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Power Output of the PV Array

Our task was to estimate the amount of power produced from the PV array per day. In order to
simulate the array, we used the VTB 2003 software to create a model. A schematic of the model used
is shown in Figure 1.

Figure 1
In order to accomplish this task, we first had to analyze the effect of temperature and insolation on
the PV array. To gather our matrix of data we chose to sample data at temperatures and insolations
based on Easton, PA over the course of the year. From the data gathered in the Insolation analysis, we
decided to create data points varying insolation from 0 to 1000 W/m^2 in steps of 50 W/m^2. We
also used temperature values of 20, 40, 50, 60, 70, and 90 ºF for all of the insolation values.
In Figure 1, the constant voltage source simulated the sun. As we ran our analysis, we varied the
insolation by changing the voltage source, and varied the ambient temperature of the photovoltaic
array by altering the property of the array model.
To create an estimation on the power output of the PV array per day, we used the daily insolation
measurements of three extremes, July 1st, September 1st, and December 1st of 1995. For each day, we
used the average temperature for the day, and compared the insolation values to the already simulated
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matrix of data. Table 1 shows the amount of time (Hours) of insolation spent during each of the 3
days.

Table 1
Using the data of the power output, temperature and insolation gathered, we calculated the total
power output for the day in KWattHours/Day.
Also shown in Table 1 is the Energy produced in (KJoules/Day). Of course these numbers ignore
what will be lost due to the efficiency of the system, and only represent an estimation of the power
output of the PV array.
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