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Introduction:

The following report is a short preliminary survey study presenting an overview of the
effects and implications of increased use of Compact Fluorescent Lamps (CFLs), soon to
be mandated by the Energy Independence and Security Act of 2007. This study was
partially funded by a seed money grant from the Illuminating Engineering Society.

The main purpose of the study is to determine if more research is required before the ban
on ordinary incandescent lamps takes effect. If it is determined that it would be in the
best interest of the country to conduct further studies, then the ban and the restrictions
placed on the incandescent lamp should be withdrawn and held in abeyance, until a solid
basis can be determined as to what the best course of action be taken to meet the spirit of
the act. All funding by the several government entities promoting the use of CFLs should
also cease until there is careful evaluation of relevant CFLs characteristics and
comparison with incandescent lamps.

We assembled an experienced interdisciplinary team, fully capable of delivering
proposed investigation and research.
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MAIN CONCERNS RE: CFL USE

Setting

The Energy Independence and Security Act of 2007 (and its counterparts around the
World) will institute efficiency standards for general service incandescent lamps that will
effectively fully phase them out of manufacture and availability by 2012 — 2014. The
compact fluorescent lamp (CFL) is looked upon as a logical replacement.

Crisis

CFLs are not the superior replacement for incandescent lamps, neither in conservation or
aesthetics. Nor is the CFL an equivalent light source technology. As an indicator of lamp
efficiency, lumens-per-watt has been extensively used as a comparative metric to
promote the energy advantages of light sources. However, this is flawed because no
meaningful conclusions can come from measuring and quantifying an individual type of
light source on its own. Lumens-per-watt does not capture any qualitative characteristics,
nor does it express the actual performance level of any light source used in practical
applications. Most importantly, it does not represent the actual illuminating and spectral
properties of a given light source. Lumens-per-watt is simply an idealized quantifier
obtained in laboratory measurement, which is often used isolated from other light source
characteristics and out of context with the lighting applications under which people live
and work. What is really needed is an incandescent lamp with today’s lumen output but
with longer life.

Realities

Generally, there are no bad light sources, only bad applications. There are some very
laudable characteristics of the CFL, yet the selection of any light source remains
inseparable from the luminaire that houses it, along with the space in which both are
installed and lighting requirements that need to be satisfied. In the pursuit of more useful
lumens-per-watt metric, one must match the luminaire to the space being illuminated.
The lamp, the fixture and the room: all three must work in concert and for the true
benefits of end-users. If the CFL should be used for lighting a particular space, or an
object within that space, the fixture must be designed to work with that lamp, and that
fixture with the room. It is a symbiotic relationship. A CFL cannot be simply installed in
an incandescent fixture and then expected to produce a visual appearance that is more
than washed out, foggy and dingy. The whole fixture must be replaced -- light source and
luminaire -- and this is never an inexpensive proposition.



Conclusion

“It is wrong to assume that banning the incandescent lamp is an energy- and ecologically-
conscious action. We have not solved all our lighting problems by finding a highly
efficient source. There is presently no lighting technology that can replace certain types
and uses of incandescent lamps.” [ref, IALD]

This study challenges current political consensus and decision to phase out incandescent
lamps and switch to CFLs on the assumption that significant energy savings will be
achieved without seriously compromising any of the relevant functional and illuminating
requirements in target applications. Moreover, and more importantly, the study points out
that there is a need to carefully investigate and elucidate some of the important safety
concerns that may arise from a prolonged exposure and widespread use of CFLs, of
which levels of electromagnetic fields measured around these appliances are illustrated in
more detail. (N.B. an initial measurement of approximately 50 DB from a 13W CFL)

Methodology

The simple analysis presented below highlights the fact that the intended ban of
incandescent lamps places perhaps too many restrictions on the functional habitability of
most spaces we encounter every day. This is demonstrated, in part, by showing how well
the lumens from these light sources (incandescent and CFL) match the lighting task at
hand. The presented analysis uses coefficient of utilization (CU), expressed as a function
of room cavity ratio (RCR), as CU is probably the most widely published data, available
for practically all commercial lighting fixtures. Generally, CU gives a rough estimation of
the lumens incident to a working plane relative to the total lumens emitted by the lamps
within the fixture. Therefore, CU can be used to evaluate the overall suitability of
different light sources and fixtures for a performance-based comparison, because it fully
captures the end result in-situ. These results clearly demonstrate that lumens-per-watt
measure, as a singular indicator which is but one factor separated from actual practice,
cannot be used for the correct analysis and assessment. There are far too many other
variables that cannot be ignored.

Results
We surveyed the published CUs of one commercial luminaire manufacturer, comparing

47 incandescent downlights to 25 CFL downlights. The CUs are calculated for common
room reflectances of 80% ceiling, 50% walls and 20% floor:



Figure 1. Comparison of CU values for incandeseedt CFL based light fixtures.

It can be observed from Fig. 1 that across all ickaned fixtures the utilization capability
of incandescent is nearly twice that of CFLs, whére minimum utilization of both

incandescent and CFLs is identical. On averageanihescent’s capability to deliver
useful lumens is greater than CFL'’s across all rogpes.

The greater disparity between the max-min CU cuméle incandescent plot proves the
versatility of these sources. By observing the apref data for each lamp type, it can be
seen that the variety of compositional lightingeett that can be achieved with CFLs is
limited. This is simply because their source si&zed much larger than the filament of the
incandescent. In essence, the lumens-per-watteradtequivalency is flawed (potential
savings of electric energy in some CFL applicatioresy be up to twice time lower if
they need to provide the same illuminance leveldshag incandescent counterparts),
which is the inherent failure of the advertised iegiency. Subsequent plots sustained
these findings (see Figure 1). In other words, géhpeeliminary and general results
require further and more detailed study.

Resolution

This report is not an extensive review of all reletvaspects of replacing incandescent-
with CFL light sources in all applications; ratheis an initial foray. Nevertheless, by
using the common tools employed in daily lightinggiice, we demonstrate the fallacy
that simply replacing CFL for incandescent lighuse will yield equal results and
conserve energy. Incandescent lamps definitely ymedfewer lumens-per-watt than
CFLs, but they still use energy for lighting morf&ogently and light objects discernibly
better in many applications.

Lumens-per-watt is simply not a reliable factordetermining either the suitability or
sustainability of a light source. Perhaps, for igh the corridor of an office building,
CFLs might be fine. However, for lighting a make-opunter in the theater, or an
intimate dining area in a restaurant, of for arhyeotvisible task/activity where good color



