Outdoor Calculations and Examples

Point calculations using candlepower data

This method is especially useful in the determination of variation of illuminance levels and the uniformity
of illumination provided by a lighting design. It is most frequently used in heavy industrial and design
where inter-reflections are not a consideration, such as in track lighting and floodlighting.

The point-by-point method accurately computes the illuminance level at any given point in an installation
by summing up the illumination contributions to that point from every luminaire individually. It does not

account for contributions from other sources such as
reflection from walls, ceiling, etc. For accuracy, the calculation A Luminaire
distance from source to point of calculation should be at least
five times the maximum luminaire dimension. Using the
photometric distribution for the unit, we may calculate values
for specific points, as follows for horizontal surfaces.

candlepower x cos ©

fc= =
Example:
A single 400W HPS Prismpack luminaire is mounted 26’
above a work plane. We wish to find the initial horizontal a=1%
illuminance at a point 15" to one side of the luminaire. Elevation
See figure 2.
Luminaire Calculation Point
Plan
Solution: Figure 2
Since  fee candlepower x cos ©
s ——————

we need to determine the angle 3 and look up the cp at this angle. We also must determine the distance D.

Since D?= a’+h?
D*= (15) + (26)
D = 30 feet
Tangent f = %
5

= arc tangent 12
P =arc tang %

B =30°

Now we can determine the candlepower of this luminaire
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When many point calculations must be done by hand, a 2
variation of the basic formula is somewhat more useful.

Candlepower x (cos ©)°
hz

fc=

This version of the formula lets us deal with only the net L o
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Point calculations using the
isofootcandle chart

The isofootcandle chart can also be used to find
the illuminance at a specific point. It is found by
defining the horizontal distance from the fixture
to that point in terms of a ratio of distance to
mounting height, then looking up that ratio on
the chart. If the actual mounting height of the
fixture is different than the isofootcandle chart's
assumed mounting height, a correction factor
must be applied using the following formula:

2
correction factor = _Chart MH*_
actual MH?

Example:

Using the same layout and fixtures as were used
in the example on page 13, determine the
illuminance level, between the two units, on the
far side of the road using Chart 1.

Solution:

From either fixture, point A is 60 feet to the
street side (2.0 M.H.) and 140 feet down the
street (4.7 M.H.). Looking at the isofootcandle
curve, we find that the illuminance value at that
point is .30 fc. This is the contribution from one
luminaire and should be summed with other
contributions for total footcandles. Since the
isofootcandle chart mounting height is the
same as our mounting height, no further
correction is necessary.

Computer programs

Point-by-point calculations can be time
consuming. Our lighting software, Visual, can
perform such calculations for many analysis
points and luminaires in a fraction of the time
necessary to do the same calculations by hand.
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