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Quite often I'm told by DOT people that "...solar-powered traffic systems are a great
idea for the Sunbelt states but they won't work in my area because of the cloudy
weather." Cloudy weather should not preclude the use of solar electric in your next
project.
Only by careful analysis of solar radiation data for a project's site; tabulation of the
loads; and a thorough grasp of the operational requirements (duty cycle) can the user
determine if a solar electric system is a practical alternative to a utility or hardwire
system.
A properly-designed solar flasher system can function in a cloudy environment and
supply enough power to run the equipment for its duty cycle. To substantiate this claim,
you only need to analyze the power production characteristics of a solar module. For
example, Figure 1 depicts what is known as a current-voltage (IV) curve which details
the electrical performance of a solar module. The curve represents full sunlight on the
modules which by standard testing methods is 1000W/sq- m.
The IV curve in Figure 1 illustrates the electrical characteristics of an AstroPower
AP-120 solar module. If the output of a solar module is shorted, the maximum current
output is realized at Point A-known as the short circuit current-and in this case, equal to
7.7 amps. If the output is left open, the maximum voltage is produced-shown as Point Bor about 21VDC for this module. The point where the curve bends is known as the knee
of the curve-Point C-and considered to be the maximum power point. The power at the
maximum power point is the value used to define the module's output wattage.
If you know the basic electrical performance of the solar module in full sunlight, you
can calculate its productivity in cloudy weather. While it's true there is no direct sun on a
cloudy day, sunlight penetrates the clouds in the form of diffused light. The cloud density
dictates the percentage of sunlight which reaches the solar module. On a lightly overcast
day, there may only be a loss of 10 percent. On a heavily overcast day, there may be only
50 percent of the equivalent solar radiation reaching the module. Nevertheless, there is
some sunlight coming through which will produce electricity.
To substantiate this statement, please examine the electrical performance curves for
the AP-120 module in Figure 2. Curve 1 is identical to the curve in Figure 1 when
exposed to full sunlight. Curves 2 through 4 represent solar module output under
conditions of reduced sunlight, such as those found in overcast conditions. Curve 2
displays the module output at 800W/sq- m, which is equal to a 20 percent reduction in
sunlight. Curves 3 and 4 depict even lower levels of light. The main point to note-even at
the reduced levels of irradiation-the solar modules still produce enough electricity to
recharge the batteries but at a reduced rate.
Typical System Design

Armed with the knowledge that solar modules will provide an electrical output in
cloudy weather, a school- zone flasher system is used to demonstrate how the solar
module and battery requirement change from location to location yet at the same time,
will properly power the same basic system. The flasher has the following parameters:
Load: Dual 8- inch, amber DC LED lamps (Precision Solar part number 1384) Control
circuit consisting of a programmable time switch and an integrated charge/flasher control.
Duty Cycle: Lamps - 50 percent flash rate, bouncing ball configuration, 6.5 hours
per day, school days Controls-continuous
Three data points (or locations) have been selected to show how a system's size will
change with the climate.
Please note that latitude does have an impact on the amount of sunlight received at a
location. The farther north from the equator, the shorter the days. Hence, less total hours
of sunlight per day in the winter months.
To ensure a fair illustration of the systems, all of the sites are at approximately the
same latitude. This rules out any variances in the hours of sunlight impacting the size of
the solar arrays. A solar sizing report for each location using its solar radiation data1 and
the electrical draw of each load was drawn to illustrate the power necessary to run the
defined system.
An acceptable minimum array/load ratio for a school- zone system is 1.05.2 In each of
the designs, all solar modules were placed at a 45 degree angle due south. Please note: the
column headed "Global KWh/sq- m" represents the equivalent number of full sun hours
on a flat surface at the site and the "@Tilt" column shows the equivalent full sun hours on
a surface at the module tilt angle which is 45 degrees in this case.
Results for three data points
The first data point-Boulder, CO-a relatively sunny location. In Figure 3, the sizing
shows that a solar flasher system with the given parameters would require a 55-watt solar
module and a single battery to ensure proper operation. A Shell (formerly Siemens) SM55 solar module was used.
The second location-St. Louis, MO-has a much different climate as can be seen in the
equivalent number of sun hours for each month in Figure 4. The same system
configuration in this location requires a 75-watt module and a single battery to power the
system. A Shell SP-75 solar module was used.
The third site-Pittsburgh, PA- is a much cloudier climate due to influences on its
weather from the Great Lakes. The sizing for this location, Figure 5, requires a 120-watt
solar module and two batteries for the system to produce enough power. An AstroPower
AP-120 solar module was used in the design.

