Robusta Solar Street lamps are based on the standard street lamps with S —
modifications to work as a solar street lamp. Robusta is very efficient and needs little

power to make lots of light and optical efficiency is very high up to 230 Lumen / W in light

flux. We have changed led driver to operate at 12 volt DC and not AC from the grid. Lamp

is beside this the same unit that we designed in Sweden to have best Life Cycle costs on

market. This lamp have 10 years warranty and a design life of 25 years or more.

Solar option is a solar panel to catch energy from sun and a battery energy storage with charger
electronics and an intelligent led driver. Solar panel is a thin film panel to give best output in days
with not very perfect sunshine. Charger is have a micro controller with smart functions as
dimming and internal clock to adjust output over the night.

Robusta solar use Titanium oxide technology LTO we can get a fantastic long life time equal to
Led emitter. Battery resist over 10 000 / 80% discharges ( 27 years ) with still 80 % capacity left.
It its solid and rugged and do not suffer from fears about fire as Lithium Polymer and Li-Fe-Po
battery are know for. Other Lithium based solar lamps do often have a life cycle of battery for
2000 charge cycles so they need new battery each 5 years. Lamps can be transported by air
with no problems as battery is so rugged and robust.

This design focus for many years life cycle and low costs and close to zero maintenance. By this reason we offer full
warranty for 10 years for the complete solar lamp including battery.

Features of Robusta solar street led lamps.

* Unique 10 years warranty for complete lamp, solar panel and also including battery.

* Lamp unit based on the most efficient street lamp Robusta series with up to 230 Lumen / W light flux

* Standard model with 4000 Lumen Light flux and integrated beam shaping lens for square beam

* Led emitter fulfil L70 standard specification for life cycle of 397 000 hours life time

* Unique Titanium Oxide battery technology with a life over 10 000 deep cycle charges ( 80% depth)

* Micro processor controlled power control with optional remote control to change settings

* Dimmable led lamp and internal clock to set output power over
night hours

* Standard mount for 60 mm diameter lamp poles with options for = -
other poles and house walls etc. J [

* Modular design makes all easy to assemble and simple service @ N
in modules ( possible not needed) 1

* Very good life cycle costs LCC and low maintenance =4 ke

* Design criteria is no service in first 25 years of operation - =
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Lamp Unit

Housing Injection casted aluminum with
black powder paint.

Dimensions 500x220x90 mm . Lamp unit.

Encapsulation IP 66 waterproof

Operating temperature -35Cto+50C

Color temperature 5000 K natural white

CRI color rendering Index CRI 70

Led emitter L70 spec. COB array of Bridgelux USA/ MTBF L70
397 K Hours / 70% Standard

Life expectancy 300 000 hours / 70% output and less 5 %
maintenance and service for led + others

Led driver Meanwell brand. MTBF over 300 000
hours in MIL Spec standard

Lens system/ Window BK 7 glass optics and 100% UV light
resistant to degeneration (see image)

lllumination field of view 7 models available with bat wing lens
design. Different patterns available.

Optics transmission 95% through lens

Input voltage 12 VDC from battery unit

CE standards EN 61347-1 and EN 61347-2-13, ROHS

2011/65/EU, ROHS IEC 62031:2008+A1 Low
voltage directive 2014/35/EU. IEC 72717:2014. ENEC-01559, EN55022 , CISPR22
Class B EN 61000-3-2 Class A. EN6100-3-3
UL standard UL 8750, UL 935, UL 1012, UL 1310 Class 2, CSA-C-22.2 EN 55024
Industry level, Criteria A, 107.1, CSA C 22.2 No 223-M91 Class 2, Reach
No 1907/2007 standard. MIL HDBK-217F ( 25C )
Comply with UL8750 & EN 61347 Safety regulations. Conflict material
acceptance CFSI.
Production Factory close to Stockholm Sweden is ISO 9000 and ISO 14000 certified

=)

i

Examples of beam pattern on streets with the aspheric lens system we use. We have 7 models today and we assist in
what is best if we have pole height, pole distance and road width.

Most roads need a beam of about 25 meter x 8 meter so image at right fits best here.

Rectangular beam fits a road surface far better than other shapes. Often we can use longer distance between lamps
( Fewer lamps) as the very uniform light pattern still makes light better than what old Sodium and Mercury lamps can
offer. Advanced aspheric un-linear optics get this output. Light pollution is highly reduces and this saves power as well
as do not disturb neighbours. We use rugged BK7 glass lenses as they will not get yellow by age as plastics often do.

Characteristics Robusta Street lamp Model 4000 / 24 basic unit

Light flux out of led About 5600 Lm Inside lamp out of LED emitter

Light flux out of lamp About 4000 Lm Light flux out from lamp in Lumen

Input power in Watt 24-25 W Into led driver

Lumen / W total light flux 167 Lumen/ W Out of complete Luminaire

Lumen /W internal 233 Lumen /W Inside lamp unit
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Notes. Temperature affect characteristics so when
we give a span in output variations
LED data based at 85C chip temperature but
we are normally we have about 50C at
20C / ambient temperature. Lower is always
better.
LED emitters are always used far under
recommended max and typical output in
Lumen.
We have numerous options like timer,
dimmer and detectors for all of our led lamps

* L70 value of LED is one point where the LED emitter
keeps at least 70% of specified output in light flux. COB
emitter is produced in USA by nr 1 globally in white led
production volumes. Certified lab has tested L70 it to me 397
000 hours equal to over 90 years operation. Test is done at
85C in temperature while we use about 20 C less in most
installations so we have more margins in promises that others.10 years warranty is OK.

* Meanwell led driver is possible nr 1 in quality and reliability. MIL Spec is the most demanding procedure and

we have over 300 000 hours MTBF / Mean time between failure. We have different models in different sizes and all

are IP 65 or better and fully potted and sealed against water.

* Aluminum casing is a solid piece of casted aluminum designed to remove heat from led emitter and power
supply in best ways. It is well analysed in aluminum thickness to keep all inside as cold as possible. General rule
say 7 C lower temperature double life time of components. We have an own special solution called cold finger that
distribute and cool better. The casting is the only China made product in this lamp.

* Anti corrosion design is a key as after 10 years and up often corrosion make problems and finally stop

lamp. Stainless screws and rubber gaskets keep moisture out. We have no screw connection inside unit as this is a

weak point and only solder connections with sealed shrink hose at outside. This keeps corrosion out.

Solar panel based on thin film technology

Power 7TW

Output voltage 28 volt DC

Current 3.90A

Dimensions 1200x600x6.8 mm
Technology Cd-Te panel for best efficiency

when hot and also when it is hazy
and partial foggy / haze.

Glass 2 laminated hardened glass
windows with coatings hidden
inside

Weight 12 kg net

Mount Frameless with clamps
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Battery unit Titanium Oxide technology storage.

Battery size
Energy content

25 AH by 5 cells in series
300WH

Cell voltage 2.3-2.6 volt/ cell voltage

Voltage Nominal 12 VDC +- 2 volt

Charge / discharge Can be less 1 hour if there is power enough
Weight 8 Kg for complete battery unit

Peak current
Dimensions / Cell
Weight per cell
Ambient temperature
Life expectancy

Self discharge

Battery

600 Ampere discharge

235x135x29 mm x 5 pcs

1590 Gram / cell and complete battery 8 Kg
-30 C to 55C

Between 10 000 and 20 000 cycles 80%
discharge depth ( 20% in storage )

3% month

Extremely rugged design far better than Lithium

o«
A @
e

PO and Li-Fe-Ph cells. Fully transportable by air with no
problems LTO

Not a new design and is use for many years in

extra demanding applications. It is unique that it can be
charged and discharged in 10 minutes only and its very
robust chemical design. No fire is possible in LTO cells
even if penetrated by a nail.

Comparison to other battery storage solutions.

Lead battery is solid and good but a solution for solar lamps. Temperature kills and
even best Lead battery are stressed hard if mounted in a lamp housing. All over
25C in charging temperature is not very good for life time. Weight is also a matter
as lead is very heavy. It is cheapest. Car battery is simplest designa and would not
operate in a street lamp for more than 1-2 months in a hot area

Li-Po polymer battery are small and good in many ways. Transport issues makes
them almost impossible to send by air and even boats make troubles
now and then. Life time is normally not very long. These used in most
solar street lamps are designed for 1500-2000 cycles and we know that
lamps we have made earlier by these battery design are 80% broken in
5 years and needs a new costly battery replacement.

Li-Fe-Po battery is better but still a transport problem battery problem.
Life time is better and maybe 5-10 years can be OK for best brands.
Here we keep in mind the rest of lamp is far better I'm life time so one
lamp needs 2-3 battery exchanges during its life cycle.

LTO Titanium oxide battery is in the lamp application by far the best
solution. 10000-20000 Charge cycles of 80% and still you have 80%
capacity or more after over 20 years operation. Here we equal solar
panel and led lamp so we have a correct design. No problems and no
maintenance helps a lot if thousands of lamps are in operation. LTO
energy storage is heavier than the normal Lithium solutions and it is
more costly but with no problems for many years it get a lower LCC

( Life Cycle Cost).
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