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Comparisons Between High Powered LEDs and Halogens

How to compare halogen lamps with Power LEDs?

Measurement parameters in reference to light output, are not relative to the wattage. The power indicated in W is
wrongly identified as a reference of the quantity of light emitted. Actually the quantity of light emitted is given by the
parameter LUMEN (Im) and the concentration of light on a certain surface is given by the parameter LUX (Ix). The
electric power WATT (W) indicates the consumed or absorbed energy and not the emitted light: - The luminous
efficiency indicated in Lumen x W is given by the relation between the absorbed power and the emitted light. This
value indicates the quantity of emitted light per consumption unit.

- Example: the luminous efficiency of a halogen lamp is 13 Lumen per absorbed W. So a halogen lamp of 10W
produces a luminous flux of 13 x 10 = 130 Lumen. The 1W High Brightness LEDs that are presently in production
have a luminous efficiency of 50 Lumen per absorbed W. This means that a LED module like QLAMP 10 with 3
LEDs gives a luminous flux from 50 x 3 = 150 Lumen to 90 x 3 =270 Lumen.  (Drawing 1)

Halogen lamp QLAMP 10 3 x 50Im = 150Im
10W =130 Lm (13 Lm x 10W) 3.6W 150 Im
1)
Halogen lamp QLAMP 20 3 x 80Im = 240Im
20W = 260 Lm (13 Lm x 20W) 3.6W 240 Im

The luminous flux (Im) indicates the emitted light and not the perceived light that is given in Lux.
In Drawing 2 Lux values (light perceived by the human eye) are given.

QLAMP 10 M = 10W 20° Halogen QLAMP 20 W = 20W 38° Halogen = U111Power 21W = 35W 38° Halogen

(2)

The examples indicated show with only about a third of the energy, the obtained luminous fluxes are much higher.
(The comparisons have been made with lamps and modules which are actually in production and not with a lab.)

Samples

- Atest consists in a comparison between two lighting sources using a screen with opal or frosted glass.

- A common halogen lamp for furniture makes use of an internal metal reflector while the equivalent DUO makes
use of two LEDs of 1W without optics. (Drawing 3)

DUO 11 120° = 10W halogen 120° @

This test shows that 4W of LED light are needed to generate a flux that is equivalent to a 10W halogen lamp even if
the LED is in unfavorable conditions because without optic while the halogen lamp has a reflecting parabola inside.
In the previous test were 3W of LED light enough to generate a luminous flux equivalent to 10W. It seems evident
that in a system where all the components are expressly in optimum conditions, the efficiency of the used LEDs is
about three times higher than in the halogen systems.

Appendix: How to calculate the quantity of LEDs to use in replacement of halogen lighting - Beginning details: The
power of the installed lamps (for instance 60W). Luminous flux: 15 Lumen * 60W = 900 Lumen - When luminous
efficiency of the LEDs is 50 Lumen / W: Desired luminous flux (see above) 900/50 = 18W - With an installation of a 5

certain number of LED modules for a total of 18W, the luminous flux is comparable to an existing system of 60W.
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Power LED Life Duration

One of the advantages of Power Leds is their life
duration. They are semiconductors and therefore have an
almost endless life duration. Actually for the fabrication of these
components some chemical materials that with time loose their
efficiency are being used. As illustrated in the drawing, around
the silicon chip is placed a smooth silicon gelatin which allows
the passage of light and protects the chip from breakage
caused by the different thermal expansions of the optic and by
the heat-sink slug. With time, this gelatin tends to get opaque
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thus reducing the luminous
efficiency. As the hours go by, the
plastic optic tends to get yellow,
thus changing the shade of light.
The internal reflector oxidizes and
reflects less. All these processes
develop over very long time
periods, estimable in 100,000
working hours at the advised
ambient temperature. Heat has the
property of accelerating these
processes and in combination with
the thermal cycles of on/off
switchings, they lead to a practical
life duration of about half of the
beginning value.

The life duration of a LED is based
upon the process of the reduction
of the luminous flux. This reduction
indicates that a LED should be
replaced when its luminous flux is
equal to only 50% of its initial
value. Having a logarithmic
perception, this reduction of the
luminous flux is less visible when
measured with the eyes than when
measured with an instrument.

The life duration of a LED module
is thus of about 50,000 hours at
the maximum allowed working
temperature. This value is
indicated in every catalogue page
with ta.......

When working in more favorable
circumstances than the maximum
allowed, the life duration will be
higher.

When working above the maximum
allowed limits, the luminous flux will
decline rapidly.
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Optical Calculations

All the stated measurements in lux have been calculated according to the following parameters: the efficiency
values of the optic calculated and declared by the optic constructor multiplied by the declared flux of the LED producer.
These values are theoretical; there could be some small variations in the practical values. All the measurements are
valid for LEDs fitted with a Lambertian optic.

Tests have been carried out with LEDs from the selection 6000K. In case LEDs from a Warm White selection
are used (i.e. 3000K), the luminous values expressed in lux have to be considered at 20 - 25% lower because of the
different luminous efficiency of these selections. The relating instrument is the luxometer type Pocket Lux 2 brand
LMT. Exactness 0.5%. The given values have to be considered approximate. The values of the production may be
slightly different from the ones declared because of the different LEDs supplied by Lumileds or in relation to the current
value and the ambient temperature. The optics defined as "precision" produce an enlightened surface characterized
by well-defined margins and an optime contrast between the enlightened and dark areas. The optics defined as
"diffused" produce an enlightened surface characterized by faded margins and the passage from the enlightened to the
dark area is gradual. By RGB and Ambient systems only diffused optics are to be used.
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All luminous values present in this catalogue are given
in lux at 1m distance. The 3.3ft distance coincides
with the luminous value expressed in candles (cd),
therefore the two values can be read as well in lux as
in candles. For the calculations of lux values at
different distances apply the following formula:

Lux @ 3.3ft/ d2 where d is the distance at which
the luminosity shall be calculated and lux@3.3ft is
the luminosity value given in catalog.

Example: an U111P module has a declared luminosity
8.4ft value of 1,000 lux at 1m distance. The luminous
values of the same module at 6.4ft and 9.6ft are:

At 9.6ft distance: 1,000 / (3*3) = 111 lux
9.3ft At 6.4ft distance: 1,000 / (2*2) = 250 lux

250 Lux
3.3ft

For the calculation of the diameter of the luminous

beam reflected at different distances from 3.3ft

(indicated in catalog), it's necessary to multiply the
diameter indicated in catalog (referred to 3.3ft

distance) for the new distance value needed.

Example: beam diameter at 3.3ft = 1.6ft / Beam
diameter at 6.4ft : 3.3ft (3.3 x 6.4) / Beam diameter at
9.8ft = 4.9ft (3.3 x9.8) 7
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“FLOOR” Power LED Mini Spot

High Brightness LED spot - 1W - 350mA

-Light power 39 - 50 lumen

‘Pressure assembly into a @ .4” hole

‘Supplied with 16ft cable FEP or 3ft FROR

‘White LED color standard. Other LED colors available on request.
‘Walkover rated (max 200Ibs)
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i Lumen \% I
Model Equivalent Lux @ 1m diffused Part Number
Power Type (typ.) (typ.)
FLOOR 3 40 18 3.6V 350mA QT—FLOOROOOX
please specify LED color
White - B
Warm White - W O
Red - R @
Green - V @
Amber - A ©
Blue - C @

16.4ft FEP Indoor
application under floor

CB 070F5

CB 072

3.3ft FROR Outdoor
application under water
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