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Dispelling the “Inefficient Neon” Myth
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By Bernard Diffin, Ph. D. Head of Product Development, The EGL Company, Inc.
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When considering illuminated signage, probably the most important factor to be taken into
account is sign brightness. From the point of view of attracting attention to your business or
promoting your corporate identity, generally speaking, brighter is better. For many years neon
in its multitude of colors has been the medium of choice for performing this task - either in the
exposed form or as a means of illuminating channel letters. This type of gas discharge lighting
has always been considered very energy efficient, but this attribute has recently come into
guestion, due mainly to the introduction of LED based products. Schemes such as the LEED
system (Leadership in Energy and Environmental Design) and legislation (such as California's
Title 24) have also focused attention on the efficiency of light sources. So, just how efficient is
neon and how does it compare to other sources? As we shall see, in most instances, neon
based illumination systems still provide superior performance in terms of "light out for dollar
in" - particularly when we take into account relatively recent advances in the areas of

phosphor and transformer technologies.
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Light Source Efficiency %?’ﬁﬁi‘f’?
Lumens/watt (Im/W) is often used as a measure of the efficiency (or to be technically correct,
efficacy) of a source in converting electrical energy to light. The lumen output of a source is a
measure of the total amount of light emitted. It is sometimes provided by a light source
manufacturer but is very difficult to confirm without employing the services of a testing
laboratory. Watts are a measure of power consumed, and there are two types of power - real
power, which is measured with a wattmeter, and apparent power, which is obtained by
multiplying input voltage by input current (also called VA). Real power is what you pay the
electricity company for, and it's important to verify that real power is being referred to when
discussing Im/W figures. Lumens per watt is a fairly good comparative unit, as long as light
sources of similar color are being compared. To put things in perspective, for white light
sources, an incandescent bulb has an efficacy of 17-20 Im/W, while at 100 Im/W, a modern
T5 fluorescent lamp is one of the most efficient common sources. The best white LEDs used
for sighage have efficacies of 10-20 Im/W. How do neon sources compare?
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High efficiency phosphors and transformers EZXEES YEM 5-25 [k 25

There is an enormous range of colors available to the neon sign manufacturer today, made
possible by the blending of different luminescent phosphor types, but this was not always the
case. Up until the late 1940's very few, relatively inefficient, phosphors were available. The
subsequent introduction of the calcium halophosphate family of phosphors together with
improvements in the standard blue and green emitters enabled the neon sign industry to offer
a full spectrum of color together with a large range of whites of different color temperature.
These phosphors and their blends are still in use today - albeit with some subsequent
improvement in efficiency. A typical halophosphate white, for example 6500K Snow White,
running on a correctly loaded standard ferromagnetic 30mA transformer has an output of 150
lumens per foot of tube for 15mm diameter glass resulting in an efficacy of 35-45 Im/W.
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