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Calculating the Size of a PV Array 

Grades 7-8 

 
INTRODUCTION 

The first part of this lesson plan introduces the concept of measuring power generation through 

solar panels with respect to its size. Students will be able to work with a small solar panel and 

measure how much it can output on a typical day. Then, they will measure its size to get an 

estimate of the output of the panel (Watt per square meter). 

 

The second part of this lesson plan will have the students make a general estimate of how much 

power a typically house consumes in a year. We will do an energy audit of an average 

residential house by adding up the number of appliances in the house and how much energy 

they use. 

 

To tie both parts together, students will be asked to calculate the size of a solar panel system 

needed to power an average residential home. The purpose of the experiment is to raise 

awareness of the efficiency of solar panels as well as how much energy a house consumes in a 

year. 

 

 

BACKGROUND/THEORY 

Electrical circuits and devices, such as batteries, solar cells and solar modules, have a positive 

and a negative node or terminal. If a greater output—power, voltage or current—is desired than 

a single circuit or device can produce, multiple circuits or devices can be combined to form one 

circuit. When combining (or connecting) multiple circuits/devices, both the positive and negative 

terminals must be connected in order for the electric current to flow. The manner in which the 

circuits are connected depends on the desired increase in output. If greater voltage is desired, 

the circuits will be connected in series. If greater current is desired, the circuits will be connected 

in parallel. In a series connection, the positive terminal of one circuit/device is connected to the 

negative terminal of another circuit/device. The series components or cells are connected one 

after another with only one path for electrons to take, like a closed racetrack. The disadvantage 

of a series circuit is that if there is a break in any part of the circuit, the entire circuit is opened 

and no current can flow. In the activity, students will discover that they can increase the total 

voltage by adding more cells to the series circuit. In a parallel connection, the positive terminal 

of one circuit/device is connected to the positive terminal of another circuit/device, and similarly 

the negative terminals are connected together. The parts or cells are connected on separate 

branches, like a ladder with interconnecting rungs. There are several paths for the electrons to 

flow in a parallel circuit. If there is a break in one branch of a parallel circuit, electrons can still 

move through the other branches. The current will still flow.  
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SUMMARY OF EXPERIMENT 

Throughout this experiment, students will calculate the power produced by one solar panel and 

then from this estimate the number of solar panels needed to power ordinary household 

appliances. After collecting this information, students will then sum the energy produced by all of 

these appliances and compare this value to the average American household power 

consumption. Power, wattage, and current: watts (power) = volts(electric potential difference) × 

amps (current). Students should also review the concept of series and parallel circuits in order 

to truly understand voltage, current, and power in each of these systems.  

 

 

PREPARATIONS 

<solar panel> 

<multimeter> 

<ruler> 

<light source> 

<calculator> 

 

 

PROCEDURES 

1. Determine the power created by the solar panel by measuring the voltage and the current 

provided, using a multimeter.  Using P=IV, find power in Watts. Measure the base and height of 

the solar panel, in meters.  Divide the power produced by the number of square meters (W/m2). 

Voltage (V) Current (A) Power (W) 

1.0 .401 .401 

 

 

Base (m) Height (m) Area (m2) 

.04 .08 .0032 

 

 

power production per unit area =   ____125.3___   W/m2 
 

2. Determine the total power used in their homes by adding together the power used to supply 

regular household appliances. The first column has the household appliances, the second 

column asks if these appliances are used in their homes, and the third column will have the 

power used by each appliance. Find an estimate of the power used at home by finding the sum 

of the power of the household appliances. 

Household Appliances Fraction of day used Power Average Power 

Example: Air Conditioning 25% 2000 W 500  
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(central) 

Computer (desktop) 50% 150 W 75 

Lights (100 W incandescent) 80% 100 W 80 

Microwave 10% 1100 W 110 

 

Refrigerator (20 cubic feet) 

100% 540 W 540 

TV (25” color) 15 150 W 22.4 

Water Heater 100% 400 W 400 

Average Power Used in Your 

Home 

  1372.5 

 

 

 

3. To determine total PV area required, divide the average household power consumption by 

the power supplied. 

Power Supplied (W/m2) Average Household Power Consumption Total PV Area Required 

125.3 1372.5 W 10.95 m^2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Created by Global TIES K-12 Environmental Education Team 2011 

Should you have questions about this activity or suggestions for improvement, 

please contact Professor Jan Kleissl at jkleissl@ucsd.edu. 

 


