
energy absorbed, 60W/day and 70W/day respectively.

In order to understand what the real daily production is we can take the Em and divide by 31 days: for December 
1.97/31=63.5W daily average, while for January it is 2.28/31=73.5W

The system absorbs 76.8W and with a daily production of 63.5W, therefore consuming 76.8W-63.5W=13.3W of 
battery reserve.

31 days later the battery will have consumed 13.3Wx31days= 412.3W; considering this negative energy balance the 
battery will start January with a residual capacity of 1200W-412.3W=787.7W. From January the system absorbs 
76.8W, but only produces 73.5W therefore consuming 76.8W-73.5W=3.3W of battery reserve.

At the end of January the battery reserve will be further reduced by 3.3Wx31=102.3W resulting in a residual capacity
of 787.7W-102.3W=685.4W; subtracting the 20% of untouchable battery reserve (to guarantee battery integrity) we 
have a useful residual capacity of 685.4W-240W=445.4W  and therefore the system is able to guarantee
 445.4W/76.8W=5.79 switch ons/ nights in the absence of daily recharging.

We must also consider that, according to the PVGIS table, the battery is fully charged at the beginning of December 
as November has an Ed=80 (positive energy balance) and in February it is fully recharged because it has an Ed=100 
(positive energy balance).

The system guarantees it will switch on over the whole year in Vipiteno.

 Fixed system:   
 Inclination=20 degrees
 Orientation=0 degrees
Month Ed Em Hd Hm
Jan 0.07 2.28 1.76 54.6
Feb 0.10 2.94 2.56 71.7
Mar 0.14 4.45 3.64 113
Apr 0.17 5.06 4.38 131
May 0.19 5.98 5.15 160
Jun 0.21 6.17 5.54 166
Jul 0.20 6.35 5.53 171
Aug 0.17 5.41 4.67 145
Sep 0.15 4.64 4.05 121
Oct 0.12 3.58 2.92 90.6
Nov 0.08 2.45 1.99 59.6
Dec 0.06 1.97 1.55 48.1
Year 0.14 4.27 3.65 111
Tot for  51  1330 
year

Ed: Average daily production from the system (kW/h)
Em: Average monthly production from the system (kW/h) 
Hd: Average daily radiation from the panel in m² (kWh/m²)
Hm: Average monthly radiation from the panel in m²  (kWh/m²)

 

Installation location: Vipiteno ( IT )
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Stud Solar
Urban architectural lighting

Some examples to understand the potential of the system

STUD SOLAR
Tilted panel 

1x43Wp
External battery

1x1200Wh

Programmed configuration:

Mode: SMART
Days: 10
Switch-on: 8h

The panel must recharge at least the 
same amount of energy that was used 
during one switch-on to have an energy 
balance of ≥0, otherwise the energy 
reserve of the battery will be drawn upon.

By looking at column Ed we can see that 
there are four critical months (from 
November until February), in which the 
solar radiation is not sufficient enough to 
fully recharge the battery. During Novem-
ber the energy produced is 70W/day. In 
order to understand what the real daily 
production is we can take the Em and 
divide by 30 days: 2.22/30=74W

The circuit board, in this mode, sets the 
available power to the LEDs at 10% of the 
effective power (10 day selection). Each 
time it switches on 10% of the power is 
available: 10% of 1200Wh=120Wh
Each hour 120Wh/8h=15W will be 
supplied, the total potential of the LEDs is 
16x1.2W=19.2W. Therefore, the fitting 
will be on at 15W/19.2W*100=78% of 
capacity.
After the first night (the first “on”) we have:
1200W-120W+74W=1154W as a residual
capacity for the second night.
The second night we have:
(1154W/1200W)*100=96.2% of battery
charge, meaning that the system will
supply 10% (see Table A) of charge to the
LEDs (1115.4W) slightly lowering 
luminosity (from 120W).
On the third night we have:
1154W-115.4W+74W=1112.6W and
so forth. Varying the luminosity allows us 
to guarantee battery charge for the 
number of days requested.

The system guarantees it will switch 
on over the whole year in Innsbruck.

This table describes the power supplied to the LEDs in the case of 
an energy imbalance. If the balance is >0 the system raises the 
power, if the balance is <0 the system lowers it.

Installation location: Innsbruck ( AT )

This is the PVGIS 
table, obtained 
with the 
characteristics of 
the Stud panel 
with a tilted 
panel in 
Innsbruck

 Fixed system:   
 Inclination=20 degrees
 Orientation=0 degrees
Month Ed Em Hd Hm
Jan 0.07 2.32 1.82 56.5
Feb 0.11 3.03 2.66 74.4
Mar 0.16 4.88 3.99 124
Apr 0.21 6.23 5.39 162
May 0.21 6.63 5.73 178
Jun 0.22 6.51 5.86 176
Jul 0.21 6.62 5.81 180
Aug 0.19 5.85 5.07 157
Sep 0.17 5.02 4.39 132
Oct 0.13 4.11 3.37 105
Nov 0.07 2.22 1.83 54.8
Dec 0.06 1.89 1.51 46.9
Year 0.15 4.61 3.96 120
Tot for  55  1440
year
Ed: Average daily production from the system (kW/h)
Em: Average monthly production from the system 
(kW/h) 
Hd: Average daily radiation from the panel in m² 
(kWh/m²)
Hm: Average monthly radiation from the panel in m²  
(kWh/m²)

Table A Battery charge
Amount of charge used each night

99% 10%
98% 10%
97% 10%
96% 10%
95% 10%
94% 10%
93% 10%
92% 10%
91% 10%
90% 10%

89% 10%
88%   9%
87%   9%
86%   9%
85%   9%
84%   9%
83%   9%
82%   9%
81%   9%
80%   9%

79%   9%
78%   9%
77%   9%
76%   9%
75%   9%
74%   9%
73%   9%
72%   9%
71%   9%
70%   8%

69%   8%
68%   8%
67%   8%
66%   8%
65%   8%
64%   8%
63%   8%
62%   8%
61%   8%
60%   8%

59%   8%
58%   8%
57%   8%
56%   8%
55%   8%
54%   8%
53%   8%
52%   8%
51%   8%
50%   8%

49%   8%
48%   8%
47%   8%
46%   8%
45%   8%
44%   8%
43%   8%
42%   7%
41%   7%
40%   7%

39%   6%
38%   6%
37%   6%
36%   5%
35%   5%
34%   5%
33%   4%
32%   4%
31%   4%
30%   3%

29% 3%
28% 3%
27% 2%
26% 2%
25% 2%
24% 1%
23% 1%
22% 1%
21% 0%
20% 0%

LED luminosity
120

100

80

60

40

20

0

Charge percentage
Luminosity percentage

November December January February
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Our fittings Deva Solar
Designer: P. Torcolacci Urban architectural lighting

The light fittings within the Deva Solar range differ based on the size of the panel and the quantity of batteries.
- Deva 1 Solar has two panels measuring 760x670x34mm, with 60Wp capacity (each) and one battery (1200Wh) 
inside the battery box, with pole for buried mounting (System A) or with flange for surface mounting (System B)
- Deva 2 solar has two larger panels measuring 1200x540x34mm, with 85Wp capacity (each) and two batteries 
(1200Wh each) inside the battery box, with pole for buried mounting (System A) or with flange for surface mounting 
(System B)

DEVA 1 SOLAR DEVA 2 SOLAR
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Codes and general dimensions Deva 1 Solar

350
250

35
0

25
0 Ø102

n°4 slots
42.5x24mm

rounding 20x45°

12

System A - Buried pole 

Colour  Power              Code

Anthracite                    45W-2x60Wp  3018.182S             1

System B - Flanged pole 

Colour  Power            Code

Anthracite                   45W-2x60Wp 3019.182S          1

Light fitting complete with Ø102mm pole for buried mounting (System A) or with flange for surface mounting (System B), two panels with 
60Wp each, one battery (1200Wh) in battery box.
For component description see page 44

Optional accessories factory programmed Code

Grid connection (mains power)

Movement sensor:  
CS160002

the fitting is supplied with a terminal block inside the gear tray. 

The choice of sensor, the position on the fitting are to be 

agreed at order time (pag.15)  

System A

011

±30°

Ø102

780
550

08
47

50

63
00

60
0

+90°

±180°

51
20

69
00

60
0

011

±30°

Ø102

780
550

08
47

50

63
00

+90°

±180°

51
20

System B

60
0

260 260
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Codes and general dimensions Deva 2 Solar

350
250

35
0

25
0 Ø102

n°4 slots
42.5x24mm

rounding 20x45°

12

System A - Buried pole 

Colour  Power              Code

Anthracite                    45W-2x85Wp  3018.282S             1

System B - Flanged pole 

Colour  Power            Code

Anthracite                   45W-2x85Wp 3019.282S          1

Light fitting complete with Ø102mm pole for buried mounting (System A) or with flange for surface mounting (System B), two panels with 
85Wp each, two batteries (1200Wh each) in battery box.
For component description see page 44

Optional accessories factory programmed Code

Grid connection (mains power)

Movement sensor:  
CS160002

the fitting is supplied with a terminal block inside the gear tray. 

The choice of sensor, the position on the fitting are to be 

agreed at order time (pag.15)  

82
0

260

65
20

System BSystem A

82
0

260

65
20

71
20

47
50

006

49
00

011

±30°

Ø102

780
550

08

+90°

±180°

011
±30°

Ø102

780
550

+90°

±180°

49
00

47
50

08
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Deva SolarLight fitting
Designer: P. Torcolacci Urban architectural lighting

011
413

±30°

Ø102
422

796

659

08

MATERIAL CHARACTERISTICS
• Body in die-cast aluminium with adjustable Swivel joint for inclination/ rotation in 
aluminium  EN AB 46100 highly castable and flowable to prevent formation of air 
bubbles and allow the filling of castings with thin walls, treated by cleaning, degreasing 
and brushing.
painting with bi-component epoxy primer noted for its resistance to corrosion 
followed by painting with matte bi-component polyurethane enamel (hydroxylated 
resin-based, and modified for high elasticity and adhesion), formulated in order to 
achieve maximum strength and exceptional exterior hardness.
• Connection for pole/arm made of two half-collars in cast aluminium EN AB 46100 
highly castable and flowable to prevent formation of air bubbles and allow the filling 
of castings with thin walls, treated by cleaning, degreasing and brushing.
• Straight arm in steel (triangular shaped)) with a length of 230mm, thickness 2mm, 
hot-dipped galvanised (thickness 75μm UNI EN 1461) connected to supporting 
bracket through 4 screws.
• Then phosphating with zinc salts followed by passivation with demineralized water 
and oven drying at 110°C. Thermosetting powder coating for connection and 
straight arm (based on carboxylated saturated polyester resins specifically selected 
for their high resistance to weathering) (hardener without TGIC) having pigments with
high stability to light and heat. Thermo-polymerization at 200°C.
• Piping (Ø18mm) for cable passage and protection, 1mm thickness in stainless 
steel AISI 316.
• Transparent PMMA diffuser, 4mm thickness.
• Colours: Anthracite.
• Gaskets in silicone.
• Screws in stainless steel A2.

IP55 Stand alone
CUT-OFF
Conforms to all regional/local
laws against light pollution.
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Deva SolarThe pole: our System
Urban architectural lighting

PRODUCT FAMILY
SYSTEM A - Light fitting supplied complete with pole for buried installation.
SYSTEM B - Light fitting supplied complete with pole and flange for plinth/ floor 
installation.

THE POLE:
Cylindrical pole Ø102mm conforming to DIN norm, hot-dipped galvanised to a 
thickness of 75μm UNI EN 1461, complete with closing cap.Then phosphating with 
zinc salts followed by passivation with demineralized water and oven drying at 110°C
Thermosetting powder coating (based on carboxylated saturated polyester resins 
specifically selected for their high resistance to weathering) (hardener without TGIC) 
having pigments with high stability to light and heat. Thermo-polymerization at 200°C
 
SYSTEM A
   M10 bolt for earthing.
   Advisable plinth measurement: 800x800xh700mm.
   Closing door with terminal block made of painted aluminium.
   Hole for cable passage (buried part of pole).
   
SYSTEM B
   Flange 250x250mm with Ø21mm holes for anchor bolts.
   M10 bolt for earthing.
   Advisable plinth measurement: 700x700xh800mm.
   Hole on flange for cable passage.
   Anchor bolts supplied with galvanised steel nuts M18x500mm
   Closing door with terminal block made of painted aluminium.
   
   

• 
• 

• 

• 

• 

• 
• 

• 

• 

• 
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Deva SolarBattery strength
Urban architectural lightingExternal battery in metallic box

RECOMBINATION
• Gel batteries are Lead-acid accumulators where the electrolyte is not a liquid but
assumes viscosity and appearance of a gelatinous substance.

CONSTRUCTION
• The  sealed container which utilises unique pressure valves, in synergy with the internal 
chemical reaction – “recombination” – (VRLA) to minimise leakage of gas (typical of 
electrolyte liquid, above all when subjected to intense charge-discharge cycles) render 
these accumulators:
- truly Maintenance Free (MF);
- immune to the risk of accidental spillage of acid;
- suitable for installation in close proximity to people and electronic apparatus.
• The gelatinous consistency of the electrolyte guarantees increased protection to the
plates during discharge, thus rendering these batteries ideal for applications that require 
“deep” discharges. 
• In difficult working conditions, in terms of the number of cycles of charge-discharge 
and in depth of discharge, if the battery recharges properly its lifecycle is approximately
4 times longer than a standard Lead-acid battery

TECHNICAL SPECIFICATIONS OF BATTERY
• 12V DC voltage
• Capacity 96Ah, (20h discharge time)
• Dimensions 306x168x211mm.
• Weight 28.3 Kg
• Temperature range: -20°C÷50°C.

BOX FOR EXTERNAL BATTERIES
• Metallic box in hot-dipped galvanised steel sheet - 75μm UNI EN 1461 and 
powder coated with thermosetting polyester resins.
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Deva Solar
Urban architectural lighting

Mareco Luce’s lenses

LIGHTING CHARACTERISTICS
• Fixture conforms with local and international dark sky laws.
• Immediately ON at 100% of light flux.
• Lenses in highly transmittant PMMA with 55° beam angle.
• Asymmetrical LED optics with a predominantly lateral and frontal light throw, possible 
through the 12° inclination of the LED modules (giving a total throw of 135°), guaranteeing 
good lighting results even with large spaces between fittings. 
• The PMMA diffuser does not interfere with the asymmetrical light output of the LEDs, and 
incombination with the LED lenses guarantees an extremely high output of: 84.29%

WIRING CHARACTERISTICS
• 2x10LED CREE modules at 1.2W, 4000K neutral white (NW) guaranteed for 50,000 hours.
• Electronic driver is integrated onto the gear tray (made from thick anodised aluminium).
• Heat sink support for the LED modules in thick anodised aluminium connected to upper 
part of fixture body with heat sinking PAD, thus exploiting the aluminium body as one large 
heat sink
• Each single LED is fitted with a bypass diode; this guarantees that the rest of the circuit will 
function correctly if one single LED is faulty.
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Deva Solar
Urban architectural lighting

The brain of the system

The first and most fundamental choice is the selection of NORMAL or SMART mode.

NORMAL in this mode the luminosity of the LEDs is fixed at a constant 50% (175mA). 
Everything is dependent on the panel: if the battery is recharged with the same quantity of 
energy it consumed the previous night, then the system is in energy balance and will guarantee 
light every night, otherwise, it will use the battery’s energy reserve until it runs out (the battery 
will shut off when only 20% storage remains).
The possible running modes are:
- on at sunset for 8 hours
- on at sunset for 10 hours
- on at sunset for 4 hours, then shutting off internal LED ring and reducing outer ring to 50%, 
then 2 hours before sunrise back to 100%*
- on from sunset to sunrise*
Grid connection: the switch over occurs when the battery is no longer capable of supplying the 
LEDs the fixed current (175mA). It is possible to set the dip switch for 100% and if/when the 
system connects to the grid the LEDs run at 100% of their nominal power (350mA). A coloured 
LED signals that the product is connected to the grid.
Movement sensor: from sunset to sunrise the system will be on with the LEDs running at 25%, 
until the sensor detects movement, from that moment the whole fitting will be on at 100% 
(NORMAL mode); using the dip switches it is possible to select the duration of the increased 
luminosity: 1,2, or 3 minutes.

Computerised electronic circuit board managing the operation and battery charge

The on-board computer is designed to monitor and update daily the length of each day 
and night. It then calculates the average based on 3, 7 or 15 days of data. This allows it 
to anticipate the sunset and the sunrise. The computer allows the user to select various 
operating modes by setting the dip switches.
The system configuration is factory set and consists in pre-setting the appropriate dip switches. 
Grid connection (mains power backup) is a possibility through the circuit. The system will 
draw power from the electrical grid if the battery goes below the minimum level of charge; 
this level, just as the luminosity, differs based on operating mode selected: NORMAL or 
SMART.
Movement sensor (not supplied), can also be connected to the circuit through a special 
terminal block (supplied). 
At sunset the system will turn LEDs on at 25% (standby) and when movement is detected 
it will raise the luminosity based on the operating mode selected: NORMAL or SMART for 
the duration set by the dip switches.
The operating modes required can be set directly by the user to suit their needs.

The circuit board

SMART in this mode the luminosity of the LEDs is variable. Priority is given to battery charge; this calculated each night based 
on the energy transferred from the panel. The energy to be supplied to the LEDs is determined based on an algorithm which is 
divided by the nightly duration and the operating mode (in this case SMART). If the panel manages to recharge the battery with 
the same quantity of energy it consumed the previous night, then the system is in energy balance and will guarantee light every 
night, otherwise, it will use the battery’s energy reserve until it runs out (the battery will shut off when only 20% storage remains).
The possible running modes are:
- on at sunset for 8 hours
- on at sunset for 10 hours
- on at sunset for 4 hours, then shutting off internal LED ring and reducing outer ring to 50%, then 2 hours before sunrise back to 100%*
- on from sunset to sunrise*
Grid connection: the switch over occurs when the battery is no longer capable of running the LEDs at 50% luminosity. It is 
possible to set the dip switch for 100% and if/when the system connects to the grid the LEDs run at 100% of their nominal power 
(350mA). 
A coloured LED signals that the product is connected to the grid. Movement sensor: from sunset to sunrise the system will be 
on with the LEDs running at 25%, until the sensor detects movement, from that moment the whole fitting will be on at full luminos-
ity. Using the dip switches it is possible to select the duration of the increased luminosity: 1,2, or 3 minutes.

*The running modes “sunset to sunrise” and “4hrs from sunset – 2hrs from sunrise” will be operative after 3 days and 3 nights; 
before this time has passed the system will function for “8hrs from sunset”.

N.B. These products must be installed in areas directly exposed to sunlight. Avoid zones with tree coverage, or 
buildings that could create shadows and compromise the charging cycles. If this advice is not followed the above 
information is void. Operating temperature: -15°C to 60°C
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The brain of the system Deva Solar
Urban architectural lighting

SWITCH 1SWITCH 2

Programming

Factory standard programming: 
SMART MODE operating mode with on at sunset for 8 hours and a battery duration of 3 or 5 nights (depending on the type of 
battery; the luminosity for the grid connection is set at 100% and the time for the movement sensor is set to 2 minutes.

Dip 1 - Battery duration (SMART mode)
OFF - 8 nights duration without recharging
ON - 5 nights duration without recharging  

12345678

OFF

ON

12345678

OFF

ON

12345678

OFF

ON

12345678

OFF

ON

12345678

OFF

ON

Dip 2 - Programming mode
OFF - SMART
ON - NORMAL

Dip 4/3 - Duration of nightly illumination
OFF/OFF - 8 hours
OFF/ON - 10 hours
ON/OFF - 4 hours at sunset and 2 hours before sunrise
ON/ON - from sunset to sunrise  

Dip 5 - LEDs at 100% luminosity 
(if the system connects to the grid)
OFF - Connected
ON - Disconnected

Dip 8/7 - Movement sensor      
OFF/OFF - no sensor
OFF/ON - 1 minute
ON/OFF - 2 minutes
ON/ON - 3 minutes

OFF

ON

OFF

ON

OFF

ON

12345678

12345678

12345678

12345678

12345678

12345678

12345678

12345678

Dip 4 - Type of battery
OFF - Option not available
ON - Lead –Acid gel battery (AGM)

Dip 7 - Grid connected system 
OFF - ON
ON - OFF 

Dip 8 - Selected fitting
OFF - Option not available
ON - Deva

OFF

ON

12345678

Dip 2 - Number of batteries
OFF - 1
ON - 2

12345678

12345678

12345678

12345678
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DevaPhotometric data
Urban architectural lighting

80

80

160

240

320

400

0°15° 30°30°

45°45°

60°60°

75°75°

90°90°

105°105°

120°180°

cd/klm

Angoli Gamma

15°

Useful advice

a

h

L

a h L Emed Emin UI UO Lav Ti max

(mt) (mt) (mt) (lux) (lux)   (cd/m ) (%)

16 4.3 3 9 3 0.64 0.43 0.73 11

18 4.3 3 8 3 0.60 0.40 0.65 11

2

Deva 1 20x1,2W 4000K Neutral white (NW)

a h L Emed Emin UI UO Lav Ti max

(mt) (mt) (mt) (lux) (lux)   (cd/m ) (%)

16 4.3 3 8 2 0.30 0.25 0.43 5.84

18 4.3 3 7 1 0.24 0.22 0.38 6.25

2

Deva MH 35W 

Comparison
As a simple comparison, we have prepared a lighting simulation at the same product using an 
MH 35W lamp.
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Deva 1 Solar
Urban architectural lighting

Some examples to understand the potential of the system

DEVA SOLAR
Adjustable panel

2x60Wp
External battery

1x1200Wh

Programmed configuration:

Mode: NORMAL
Switch-on: 8h

The panel must recharge at least the same amount of energy that was used during one switch-on to have an energy 
balance of ≥0, otherwise the energy reserve of the battery will be drawn upon.

This is the PVGIS table, obtained with the 
characteristics of the Deva panel with optimal 
TILT-AZIMUTH in Innsbruck 

The circuit board, in this mode, sets the available power to the LEDs at 100% of the nominal power: each LED will 
absorb 1.2W as it is supplied at 350mA, and as there are 20 LEDs that are on for 8 hours, the total consumption each 
time they are switched on is 1.2Wx20Ledx8h=192W.

By looking at column Ed we can see that the critical month is December, with an Energy production of 200W/day. To 
understand what the real daily production is, we take Em and divide it by 31 days: 6.18/31=199.4W average per day. 
The production in December is thus 199.4W/day.

The system absorbs 192W and with a daily production of 199.4W we see that in December there will be a positive 
energy balance of 199.4W-192W=7.4W and therefore the battery will always be fully charged.

Not counting the untouchable battery reserve percentage of 20% (in order not to damage the battery) we can count 
on a usable capacity of 1200W-240W=960W. This means that the system is capable of guaranteeing 960/192=5 
switch ons/ nights in the absence of daily recharging.
If we go one step further and push the system closer to the limit, using on at sunset for 4 hours, then LEDs reducing 
to 25% (considering 10h), then increasing luminosity 2 hours before sunrise; when we recalculate it means that for 
each switch on/ night we will have a consumption of (4h+2h)x1.2Wx20led+10hx0.3Wx20led=204W.
During December (worst month) the system consumes 204W each night and produces (recharges) an average of
199.4W: this is a negative energy balance consuming 204W-199.4W=4.6W of the residual charge.
31 days later the battery will have consumed 4.6Wx31days=142.6W; considering this negative energy balance
the battery will start January with a residual capacity of 1200W-142.6W=1057.4W. Subtracting the 20% of 
untouchable battery reserve (to guarantee battery integrity) we have a useful residual capacity of 
1057.4W-240W=817.4W and therefore the system is able to guarantee 817.4W/204W=4 switch ons/ nights in the 
absence of daily recharging.

We must also consider that, according to the PVGIS table, the battery is fully charged at the beginning of December 
as November has an Ed=270 (positive energy balance) and in January it is fully recharged because it has an Ed=260, 
and therefore will be fully recharged (positive energy balance).

The system guarantees it will switch on over the whole year in Innsbruck.

 Fixed system:  
 Inclination=36 degrees
 Orientation=0 degrees
Month Ed Em Hd Hm
Jan 0.24 7.54 2.13 66.0
Feb 0.33 9.34 2.97 83.0
Mar 0.46 14.4 4.25 132
Apr 0.58 17.5 5.46 164
May 0.58 17.8 5.55 172
Jun 0.57 17.3 5.58 167
Jul 0.57 17.7 5.57 173
Aug 0.52 16.2 5.05 157
Sep 0.49 14.6 4.61 138
Oct 0.41 12.7 3.77 117
Nov 0.24 7.10 2.11 63.2
Dec 0.20 6.18 1.78 55.2
Year 0.43 13.2 4.07 124
Tot for  158  1490 
year

Ed: Average daily production from the system (kW/h)
Em: Average monthly production from the system (kW/h) 
Hd: Average daily radiation from the panel in m² (kWh/m²)
Hm: Average monthly radiation from the panel in m²  (kWh/m²)

Installation location: Innsbruck ( AT )



Deva 2 Solar
Urban architectural lighting

Some examples to understand the potential of the system

DEVA SOLAR
Adjustable panel

2x85Wp
External battery

2x1200Wh

Programmed configuration:

Mode: NORMAL
Switch-on: 8h

The panel must recharge at least the same amount of energy that was used during one switch-on to have an energy 
balance of ≥0, otherwise the energy reserve of the battery will be drawn upon.

This is the PVGIS table, obtained with the 
characteristics of the Deva panel with optimal 
TILT-AZIMUTH in Amsterdam 

The circuit board, in this mode, sets the available power to the LEDs at 100% of the nominal power: each LED will 
absorb 1.2W as it is supplied at 350mA, and as there are 20 LEDs that are on for 8 hours, the total consumption each 
time they are switched on is 1.2Wx20Ledx8h=192W.

By looking at column Ed we can see that the critical month is December, with an Energy production of 170W/day. 
To understand what the real daily production is, we take Em and divide it by 31 days: 5.36/31=173W average per day. 
The production in December is thus 173W /day.

The system absorbs 192W and with a daily production of 173W we see that in December there will be a negative 
energy balance of 192W-173W=19W, therefore consuming 19W/day of battery reserve.
At the end of the month the battery reserve will be reduced by 19Wx31=589W.

The battery will start January with a residual capacity of 2400W-589W=1811W; subtracting the 20% of untouchable 
battery reserve (to guarantee battery integrity) we have a useful residual capacity of 1811W-480W=1331W and 
therefore the system is able to guarantee 1331W/192W=6.9 switch ons/ nights in the absence of daily recharging.

We must also consider that, according to the PVGIS table, the battery is fully charged at the beginning of December 
as November has an Ed=250 (positive energy balance) and in January it is fully recharged because it has an Ed=200 
(positive energy balance).

The system guarantees it will switch on over the whole year in Amsterdam.

 Fixed system:  
 Inclination=37 degrees
 Orientation=0 degrees
Month Ed Em Hd Hm
Jan 0.20 6.24 1.22 37.7
Feb 0.31 8.76 1.94 54.3
Mar 0.51 15.9 3.26 101
Apr 0.77 23.2 5.07 152
May 0.80 24.7 5.38 167
Jun 0.79 23.7 5.39 162
Jul 0.74 23.0 5.09 158
Aug 0.68 21.1 4.63 144
Sep 0.57 17.1 3.81 114
Oct 0.38 11.9 2.46 76.2
Nov 0.25 7.47 1.55 46.5
Dec 0.17 5.36 1.04 32.4
Year 0.52 15.7 3.41 104
Tot for  188  1240 
year
Ed: Average daily production from the system (kW/h)
Em: Average monthly production from the system (kW/h) 
Hd: Average daily radiation from the panel in m² (kWh/m²)
Hm: Average monthly radiation from the panel in m²  (kWh/m²)

Installation location: Amsterdam ( NL )
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Deva 2 Solar
Urban architectural lighting

Some examples to understand the potential of the system

DEVA SOLAR
Adjustable panel 

2x85Wp
External battery

2x1200Wh

Programmed configuration:

Mode: SMART
Days: 8
Switch-on: on at sunset for 4  
     hours and 2 hours  
     before sunrise

The panel must recharge at least the same 
amount of energy that was used during one 
switch-on to have an energy balance of ≥0, 
otherwise the energy reserve of the battery will be 
drawn upon.
In this mode the circuit board, starting from the 
first switch on/ night, selects the power available
for the LEDs based on the battery charge and 
the time set, all of which is re-calculated every
night. This makes it difficult to anticipate normal
operating conditions because they vary depend-
ing on the solar radiation received by the panel. 
By looking at column Ed we can see that there 
are three critical months (November to January), 
in which the solar radiation is not sufficient 
enough to fully recharge the battery.
During November the energy produced is 
150W/day. In order to understand the real daily 
production is we can take the Em and divide by 
30 days: 4.61/30=153.6W daily average; after the 
first night we will have:
2400W-216W+153.6W=2337.6W to describe 
the charge available for the second night.
Assuming that the battery is fully charged at the 
first switch on/ night the system will supply 11% 
(see Table A) of power to the LEDs: 
(2*1200W/100)*11%=264Wh this is then divided 
by the set time (equivalent of 4h+12h/100*25+2h=9h 
in this case), therefore the power supplied to the 
LEDs is 264W/9h=29.3W per hour 
(29.3W/(20ledx1.2W))*100%=122%.
For this specific example the system imposes a limit 
of 100% of power supplied to LEDs: 
20led*1,2W=24W/h
therefore 24W*9h=216W in one switch on/ night.
The second night we have:
(2337.6W/2400W)*100%=97.4% of battery
charge, meaning that the system will still supply 11% 
(see Table A) of charge to the LEDs (257.14W), 
which is still above the 216W maximum, and 
therefore is blocked at 216W. After the second 
night we have: 2337.6W-216W+153.6W=2275.2W 
capacity available for the third night. Varying the 
luminosity allows us to guarantee battery charge 
for the number of days requested.

The system guarantees it will switch on over 
the whole year in Goteborg.

This table describes the power supplied to the LEDs in the case of 
an energy imbalance. If the balance is >0 the system raises the 
power, if the balance is <0 the system lowers it.

Installation location: Goteborg ( SE )

This is the PVGIS table, obtained with the 
characteristics of the Deva panel with optimal 
TILT-AZIMUTH in Goteborg 

 Fixed system:  
 Inclination=38 degrees
 Orientation=0 degrees
Month Ed Em Hd Hm
Jan 0.16 4.99 0.96 29.6
Feb 0.30 8.32 1.80 50.5
Mar 0.60 18.8 3.80 118
Apr 0.80 23.9 5.17 155
May 0.85 26.3 5.73 178
Jun 0.86 25.8 5.89 177
Jul 0.79 24.4 5.43 168
Aug 0.69 21.3 4.71 146
Sep 0.57 17.3 3.82 115
Oct 0.35 10.9 2.23 69.2
Nov 0.15 4.61 0.94 28.2
Dec 0.11 3.27 0.63 19.5
Year 0.52 15.8 3.43 104
Tot for  190  1250
year

Ed: Average daily production from the system (kW/h)
Em: Average monthly production from the system (kW/h) 
Hd: Average daily radiation from the panel in m² (kWh/m²)
Hm: Average monthly radiation from the panel in m²  (kWh/m²)

 

99% 11%
98% 11%
97% 11%
96% 11%
95% 11%
94% 11%
93% 11%
92% 11%
91% 11%
90% 11%

89% 11%
88% 10%
87% 10%
86% 10%
85% 10%
84% 10%
83% 10%
82% 10%
81% 10%
80% 10%

79% 10%
78% 10%
77% 10%
76% 10%
75% 10%
74% 10%
73% 10%
72% 10%
71% 10%
70%   9%

69%   9%
68%   9%
67%   9%
66%   9%
65%   9%
64%   9%
63%   9%
62%   9%
61%   9%
60%   9%

59%   9%
58%   9%
57%   9%
56%   9%
55%   9%
54%   9%
53%   9%
52%   9%
51%   9%
50%   9%

49%   9%
48%   9%
47%   9%
46%   9%
45%   9%
44%   9%
43%   8%
42%   8%
41%   8%
40%   7%

39%   7%
38%   7%
37%   6%
36%   6%
35%   6%
34%   5%
33%   5%
32%   4%
31%   4%
30%   4%

29% 3%
28% 3%
27% 3%
26% 2%
25% 2%
24% 1%
23% 1%
22% 1%
21% 0%
20% 0%

Table A Battery charge
Amount of charge used each night

LED luminosity
120

100

80

60

40

20

0

Charge percentage
Luminosity percentage 

November J a n u a r y
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Outdoor residential: our solar lighting system

Something to consider

When our company was designing “solar lighting systems” we could not 
ignore private residential lighting.

Energy saving and the use of alternative energy sources demonstrate an
environmental awareness: each of us can and must make a positive
contribution to guarantee our future.

Technologically advanced products, and following the theme developed in 
the preceding pages, allow us to illuminate private outdoor areas (gardens, 
paths, al fresco dining areas) especially where there is no electricity or where 
a green alternative to a standard system is desired.
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Still Solar
Designer: Doge Outdoor residential lighting

.

Dimensions Power Colour Code

Ø340x996mm 1W Black 1017.185N 1

IP54

MATERIAL CHARACTERISTICS
• Body made from hot-dipped galvanised steel 
then phosphating with zinc salts followed by passivation 
with demineralized water and oven drying at 110°C 
Thermosetting powder coating (based on carboxylated 
saturated polyester resins specifically selected for their 
high resistance to weathering) (hardener without TGIC) 
having pigments with high stability to light and heat
Thermo-polymerization at 200°C
• Colour: Black 
• Diffuser in white PMMA
• Cover in structural silicon with integrated photovoltaic 
panel

LIGHTING CHARACTERISTICS
• LEDs are in a fixed position.
• Round symmetrical light distribution possible because of 
the position of LEDs underneath fitting cover.
• The computerised electronic circuit board manages 
the On/Off  and the Battery Charge, 8 hours a day and 
365 days a year continuous functioning of the fitting is 
guaranteed only on condition of maximum solar 
exposure of at least 4 hours a day.
• The oversized polycrystalline silicon photovoltaic panel 
and the intelligent management of the battery charge, 
guarantee 1 night of illumination even in the total 
absence of daily recharging (assuming that the batteries 
started with a full charge).
• Fixture conforms with local and international dark sky 
laws Rn 2,59%
• Automatic on after 1minute after sunset and automatic 
Off after 8 hours or when re-exposed to light.
• Time required for complete battery charging, assuming 
batteries are completely flat: 7 hours.
• Time required for complete battery discharging, 
assuming batteries are completely charged: 16 hours.

WIRING CHARACTERISTICS
• 1W LED in Cool White, computerised electronic circuit 
board and batteries mounted on easily accessed gear 
tray. 
• Batteries: Ni-Mh 3.6V 2.0Ah.
• Solar panel - polycrystalline silicon – 3.2W integrated 
in upper cover.

INSTALLATION AND ORDINARY MAINTENANCE 
CHARACTERISTICS
• Fixture for direct plinth/floor mounting fixed with n.3 screws (not 
supplied)
• No connection to power supply as the fitting is 
independent
• The fitting must be installed where it can receive direct 
sunlight.
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Overview           Kit Chone Solar
Outdoor residential lighting

Chone Solar
• Body and upper part in moulded 

NYLON/ FIBREGLASS20% coloured granules
• Reflector in Cone in PC, 

moulded white 
• Diffuser in thick transparent PMMA, 

internally prismatic
• 3x1W LEDs in 4000K 

Neutral White (NW)
• Batteries: Ni-Mh 4x3.6V 2.8Ah
• Solar Panel - monocrystalline silicon – 4W

Colour: Black

Slick pole series
• Slick pole with galvanised steel inner 

and external coating in smooth PVC
Mounting directly into the ground or plinth (system A)
Mounting on ground surface with Mistral base (system B)
Heights: 1000mm, 1500mm, 2000mm
Advisable plinth measurement: 300x300xH300mm

• 
• 
• 
• 

Mistral Base
• Body in reinforced techno polymer
• Maximum allowed height 1800mm
• Base accessory for direct ground fixing, 

having expanders designed for locking 
Ø60mm poles

• Colour: black

• 
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Kit Chone Solar
Outdoor residential lighting

Codes and general dimensions

Dimensions Power  Black Chone Kit 

1250mm    3W   3208.382N       1

1750mm    3W   3208.482N       1

2250mm    3W   3208.582N       1

Dimensions Power  Black Chone Kit 

1300mm    3W   3207.282N       1

1800mm    3W   3207.382N       1

Flanged pole - System B

Buried pole - System A

Ø160
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0

120°

Ø6

System B
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50
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30
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50
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50

18
00

Ø160

120°

Ø6

System A

Composition
Black Chone Kit: Black Chone Solar + Slick Pole series + Mistral base
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Mareco Luce international sales network

Europe
Albania
Austria
Belgium
Bulgaria
Czech Republic
Cyprus
Croatia
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland
Kosovo
Latvia
Lithuania
Malta
Montenegro
Norway
Netherlands
Poland
Portugal
Slovak Republic
Romania

Russia
Serbia
Slovenia
Spain
Sweden
Switzerland
Turkey
Ukraine
United Kingdom

Oceania
Australia
New Zealand

Africa
Ivory Coast
Egypt
Ethiopia
Ghana
Kenya
Libya
Nigeria
Tunisia

North America
United States of America

Central America
Cuba

Asia
Armenia
China
Hong Kong
India
Indonesia
Macau
Malaysia
Philippines
Singapore
South Korea
Taiwan
Vietnam

Middle East
Bahrain
Jordan
Kuwait
Lebanon
Oman
Qatar
Saudi Arabia
Syria
United Arab Emirates
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