


The same f[orm of equation is (ound to apply
to power input P, filament temperature T, and life

L, ie.
T -1, (Vio)["m 3)

The effect of line voltage is much less on fluores-
cent lamps than on incandescent Jamps; so in the
design of a fluorescent lighting installations, ordinary
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Fig. 2 — Typical curve of efficiency (amp. tempe.) apainst
temperulure

voltage fluctuations of a few volts may be ignored.
On the other hand, variations in ambient temperature
have a marked effect on fluorescent lamps and prac-
tically no effect on incandescent lamps, as shown in
Figure 2.

One sees immediately why the fluorescent lamp
has not yet revolutionized outdoor lighting in coid
climates. Of even greater practical importance is
the drop tn lumen output at higher temperatures.

High Frequency Operation

The clectric power industry was developed
primarily to supply electric light by means of in-
candescent famps. Thus, it is only natural that the
standardization of frequency and voltage should
have been strongly influenced by the characteristics
of incandescent lamps. I frequency is reduced much
below 50 c/s, incandescent lamps tend to flicker.
At 25 ¢/s for instance, flicker may be quite annoying.
On the other hand, the carly A.C. motors were most
satisfactory at low frequencics. A compromise was
reached at 50 or 60 c¢/s. Voltage standardization at
approximately 120 and 220V was a compromise
between the high efficiency obtained with low voltage
lamps, and the low line losses associated with high
voltage.

The advent of the fluorescent lamp changed
the whole picture. Tests show that fluorescent lamps
operate better as the frequency riscs. Figure 3 indi-
cates how the efficiency rises as frequency increases.
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As frequency increases life also increases, and
flicker and stroboscopic effects disappear; also
ballasts become smaller and less expensive. Thus
the present standard frcquency and voltage are not
ideal for fluorescent lamps. Thercfore. for best re-
sults, the frequency should be raised to several thou-
sand cfs and the line voltage should be raised to
at east 230V, Of course, no general change in the fre-
quency of a country’s supply system is feasible. But
factories that generate their own electric power could
very well employ a [requency such as 3000 c/s Gen-
erators are available up to 10,000 c/s. Even if electric
energy is bought {from power company, a motor-gen-
erator set can be employed to supply high frequency
for lighting. With a large factory or office building,
the cost of the [requency-converter might be more
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than compensated for by the lower cost of ballasts
and by the improved performance of the lamps. The
question of optimum {rcquency and voltage should
be piven careful consideration in the design of a large
lighting installation.

II — Lighting Design:
Lighting and Architecture

The design of any lighting installation involves
the consideration of many variables. What is the
purpose of installation — is it light for critical sceing,
light for selling, or light for decoration? How sevcre
is the task of seeing, and for what length of time is
it to be performed? What are the architectural and
decorative requirements, together with eonstructural
Jimitations of the area? What economic considera-
tions are involved? The answers to questions such
as these determine the amount of light that should
be provided, and the best means of providing it.
Eventually, the illuminating engineer may consider
lighting design {rom three basic aspects: quantity,
quality, and cost. Each one of these aspecls merils
very careful consideration by the designer.

Architectural considerations must be given due
respect since it is a fallacy to consider lighting in
terms ol fAxtures or proper distribation of light alone.
The relation between lighting and architecture is of
interest from several viewpoints. During the design-
ing of a building a general idea of the lighting plan
should be determined so that the necessary provisions
may be made during the construction.






As a further complication, we note that electric
lighting, air handling, heating and cooling, and
sound contiol have, in the past, been treated as
isolated individual areas for training and design
determination. Electric Lighting is even treated
independently of daylighting effects in a space.

And yet the architectural student must recognize
that the occupant of a room doesn’t measure or judge
these things in isolation. He reacts to the total en-
vironment. He finds thc environment pleasant, or
it i1s uncomfortable; he is attracted to a space or he
is repelled by it. The enjoyment of a space involves
all of the senses, and if any one of them is troubied,
the total attitude of the indtvidual is adversely affect-
ed. So each of our recent environmental developments
must be analysed in relation to the composile effect
of the overall system.

Finally, the task of instruction in lighting is
complicated by the rapid rate of technological deve-
lopment that may quickly outmode the student’s
training in specific details. For this reason, the scope
ol education must be kept generally broad. It is,
therefore, suggested that the first objective should
be to develop perspective in the student, and a posi-
tive attitude for professional judgement to reflect:

{1} An awareness ol the fact that this technology
constitutes one of the areas of discipline within

which a design program must be developed (as
distinguished from an attitude that lighting
devices can be readily superimposed onto a
finished design);

(2) An awareness of the vocabulary involved in
lighting design and the ability to use that voca-
bulary to communicate ideas and performance
standard:

(3) An awareness of the fact that the integrity of
the architectural design requires that the archi-
tect work to produce a toral/ building system
that works with a sense of unity or lunctional
purpose (as distinguished [rom the attitude
that recent technical developments such as
lighting and air conditioning permit the architect
to work in a vacuum, and then turn the pro-
blem of occupant comfort over to an engineer}),

But although specific details may tend to become
obsolete due to rapid technological advances, a
fair depth of technical knowledge is still required.
It therefore becomes necessary 1o recognize that
many architectural graduates may be called upon
1o assume direct responsibility for a broader portion
of the total building program. Possibly including
more detailed design, calculation, and specification
of electrical and mechanical systems.
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