
 

 

Welcome to the World of Solar Electric Power 
 
     Wireless solar electric power systems are now in use around the world, servicing many different remote electrical 
needs.  Thousands of residences – from full-time off-grid homes and vacation cabins to remote villages – are 
powered by a solar electric system.  You may not realize that wireless solar electric systems provide the power to 
enhance cellular phone signals from remote mountaintop sites across the globe.  Millions of gallons of water are 
moved daily by solar electric systems.  Recreational vehicles and pleasure boat owners, because of on-board solar 
electric systems, need not depend on utility hook-ups or unreliable generators for their safe passage.  And, in most 
remote locations on the globe, solar electric systems are working silently and reliably everyday to protect pipelines 
from corrosion, monitor air quality, and accomplish many important jobs for industry. 
     This Design Guide is intended to give you an overview of wireless solar electric systems.  It explains how 
systems work, what the important components are, and how to choose the proper system for your needs. 
      This publication is used in conjunction with our “Solar Electric Products Catalog” to provide you with all the 
information you need to make an informed decision.  If you intend to purchase a solar electric system, this guide will 
provide you with the information to ask the right questions and understand the operation of your proposed system.  
Included are worksheets so that you can calculate the size of your own system. 
     It is understood that when purchasing a solar electric system, you should work with an industry professional; a 
company that is knowledgeable in sales and service.  Our network of Authorized Dealers can help you make the 
right choices to solve your energy problems. 
 
How does Photovoltaic work? 
We can easily explain how the Photovoltaic effect 
produces a flow of electrons. In short, electrons are 
excited by particles of light and find the attached 
electrical circuit the easiest path to travel from one side 
of the cell to the other. Envision a piece of metal such 
as the side panel of a car. As it sits in the sun the metal 
warms. The exciting of electrons, bouncing back and 
forth creating friction and therefore heat causes this 
warming. The solar cell merely takes a percentage of 
these electrons and directs them to flow in a path. This 
flow of electrons is, by definition, electricity. 
 
Is Photovoltaic cost effective? 
Yes, PV is cost effective in the right location. By this we 
mean where the extension of utility lines are a major 
factor. We use the figure of one-third of a mile as a rule 
of thumb for cost effectiveness, yet rates vary 
substantially from site to site. This third-of-a-mile figure 
is only a rule of thumb. If you haven’t already, get a 
quote from your local power company. 
 
If you are on utility power at present – PV is not a cost 
effective move. Utility power is much cheaper than PV 
power. Why? Because we have not yet begun to pay 
for the externalities of fossil fuel and nuclear generating 
plants. When this country begins to pay for the sulfur 
emissions, which cause acid rain, global warming and 
nuclear waste disposal, to name a few, we will see 
power costs increase. With this in mind we need to ask 
and answer the question again. We believe, over the 
working life of a PV system, it can very well be a cost 
effective move. It all depends on the real price 
increases of utility power, 2, 5, 10 and more years from 
today. 
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Powering Your Heating Loads 
 
     Photovoltaic systems and the power they produce are best suited and most economical for operating 
motors, pumps, electronic equipment, lighting and the like.   
     PV’s are not recommended to run your heating loads.  Appliances such as toasters and microwaves 
are not a problem because of the low running times. Yet electric ranges, water heaters or baseboard heaters 
simply require enormous amounts of power, and cannot be run by photovoltaic in an economically effective 
manner.   
     To power these loads we recommend thermal solar systems for space and water heating. In cloudy 
weather, wood and gas, either natural or propane, run these appliances efficiently and economically. In many 
systems we recommend propane for cooking, water heating and sometimes refrigeration. 
 
The Whole Home Approach 
 
     When considering energy efficiency it is important to consider the home as a system. Most loads are 
related to each other.  For example: a well insulated house requires not only/ less heating and cooling but also 
less energy to distribute and circulate this conditioned air.  Correctly placed windows not only heat the home, 
but can also contribute a great deal of natural light, thus reducing both heating and lighting requirements.  The 
home that is designed from the ground up with energy efficiency in mind will require much less of a 
photovoltaic power system. 
     Trying to utilize photovoltaic to power the conventional American home with its conventional appliances can 
be an unnecessarily expensive project. Reflection on these costs has prompted most of our customers to look 
first to conservation to reduce their loads. This is a cost effective move even for those still on utility power.  For 
those going with PV, it can mean a much smaller and less expensive system. 
     Most of the houses that have been powered with PV do not appear noticeably different from conventional 
houses in terms of comfort and convenience. Some people do decide to adapt their life style when producing 
their own energy, and most of these changes have to do with simply being more conscious of shutting off 
loads not in use. The largest change of being your own utility is the responsibility that this entails. Almost 
without exception, however, PV homeowners cite the increased independence that this decision brings as a 
great source of satisfaction. 
 

 

Solar vs. Wind vs. Hydro Power 
 

 
 

Many solar electric homeowners build the 
home they have dreamed of beyond power 

lines where land prices are lower and electric 
bills are unheard of. 

 
     How do PV’s compare to other alternative power 
sources?   
     Wind generating plants require a good steady wind at 
regular intervals over the four seasons.  If you have a 
site where you have this resource, power production will 
not be a problem.   
     Hydroelectric generators are another option.  These 
small generators require a healthy flow of water with 
good vertical drop throughout the year.   
     Two points to look at are the site-specific nature of 
these power sources and the difference in moving parts. 
Solar electricity many times has the advantage with both 
factors, sunlight being fairly universal and PV’s having 
no moving parts to wear and eventually fail.   
     A combination of systems often works the best. Many 
times when the clouds reduce your solar output, wind or 
hydro systems are performing at full power. 














































































