
SOLAR FREQUENTLY ASKED QUESTIONS (v.10.09) 
SOLAR KITS 

How do the solar beads work? 
Molecules in a special dye change color  in the presence of Ultraviolet light.  They slowly change back when the  light is removed. 
 
The solar-active pigment keeps the beads from permanently discoloring and speeds up the t ime it takes for the beads to change back 
to their original white color. The UV-sensitive beads contain  a pigment that changes color  when exposed to ultr aviolet radiation from 
the sun. The energy beads are not affected by light from light bulbs that do not emit ultraviolet light. The beads will remain white 
indoors, when shielded from sunlight. 
 
ELECTRICITY 
 
What is electricity and how is it measured? 
Electricity is the movement of electrons in a current. 
 
Current is the flow rate of charges through a wire. Current is measured in amperes, and is somet imes called amperage, though 
engineers frown on this term. 
 
Voltage is a measure of power. Voltage in itself is not entirely dangerous. It is amperage that kills people. 
 
A watt is a measure of power (voltage or volts x current (current or amperes). 
 
What are Kilowatts, Megawatts and Gigawatts? 
They are measures of power.  

Watts, Kilowatts, Megawatts and  Gigawatts (terms go up in measures of 1,000)  1 kilowatt (kW)= 1,000 watts  1 megawatt (MW)= 
1,000 kW  1 gig watt (GW)= 1,000MW  
 
What is a kilowatt hour? 
A kilowatt-hour (kWh) is a unit for measuring energy. It is, as its name suggests, one  kilowatt of power used over a period of one hour. 
 
A light bulb is typically 60 watts; leave it on for an hour you have used 60 watt  hours, or .06 kWh 
 
A typical personal computer  uses approximately 70 watts. In addition, a 17" monitor uses another  80 watts. That comes to 150 watts in 
an hour, or .15 kWh. If you have the same compu ter on for only 4 minutes (say, to check your  e-mail), that would come to .01 kWh. 
 
With an LCD monitor that uses only  35 watts, an hour of usage will come to .105 kWh. 
 
What is the difference between AC and DC 
Alternating current (AC) is the kind of electrical current commonly used to power  all your household items, available from plug outlets 
in your wall. Alternating current is the most efficient transmission of energy. Its most common form is a sine wave, meaning a very 
"smooth" wave. Other forms of alternating current are triangular and square waves. The magnitude of  alternating current varies in a 
cyclical form. 
 
Direct current (DC), on the other hand is a current whose polar ity remains constant (with no variation). Direct current is most 
commonly available  in batteries. 
 
Why is AC more commonly used? 
It is much better suited to transmission over  long distances. With direct current, there is a potential loss of power relational to the 
distance it travels. 
 
SOLAR THERMAL 
 
What are solar thermal applications for the home? 
Three very cost effective solar  thermal systems are as follows: 



• A closed loop solar  thermal system to supplement heat to your hot water tank. If "closed loop" sounds l ike technical  babble, it 
only means that  a system of piping circulates a liquid (either water or anti-freeze) through a self-enclosed system. The mo st 
popular and widely recommended of these is a system using glycol or anti-freeze. This solar  thermal system will cost about 
$4,600 US (with the price decreasing all the time). 

• A solar pool heater, popular and practical, is an open loop system. It's called this because water  circulates back into the pool, 
which is (of course) an open system.  

• A solar blanket, while not technically a solar thermal system, is an economical way to retain and increase the heat o f your 
pool. We include it here because you r eally should use one, t o help save energy. 

 
Can a solar water heater replace an electric or gas water heater? 
Not completely. Conventional e lectric or gas water heating systems are still necessary as a supplement to the solar water heating 
system, largely because the sun might not shine in a particular area for several days at a time. However, because solar  water heaters 
are designed provide hot water directly to the tank of a gas or electric water heater, they reduce the need for the water heater to run on 
conventional fuels.  And this in turn reduces your  gas or electric bill. Depending on wher e you live, solar water heaters can provide up to 
80% of your home's annual water -heating needs.  
 
Can solar water heaters be used in northern states and other colder climates? 
Yes. Solar water heating technology is  effective regardless of the outs ide temperature. In colder climates, more energy is required to 
heat cold incoming ground water, so using solar energy in such conditions could dr amatically lower a consumer's utility bills. In 
addition, colder incoming ground water helps solar water heaters to operate at higher efficiencies. 
 
How many solar thermal panels would I need to heat water for my home? 
This will depend on how  many people in your household, on how much hot water you use and how much sunlight  you receive. 
However: a typical family of four might require four square meters, and you can roughly guess that a  square meter per person is a fairly 
accurate estimate.  
  
What is the payback t ime for a solar thermal water heating system? 
It’s hard to say because ther e are many variables involved, such as where you live, how much hot water you use and the cost of 
heating you water . However, in some instances, a solar thermal water heating system can pay for itself in three years or less. Typically, 
these cost under  $5,000, and can reduce your  monthly hot water heating bill between 50 - 100%. 
 
What’s the payback per iod for a solar thermal system for my hot tub or swimming pool? 
Using a solar system to heat a swimming pool is the most common use for solar energy in the United States today. Solar pool-heating 
systems increase an unheated pool's water  temperature by 10 degrees or more, and they can extend the swimming season by two to 
three months. Solar system prices range from $2,500 to more than $5,000,  depending on the  size of your pool and other conditions, 
such as shading fr om nearby trees and buildings and how c lose the pool is to the ocean. When solar systems replace a conventional 
gas or electric swimming pool heater, the initial investment can usually be recovered in about three years or less, because of 
reductions in subsequent util ity bills.  
 
Can solar power be used to heat my home and business ? 
No pre-engineered residential solar space heating systems a re readily available to  consumers today. But many solar energy 
professionals can engineer a system for you, on request. However, solar space-heating systems are considerably more expensive than 
solar water-heating systems. Depending on the size of the space that needs heat ing, a solar system could cost  anywhere from $3,000 
to more than $10,000. A solar energy professional in your  area can explain what  would be involved to purchase this type o f solar 
system. You may want to consider increasing your  insulation and using passive solar  technologies-such as large, energy-efficient, 
south-facing windows-as an alternative. 
 
CONCENTRATING SOLAR POWER (CSP) 
 
I’d like to hear some more information CSP. 
Concentrating solar power (CSP) offers a utility-scale, firm, dispatchable renewable energy option that can he lp meet our nation's 
demand for electricity. The real powerhouse in CSP plants is focused sunlight. CSP plants produce power  by first using mirrors to 
focus sunlight to heat a working fluid. Ultimately, this high-temperature fluid is used to spin a turbine or power an engine that drives a 
generator. And the final product is electricity. 
 
What are the different kinds of CSP? 



he three kinds of concentr ating solar power systems — parabolic troughs, power  towers, and dish/engines — are classified according 
to how they collect solar energy.    

• Parabolic Troughs: In parabolic trough systems, cur ved, trough-like collectors reflect and concentrate sunlight onto a receiver, 
a pipe running along the  inside of the curved surface of the trough. The concentr ated solar energy heats a heat transfer fluid 
(usually oil) flowing through the pipe; this heated fluid is then used to run a conventional s team generator for electricity 
production.  

 
If we install numerous troughs in parallel rows, we have what's known as a collector field. The field is typically aligned on a 
north-south axis, which allows  the troughs to track the sun from east to west during the day. This ensures that the sunlight is 
continuously focused on the r eceiver pipes and that electrical output is highest in the summer months when it is needed most. 
Trough systems with thermal storage capabili ties can also store thermal energy for electricity generation later in the evening. 
The largest trough systems oper ating today generate about 80 megawatts of electricity (for comparison, a 5- to 15-kilowatt 
system can provide most of the power needs of an average U.S. home), however, it may be possible to build plants as large 
as 400 megawatts which can greatly reduce the cost  of delivered energy.   Currently, all parabolic trough plants are hybrids. 
This means that  they include a fossil fuel system to supplement the solar energy at night or when it's cloudy. The fossil fuel 
part of a hybrid system runs on natural gas.    

 
• Power towers: A power tower system is made up of many large, sun-tracking mirrors (heliostats) that focus sunlight  on a 

receiver at the top of a tower. The sunlight heats up a heat transfer fluid in the receiver, which then is used to generate steam. 
The steam, in turn, is used in a turbine-generator to produce electricity.   In early power towers (such as the So lar One plant), 
steam was the heat transfer fluid. Current designs ( including Solar Two, pictured) made use of molten nitrate salt because of 
its superior heat transfer and energy storage capabilities.  Individual commercial plants can be small or large enough to 
produce anywhere from 50 to 200 megawatts of electricity.    

 
• Dish-engine systems: A solar dish-engine system is an e lectric generator that "burns" sunlight instead of gas or coal to 

produce electr icity. The major parts of the system are the solar concentrator and the power conversion unit.    The dish, or 
solar concentrator, is the primary solar component. It collects the sun's direct-beam energy and concentr ates it on a receiver 
located at the focal point of the dish. The reflective surface of the concentrator is made of glass mirrors, which reflect 
approximately 92% of the sunlight that strikes them.   The power conversion unit includes the thermal receiver and the 
engine/generator. The thermal receiver the interface between the dish  and the engine/generator absorbs the concentrated 
solar beam, conver ts it to heat, and transfers the heat to the engine/generator. A thermal receiver can be a bank of  tubes with 
a gas, usually hydr ogen or helium, which is the heat transfer medium. Thermal receivers can also be heat pipes in which an 
intermediate fluid boils and condenses to transfer heat to the engine. The engine/gener ator uses heat from the thermal 
receiver to produce electr icity. The most common type of heat engine in dish-engine systems is  the Stirling engine, which uses 
heat from an external source (like the sun) to create mechanical power that in turn drives a generator to produce electr icity.  

 
Why haven’t more CSP plants been built in the last few years? 
One reason is the relatively low cost of fossil energy in most areas of the United States. The majority of today's power  plants run on 
inexpensive coal. And the current utility environment generally favors new natural gas power plants, which have compar atively low 
initial costs (first costs). With fossil fuel plants, however, customers (ratepayers) must bear the risk of higher fuel costs in the future.    
 
In contrast, the fuel needed to run a concentrating solar power (CSP) plant is sunlight, which is free. A CSP plant uses its field of 
mirrors to deliver the thermal energy that's provided by the  fossil fuels burned in a conventional  (e.g., gas- or coal-powered) plant. So, 
investing in a CSP plant is the equivalent  of buying a lifetime supply of fuel. But the first costs associated w ith CSP plants can be high. 
To guarantee that they'll recover their first costs, most CSP plant operators would probably want to  have some long-term power 
purchase agreements lined up, to minimize the financial risk.    
 
Other factors could also p lay a role in delayed investmen t in CSP. These include  the perceived risks associated with  new technologies 
and a need for  tax equity with conventional  technologies.  Financial and regulatory incentives, advances in CSP technologies, and cost 
reductions resulting from economies of  scale are just some of the things that could help to increase investments in  CSP. 
 
Are concentrating solar power technologies viable  in today's energy markets? If so, where are the best market opportunities? 

Trough systems are commercially available and in use today. However, because of the very low cost of today's fossil  fuels, they cannot 
yet compete on a  cost-of-electricity basis with fossil-based systems,.  A favorable financing arrangement—one likely to be stimulated by 



green power markets—could enable parabolic troughs to begin to p lay a role in the marketplace, however . And as global demand for 
clean energy sources rises, trough systems will  become more financially attractive.    
 
The long-term success of all the concentrating solar power technologies—including dish/engines, which ar e still in the demonstration 
phase—depends on continued technological pr ogress. It also depends on an incr easing desire for, and commitment to, clean energy. 
With some of the best direct normal solar resources anywhere on Ear th, our nation's southwestern states are poised to reap large—
though as yet largely uncaptured—economic benefits from this important natural resource. Several states are already taking advantage 
of this opportunity. California, Nevada, Arizona, and New Mexico are all exploring policies that will nurture the developmen t of their 
solar industries.    
 
In addition to the CSP projects under way in this country, projects are being developed inter nationally. South Africa, Israel, Iran, and 
Jordan are also evaluating project opportunities. And independent power producers are beginning to design and develop p arabolic 
trough power projects in Greece and in Spain . If CSP deployment in one or more of these initial markets is successful, many additional 
project opportunities are expected in these and several other regions. 
 
PHOTOVOLTAICS 
 
Are there different types of solar cells? 
There are several types of solar cells and these are each divided into subcategor ies. The basic types of solar cells sold on the market 
are as follows: 

• Single crystal silicon solar cells have been the most widely used. They are also the most expensive form of solar cell and are 
largely responsible for  solar energy's reputation as costly.  

• Polycrystalline solar cells are cheaper than single crystal silicon solar cells but not as effective in energy conversion. 
• Thin film technology has the distinct advantage of  being easier to mass produce than crystal cell technology. It costs less, 

though its durability is questionable.  Thin film is also less efficient than crystal silicon, according to most sources. 
 
Will a solar panel work in indirect sunlight or shade? 
Yes, solar panels will produce energy even if they are not placed under direct sunlight. It is to be noted, however, that the power output 
of a solar panel is proportional to the amount of light that reaches its surface. If you are only getting about half the amount of light that 
you would be get ting under full midday sun, you should  expect your  panel to produce about hal f the amount of power. For example, a 
solar panel can generate from 50- 70% of maximum output under a bright overcast day, but only  10-20% under a dark overcast. 
 
Shade posses a pr oblem due to the wiring design of a solar module, all of the individual solar cells on a module must receive full 
sunlight for the module to work properly. If any portion of the module is shaded, the entire module power  output-even those sections 
still exposed to sunligh t-is lowered.  
 
What happens if the panels get  covered by snow?  
Solar electric panels need sunshine to  generate power. While some sun does make i t through several inches of snow, little electricity is 
generated when the panels ar e covered with anything. Most power is made during clear sunny days. 
 
Do owners need to clean the panels periodically? 
In most areas of the US, there is sufficient rain to clean the panels. However , if they installed in a dusty area (very near a busy dirt 
road, very urban area, etc.) there may be a performance gain from cleaning the panels regularly. In most cases, a hose stream is 
sufficient for cleaning.  
 
Does a PV system make hot water or heat for a home? 
Not directly. Photovoltaics converts the sun’s energy into DC electricity at a relatively low efficiency level (14-16%), so trying to operate 
a high power electric heating element from PV would be very 
inefficient and expensive. Solar thermal (or passive solar ) is the direct heating of air or water from the heat of the sun and is much more 
efficient for heating applications than photovoltaics.   
People often confuse PV panels with solar thermal panels that involve water circulating through tubes to be  heated by the sun for 
swimming pool water heating. PV panels conver t sunlight into electric current to operate appliances,  motors, pumps and other devices. 
 
How can I tell a solar thermal panel from a PV module? 



Solar electric modules are typically one to two inches (2.5 to 5 cm) thick with 32 or more three to four inch (7.5 to 10 cm) blue or black 
solar cells on the back o f the cover glass. Solar water heating panels are generally much thicker  and may have tubes connected to a 
flat black plate under the glass, or a black tank inside the collector panel. 
 
What is the life expectancy for a PV panel? 
There are no definitive studies on this question. However, most studies deal ing with solar panels use a  life expectance of  about 25 
years. Warranties vary, but range from 20 years to lifetime. Other parts of a PV system usual ly have shorter warranties (i.e. power 
inverters around 10 years). If a system uses batteries, the batteries may need to  be replaced every 5-10 years.  
 
If there are no moving parts in a solar panel, why do they “wear out”? 
Over time, all solar cells have a tendency to degrade slightly under the suns rays. Crystalline panels have a  much slower degradation 
factor than thin film and will therefore continue to produce energy for a longer period of time.  
 
How fragile are the panels? 
The panels pass hail and w ind tests. They have been tested to withstand 125 mph (200 kph) winds stand one  inch (2.5 cm) hailstones 
at 50 mph (80.5 kph). They are regularly installed in Arctic and Antarctic conditions. 
 
What maintenance does a PV syst em require? 
A system should last for years without problems. If you have an off-grid system, the batteries may need replacement every five to 10 
years. We recommend that the installer do a system check once a year, just to make sure everything is performing as it should. If it is 
convenient, you can hose of f the modules two or three times a year. 
 
I’ve heard that it takes more energy to build a solar panel than is saved by producing solar power. Is this true? 
The energy payback time is the time required to produce an amount of energy as great as what was consumed dur ing production. The 
energy payback time is determined from a life cycle analysis of energy. 
Another key indicator of environmental performance, tightly related to the energy payback time , is the ratio of electricity generated 
divided by the energy required to build and maintain the equipment. This ratio is called the energy returned on energy invested 
(EROEI). Of course, little is gained if it takes as much ener gy to produce the modules as they produce in their lifetimes. This should not 
be confused with the economic return on investment, which varies according to local energy prices, subsidies available an d metering 
techniques. 
 
Life-cycle analyses show that the energy intensity of typical solar photovoltaic technologies is rapidly evolving . In 2000 the energy 
payback time was est imated as 8 to 11 years, but more recent studies suggest that technological progress has reduced this to 1.5 to 
3.5 years for crystalline silicon PV systems . 
Thin film technologies now have ene rgy payback times  in the range of 1-1.5 years (Southern Europe). With lifetimes of such systems of 
at least 30 years, the EROEI is in the range of 10 to 30. They thus generate enough energy over their lifetimes to reproduce 
themselves many t imes (6-31 reproductions, the EROEI is a bit lower) depending on what type o f material, balance of system (or 
BOS), and the geographic location of  the system.  
 
(See also study referenced in the next quest ion) 
 
Do PV installations ever pay for themselves during their life expectancy? 
 
This is a hard question to answer because there are so many factors involved (i.e. subsidies, geographic location,  the future price of 
electricity, metering techniques, etc.). However, according to a study published in  the Inderscience International Journal of 
Environmental Technology and Management,  when it comes to solar cells, there is good news and there is bad news. F irst the bad 
news - installing photovolta ic solar panels on your roof will cost you more than you save on  electricity bills before the panels have to be 
replaced. The good news is that you will reduce your  carbon footprint and save energy.  
 
According to Giacomo B izzarri of the University of Ferrara and Gianluca Morini of the University of Bologna, the amount of electricity 
that can be saved over  the lifetime of a domestic PV panel is about 2000 kWh per square meter for thin film modules, with an expected 
life of 20 years, single-crystalline silicon devices w ith an anticipated lifespan of 25 years fare better producing 4400 kWh per square 
meter. However, the initial costs are about 2.5 times the value of the electricity produced, the researchers say.    
 
The pair carried out a cost-benefit analysis  and found that the total energy produced over  a two-year period outweighs the energy used 
in manufacture, installation, and maintenance. Their  analysis also shows that the manufacture and use of  PV panels produces less 
pollution than fossil fuel based electr icity generation. The researchers say that their analysis holds even in countries with medium 



sunshine. This makes PV panels  a viable alternative energy supply but wi ll not save you money,  unless the price of electricity rises 
three to four times, which will give a positive internal rate of return.    
 
Bizzarri and Morini point out that cost should not be the only consideration. The total energy and pollut ion involved in sourcing the raw 
materials, manufacturing, installing, and maintaining any particular system should also be consider ed. After all, if it uses far more 
energy to build a wind farm or install solar panels than the energy they can produce dur ing their lifetime then it does not make 
environmental or economic sense to install them.   
 
With this in mind, the researchers analyzed all the costs from cradle to grave - in terms of energy use, pol lution and carbon footprint, 
and economic - to find out whether photovoltaic cells are a truly viable alternative energy source.  Three different kinds of PV devices 
were assessed: single -crystalline silicon, polycrystalline silicon, and thin film copper indium diselenide. The team considered the costs 
from the point of manufacture to end-of-life disposal. "Our study considers the systems through the whole  of their life cycle, "from cradle 
to grave", the researchers explain, "leading  to the estimation of the energy, economic  and emission payback t imes."   
 
In their assessment o f the three different PV panel types on the south-facing roof of a school in Ferrara, northern Italy, the team found 
that the energy produced by the panels over  their lifetimes considerably overcomes the energy needed dur ing manufacture. In fact, 
energy costs are recovered within two years in this medium sunshine climate . The team also showed that carbon dioxide emissions are 
significantly lower over the PV panel lifetime from cradle-to-grave compared with conventional e lectricity generation. Economic costs,  
the team found, would only be recouped if the panels remained fully functional for more than twenty years.   
 
The researchers suggest that their study, which takes into account all the hidden costs  in terms of energy, pollution, and money, could 
provide a role model for policy makers consider ing renewable energy sources. 
 
The good news is tha t solar and wind power, and other renewable sources, such as wave and tidal  power, represent an energy source 
that could underpin a sustainable energy policy by minimizing our reliance on fossil  fuels and at the same time reducing carbon dioxide 
and other pollutant emissions. The main barrier that has so far hindered the development of  a steady market for such "renewable" 
systems has been their  cost. 
 
What will solar energy cost me if I want to use (a) solar panel(s) to help power my home? 
Solar electricity costs about  $10 to $12 a watt installed, though you may be el igible for state incentives. Check your  utility bill to see 
your monthly usage. A robust solar electric system will cost about $20,000. You  can spend as much money,  to receive as much solar 
electricity, as you feel comfortable with. 

What about portable PV panels? 
A solar PV system big enough to power a computer and a few other small items might cost you about $700 to $1000. These are well 
suited for RVs, boats and camp ing. 
 
How many solar panels do you need to produce enough electricity to power a house? 
The array size you need depends on your  average electrical usage, climate, roof angle, shading problems and many other  factors. To 
approximate the array size you need, mul tiply your average daily electrical demand in kilowatt-hours by 0.25. The result is the 
approximate size of solar  array, in kilowatts, needed to meet your electrical demand.  
 
A typical system requires about 7 to 8 square feet for each dollar of your electric bill. This figure varies depending upon your electric 
rates. 
 
What do the terms on-grid, grid-connected, grid-tied and off-grid mean? 
On-grid, grid-connected or  grid-tied means connected to the utility electrical grid. Many PV systems  are designed as on-grid systems, 
meaning that they interconnect with your existing utility service. This type of solar power system consists of  a solar photovoltaic panel 
or array of panels added onto the regular source of electricity provided by your  utility company. The use o f solar energy can reduce 
your reliance on other forms of energy to any degree you choose, depending on how big  a system you purchase. 

Off-grid refers to systems that are not connected to the utility electrical grid. An off-grid system must be custom designed b y a solar 
power expert.  
 
What are the components of a solar energy system that is tied to the grid? 
The following elements are found in grid inter-tied solar PV systems. 

• Solar panels that collect the sun's light and conver t it into an electrical current.  



• An array DC disconnect: a device that allows you to halt the flow of electricity from the panel array, during times of system 
maintenance.  

• An inverter converts direct current (DC) energy into more widely usable alternating current (AC) energy. 
• Wiring to the house's "normal electricity." By this, we mean the house's breaker panel and beyond that, what  electricians 

call your "load": all electricity you use. 
• An AC breaker panel, the same as you find in any household.  
• A kilowatt hour meter is used by your  local utility to calculate your electricity bill. 
• A Utility disconnect is  required by the local u tility to disconnect the system when the utility is doing maintenance on the  

electrical utility grid. 
 
If you have a bat tery backup, do you need any add itional equipment? 
Yes, in addition to the batteries that store the energy for later use, you wil l also need: 

• A system meter that measures how full your battery is, how much electricity the panels are producing and how much e lectricity 
you are using. 

• A charge controller that protects you bat tery bank from being over charged. 
• A main DC disconnect that allows easy shut  off for battery service. 

 
What is net metering? 
Net metering measures the difference between the e lectricity you buy from your utility and the electricity you produce with your solar 
energy system. Under  net metering, any excess electr icity produced by your  solar energy system is deliver ed back into the utility grid, 
effectively spinning your  meter backwards. Your meter spins forward when your solar energy system is not producing all of the 
electricity you are currently using. Your electric meter keeps track of this net difference as you gener ate electricity and take electricity 
from the utility grid. 
 
Do all states require utilities to offer net metering? 
Many, but not all, states require utilities to offer net metering, but the size and technology requirements vary. In some cases, in order to 
take advantage of ne t metering, you must purchase a second meter  to measure the amount of electricity your system produces and 
make special ar rangements with the utility to receive credit for excess electr icity produced by your  solar electric system. 
 


