Technical information

Anticipation of power problems

Battery chargers

DEMCO 12 and 24 Volt light fittings with fluorescent - and compact lamps are to be powered by DC current.

The DC current is to be drawn from either a battery or a battery charger that has a good DC output without peak voltages.

Problems often occur when the electric power is drawn directly from a battery charger and the battery is disconnected. In this
case peak voltages can damage the electronics. Therefore a battery charger should always be connected to the battery, and
never direct to the light fittings. The battery functions as a capacitor and levels off the peak voltages of the battery charger.

Wiring to light fittings

Light fittings with fluorescent lamps and compact lamps are to be connected directly to the battery. No other “consumers”
should be allowed on the wiring to the battery, in order to avoid induction currents. Induction currents are hazardous to the
electronics of the light fittings. Therefore the electric circuits of lighting and other “consumers” always are to be separated.

Low voltages
DEMCO inverters operate even below their nominal voltage. When the voltage is too low, the inverters will try to supply the
necessary current for the fluorescent lamps: the electronic components get too hot and their life time is shortened substantially.

For example these problems occur when:

= the battery of mobile vehicle shops will not be charged in a proper way when the engine doesn’t run enough. When the
lighting is operated continuously, the battery will have a too low voltage to supply the light fittings in a proper way;

= installations have too thin wiring and will face voltage loss (see below).

Calculation of voltage loss in copper wiring

Too thin copper wiring will cause a voltage loss.

When the voltage loss is too high, the light fittings operate at a voltage that is too low.
This causes:

= difficult starting in cold circumstances;

= reduction of the life time of inverters;

= reduction of the life time of fluorescent lamps.

The maximum voltage loss should not exceed 5%.
With the following formula the voltage loss in a copper cable can be calculated:

2 x distance between battery and light fittings (m) x factor 0.0175

X amperes (total current of the light fittings) = voltage loss
cable diameter in mm?

In a 12 Volt installation the voltage loss should not exceed 5% x 12 Volt = 0.6 Volt and in a 24 Volt installation the voltage loss
should not exceed 5% x 24 Volt = 1.2 Volt.

Example: a truck fitted with 10 light fittings of 1.5 ampere each, distance to the battery is 15 meter, cable diameter is 2.5 mm?
has a voltage loss of:

2x15x0.0175
x (10 x 1.5) = 3.15 Volt.
2.5

The outcome of the formula shows that either in a 12 Volt or 24 Volt installation this voltage loss exceeds the 5% mark.
This can be solved by mounting thicker or more copper cables in our example.
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Light output lamps
The Lumen per watt ratio of a common light bulb is approximately 10 Lumen per Watt. The largest part of the energy
consumption is converted into heat! Only 5% is converted into light!

Fluorescent tubes and compact lamps generate less heat. The Lumen per Watt ratio of a PLS11 Watt compact lamp
at room temperature is 80 Lumen per Watt.

With power LED’s the light output is even higher; up to 40% of the energy consumption is converted into light. The DEMCO
power LED’s have a Lumen per Watt ratio of 90 to 100 Lumen per Watt. This means that this type of LED’s is even more
efficient than PLS or PLL compact lamps.

lllumination at low temperatures

At low ambient temperatures a light fitting equipped with a PLS 11 Watt fluorescent compact lamp has -in combination with the
DEMCO inverters- a 2 to 3 times higher light output than a light fitting equipped with the often used 8 or 13 Watt fluorescent
tube!

Research from Philips and in our own laboratory shows that the light output of a fluorescent compact lamp at low temperatures
can be increased by the application of a cap on the outer end of a compact lamp, the so called heat cap. Dutch Electro applies
this heat cap in all light fittings equipped with fluorescent compact lamps (PLS and PLL).

Besides the standard compact lamps, Philips has developed a special fluorescent compact lamp that is very suitable for
illumination at low temperatures: the PLL 24 Watt Polar and PLL 36 Watt Polar. These fluorescent compact lamps have an
even higher light output at low temperatures than the standard fluorescent compact lamps. The standard compact lamps as well
as the Polar compact lamps are suitable for low temperature applications.

Besides the Philips PLS and PLL compact lamps, the DEMCO LED modules and fittings are suitable for low temperature
applications.

Please inquire for more specific information on illumination at low temperatures.

Cable gland for cable entry
The application of a cable gland for cable entry makes a fitting air tight. In case of large temperature fluctuations, there will occur
a pressure difference and the possibility of water leakage! Therefore we don't advise the application of a cable gland.

If the fitting is mounted water tight -for example by sealing the fitting to the surface of the vehicle- the application of a cable gland
is not necessary.

LED lighting

Light colours

Dutch Electro supplies LED lighting in various light colours, including three variants of white light: ‘warm white’ (3000K), ‘natural
white’ (4000K) and ‘cool white’ (6000K). The colour ‘warm white’ corresponds to the light of halogen or incandescent lighting.
‘Natural white’ is comparable to the standard fluorescence colour 840, supplied with the DEMCO fluorescent or compact lamp
fittings. ‘Cool white’ is a relatively cold (blue) light colour, similar to xenon light. As well as LED’s with white light, we also supply
red, green or blue LED’s.
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Colour rendering

In addition to the light colour, the colour rendering (CRI or Ra value) of LED’s is another important characteristic to consider.
The colour rendering of light sources is a measure of the quality with which colours are rendered. An incandescent light bulb
has perfect colour rendering of nearly 100%, while a colour 33 fluorescent tube has a relatively poor colour rendering of 60%.
DEMCO LED’s have a colour rendering comparable to the fluorescent or compact lamps in the Philips 800 series (Ra value
80% minimum).

Lifetime

The lifetime of LED lighting is very high and is a minimum of 50,000 hours. This lifetime is 5 to 10 times more than that of
fluorescent or compact lamps. The lifetime of LED’s is usually specified for a Lumen Maintenance value of 70% (L70 value).
This value relates to the number of hours that the LED can operate until it loses 30% of its original light output. The lifetime

of a minimum of 50,000 hours for DEMCO LED light fittings can only be guaranteed if the LED’s are mounted in an aluminium
DEMCO housing. In these housings, the heat of the LED’s can be conducted away via the aluminium, ensuring optimum
thermal management.

LED light fittings for vehicle bodywork and ships

Because LED'’s are resistant to jolts and vibrations, they are ideal for use in vehicle bodywork and ships. LED light fittings are
smaller than fluorescent or compact lamp fittings, which means that load space and headroom can be gained. In addition, no
glass is used in LED’s, so they are less likely to break than fluorescent or compact lamps. Another important advantage of
DEMCO LED light fittings is that the same fitting can be used for both 12 and 24 Volt DC and separate versions are no longer
required, as they are for fluorescent or compact lamp fittings (Bi-voltage).

LED light fittings on 230 Volt AC

DEMCO LED light fittings are suitable for 12 or 24 Volt DC as standard. However, with a special LED driver they can also be
used with 230 Volt AC power supply. For the LED spotlights, a dimmable LED driver is also available, allowing a continuous
variable operation from 0 - 100%.
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