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Researching All the Subsidy Options

A\

A\

Things are changing so fast that itOs impossible to keep up with all the gov-
ernment programs. | can only point you in the right direction and give you a
nudge. Your job is to poke around and get all the details for yourself. HereOs
how to research the subject further:

Talk to your tax preparer.  Tax preparers should be versed in the details
of solar tax credits, but if not, they can still access the information  sources
they need to process your rebates and tax credits. Solar is relatively new,
so give preparers a break if they donOt know the details upfront, but keep
at them to find out if they donOt. Expect to pay more for your tax prepa-
ration because there will be more forms (practically indecipherable to

the average layperson, so if youOre thinking about preparing your own,

be forewarned).

Ask contractors. Solar contractors need to know about subsidies
because they help sell systems. PV contractors are experts at tax credits
and rebates, and theyOll usually help you process them as well. Even if
youOre going to do the installation yourself, you can get good informa-
tion from contractors when you ask them for competitive quotations.

Contact utility companies. Utilities will give you information, although
they donOt necessarily want to. But they have to (itOs required by law), so
if you push a little, you can get all kinds of information, and itOs almost
always free. You can find a customer service number on your utility bill.
When you call, ask if a particular department is dedicated to subsidies.

Search online. Of course, the Internet is a great source of information.
Use a search engine to look up key words like Osolar energy tax incen-
tives,O Osolar power rebates,O and so on. One thing will lead to another,
and who knows where you®ll end up?

When doing research, keep in mind that there are subsidies for all kinds of

other systems beside solar. For example, if you install an energy-efficient front
door, you may qualify for a 10-percent tax credit. Gas fireplaces may get you a
credit. Be expansive in your search, and you can find all kinds of little goodies.



Chapter 22

Financing Your Solar Investments

In This Chapter

Using loans to finance your solar projects

Looking at the various loan programs available for solar energy

Working with banks and financial institutions

SMBER

M any solar projects are inexpensive enough that you don’t need to worry
about coming up with the dough (see Chapter 9 in particular). Some
projects are in the middle of the expense range, where it could go either way.
But the biggest and brightest undertakings are often expensive enough that
you need to borrow money to purchase and install them. This chapter covers
the various financing options and offers sage advice on how best to proceed
with the banks and financial institutions that offer the loans.

When you apply for a loan, regardless of where you apply, the main factor the
bank is interested in is risk, which is the likelihood that you’ll default on your
payments or perpetually make late payments. When risk is high, the loan’s
interest rate is high; it’s very simple. If you want to take out a loan for a solar
project, your job is to convince the financial institution that you constitute
low risk.

In this chapter, I show you how to increase your odds of successfully obtaining
a good loan (that is to say, one with a low interest rate).

Financing through Loans

The government is interested in promoting solar powetr, so it has a wide range
of loan subsidies available. In essence, the government accepts part of the risk
of aloan, so a bank can offer you a lower interest rate. It’s worth your while to
spend some time looking into the various government programs because you
can often get a loan for better terms. Chapter 21 gives you more details on
subsidies.
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Borrowing money the old-fashioned way

When people need large amounts of money, they either look to a bank or
whip out their credit cards. To finance your big solar projects, you can
pursue several types of loans:

v Home equity loans are the most common loans and the best options. If
you’re contemplating a large solar project, you probably own your own
home. (Why would anybody install a big solar system on a home she’s
renting?)

In parts of the country where real estate values are rising, homeowners
enjoy equity, which is the difference between what’s owed in mortgages
on the home and the home’s market value (or appraised value, which
should be the same but rarely is). You can use your equity to get a loan at
a much lower interest rate because the bank’s risk is greatly reduced by
using real estate as collateral (the goods the bank will take if you don’t
pay on your loan). The bank won’t need to come after the equipment
you've financed because the bank can go after the house itself (banks
generally don’t care what you do with the money, so they may not even
know about your solar equipment). Homeowners plan to pay off their
debt long before they let a bank take their home away. Home equity loans
are generally tax deductible (consult your tax preparer for details).

v~ Supplier loans are available from manufacturers and suppliers who pro-
vide solar equipment. However, solar vendors generally sign up with an
equity loan broker and simply act as the sales outlet for somebody else’s
loans. You can probably find a better interest rate if you go directly to a
bank, but the convenience may offset the cost. Or solar vendors may
actually offer better terms because they have a strong incentive to close
a sale, and making inexpensive financing available helps considerably.

These companies use the equipment itself as collateral for the loan. Supplier
loans are similar to automobile loans that dealerships offer when you buy
a vehicle. The car is collateral, and if you don’t pay the loan, a repo man
(or woman) comes to your house late at night and takes back the car —
perfectly legal. If you default on a supplier loan for your solar equipment,
the company may send someone in the middle of the night to grab the
collectors off your roof — you probably won’t mistake him for Santa Claus!

v Consumer loans don’t require any collateral, so the lender’s risk is high.
You can get a credit card with a $30,000 credit limit far more easily than
should ever be possible. The reason it’s so easy? The interest rate is sky
high; the bank expects a number of defaults and lets the customers who
don’t default cover the losses from the ones who do. Plus, you don’t get
any sort of tax deduction on the interest.

Consumer loans are the modern version of loan shark products,
although the creditors no longer break your fingers when you default. If
you're a good credit risk, avoid consumer loans like the plague.
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Exploring home energy ratings

A less-traditional option of financing your major solar project is through an
energy-efficient financing program, but your home has to qualify for the program.
To qualify, you need to have your home audited and rated by a licensed
expert. He or she will do an energy audit (see Chapter 2) and write a report that
estimates annual energy use and costs. You can also expect some recommen-
dations for improvements that you’ll have to implement as a loan-approval
condition. To get the best loan terms, you have to convince the financing
institution that the improvements you plan to fund with the loan proceeds
make sense in the grand scheme of things. That’s reasonable.

“&N\Bfﬂ If things look good, you can get special energy-efficient financing programs that
& have lower interest rates than conventional loans. Keep in mind, however,
that with these loans, you'll be required to pay for the energy audit and
deal with government agencies.

Residential Energy Services Network (RESNET) is a network of mortgage
bankers, builders, and others. RESNET has solar loan programs available for
the right customers. Check them out at www.natresnet.org.

Pursuing energy efficient mortgages

There are two types of energy efficient mortgages (EEMs): those for either new
or existing homes. You can obtain one of these loans for a new home, an
existing home, or a refinance. The advantage is a lower interest rate, which is
subsidized by the federal government.

Here’s a quick breakdown of who’s providing what, but keep in mind that I'm
talking about the government, so terms and programs are subject to change
at a lawmaker’s whim:

v Fannie Mae: The Federal National Mortgage Association encourages
lenders to provide EEMs by establishing guidelines and certain types of
incentives. Check out what’s available at www . fanniemae. com. You can
also get a list of lenders who have signed on with the programs.

v Freddie Mac: The Federal Home Mortgage Loan Corporation does the
same basic things as Fannie Mae but is generally more interested in long-
term loans. Check out its offerings at www. freddiemac.com.

v Farmer Mac: This agency is part of the U.S. Department of Agriculture and
is for those of you who are down on the farm. Go to www.usda . gov for
details.
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Thinking about other mortgage options

Here are some other potentially useful government agencies:

v Department of Energy (DOE) at www . doe . gov.

v Department of Housing and Urban Development (HUD) at
www . hud. gov.

v Department of Veterans Affairs (VA) at www.va.gov/vas/loan.
State agencies often provide subsidized loans as well. Check out the

prospects at www.naseo . org, the Web site for the National Association of
State Energy Officials.

Considering Alternative Financing

You also may want to look at some other financing programs. In the sections
that follow, I go over a couple of your options: leasing equipment or buying
remote parcels of land so you can generate power and sell it back to the power
company.

Leasing solar equipment

In one new idea that’s taking hold, companies install solar equipment on your
roof, but they retain ownership of the equipment. You lease the equipment
from them for a fixed monthly cost or a percentage of the system’s produc-
tion, which works nicely if you save more on your power bill than the
monthly cost of the lease. Or alternatively, you can use these programs to
lock in the cost of your energy so that when it rises, you won'’t be bitten like
everyone else. You don’t have to have any cash upfront, and this is often a
very popular way to finance a big purchase, as evidenced by how many vehi-
cles are leased on the same basic principle.

Ultimately, it’s almost always a better investment to finance the equipment
yourself and purchase it rather than lease it. But many people simply don’t
have the cash, they want to put their money into something else, or they
don’t want to sign up for a loan that appears on their credit report.

Be aware that, just as with cars, solar equipment has a residual value (the
defined value that is estimated at the beginning of the lease; this amount may
or may not be the actual market value) at the end of the lease. If your solar
equipment has decreased in value for some reason (not super-likely, but it can
happen), you may have to pay a big chunk of change to get out of the lease.
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Buying an energy-producing plot of land

Another concept that’s likely to grow in the coming years is an ownership
concept in which you don’t actually install your solar equipment at your resi-
dence. Instead, a company buys land in Nevada or somewhere really sunny.
The company divides the parcel up into small plots, each around 40" x 40'.
Using cash or some other kind of financing package, you buy the plot of land
and a solar PV system that’s installed on your plot and connected to the grid.
The energy production belongs to you, and the equipment belongs to you. In
practical terms, this is really no different than if the equipment were at your
house, except nobody can see it, and you don’t have to maintain it. Plus the
equipment is probably in a sunnier location without any shade hindrances.

Whether this concept works or not in your area depends on whether a utility
company will allow it. Most won’t pay you for excess power averaged over
the course of a year. When you install an intertie system at your house, if you
generate more power than you use, you’'ve wasted that power because you
won'’t get anything for it. Obviously, with this remote location setup, there’s
no power use, only generation, so the entire thing earns credit. The good
news is that the idea makes so much sense that governments are beginning
to require utilities to accept the program, whether they want to or not (Okay,
they don’t want to; why would any business agree to reduce its market?).

Remote ownership plans have plenty of advantages for the average homeowner.
You can buy your solar equipment for much less. The company doesn’t have
to come to your residence to install the panels. All the systems are basically
the same construction but in different sizes. Maintenance is straightforward
and cheap, and the land is cheap. The productivity is high, and because the
electric circuits are conjoined centrally, efficiency is much better. It’s estimated
that if 100 square miles of Nevada desert (of which there’s no shortage) were
covered with solar PV panels, the nation’s electrical needs would be met with
almost zero carbon emission.

Working with Banks (Their Way
or the Highway )

Banks have very rigid rules and procedures for lending money, and the people
you'll be talking to have absolutely no power to alter these. When you’re ready
to talk to someone about getting cash for your project, you need to package
your proposal to meet the bank’s expectations, or you're wasting your time.
Keep in mind that you, the borrower, aren’t the bank’s primary customer. A
bank’s customers are the people who give it money, not the people who borrow
it. Banks make profits by lending you money at higher rates than it has to pay its
customers for the money.
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Banks are also concerned with risk, and they constantly strive to make loans
at the lowest risk possible. When somebody defaults on a mortgage, espe-
cially a second mortgage, it’s very costly for the bank.

If you want to do business with a bank, present yourself as a low-risk proposi-
tion. Get all your papers in perfect order. Get a copy of your credit report and
make sure there are no surprises (banks hate surprises!). Look smart, be smart,
and be prompt. When they demand more information, don’t whine. Always
remember that most of what loan officers do is search for a reason to deny
you a loan; that’s how they reduce the bank’s risk. Basically, all they can do is
say yes or no.

Don’t take the process personally. It certainly isn’t personal. You are but a
spoke in the wheel, or worse, you are but a Social Security number in the flesh.

Your property is the collateral for the loan, and it’s critical in the risk-reduction
process. To convince the bank that your property is ideal collateral, you have
to convince the bank that if you default on the loan, it’ll be able to sell your
house quickly for a good price. Houses that are odd in character (off-grid home!
Beware! — see Chapter 18) or that require modifications prior to sale (purple
and yellow paint!) can cause hiccups. Banks want vanilla flavors for the same
exact reason that you see mostly vanilla ice cream at the grocery store —
because everybody wants it.

Keep in mind, however, that reducing risk isn’t necessarily bad because
you and the bank are on the same wavelength here. The bank wants your
house to be worth as much as possible, and so do you. If you want to find
out how to make your house more attractive as collateral, ask a real estate
agent how to make your house worth more money.

Rules are the vernacular of banks. There are soft rules and hard rules, and if
you don’t pass a hard rule, you're automatically rejected. Here are some typi-
cal hard rules that you may encounter (your bank’s rules may be different;
this is just an example to demonstrate the scope):

v Borrowers must have a credit score of 620 or better.

e A score of 720 and above means you're golden. You can get whatever
you want.

e If your score is 680 to 719, you’ll get a loan after jumping through
some hoops.

® A score of 620 to 679 means you’ll pay more interest and may have
to be patient and work long and hard to produce extra documentation
for the bank before they’ll give you a loan.

e With a score below 620, you're going to have to save up for a while
if you want solar.
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v The loan-to-value ratio (a home’s value to total secured loans) must be
70 percent or less.

v The property can’t be off-grid.

v The property must be occupied by you, not a renter.

If you don’t meet these hard criteria, you’re denied — period. On the other
hand, some rules can be finessed when appropriate:

v A borrower’s debt-to-income ratio (the total amount of money you owe,
divided by your gross income) must be less than 50 percent. This usually
means the ratio after you get the loan, not before.

v The borrower needs an average bank balance of $2,000.
v The borrower must have a job or other source of income.
v Credit card balances must not exceed certain limits.

v The content in your credit report must be favorable. Credit reports are
important. They contain your credit score and other little tidbits of
information about you, such as how often you’ve been late in your
payments, your current credit card balances, and so on. You can always
put a statement of your own into a credit report, but nobody will believe
you if the numbers are contrary.

You'll probably also need to provide recent tax returns when you apply for a
loan. Banks review your return to find out the source of your income and how
much you earn. Salaries are the safest form of income, followed by commissions.
Self-employed individuals are a little dicier, but if your income is consistent over
time, you can get by. Other income, like rental income, is offset by losses, so
always pay attention to the net result because the bank certainly will.

Cash or liquid assets are an excellent way to reduce your risk in the bank’s
eyes. “But wait,” you say. “Why would I get a loan if | have cash?” Actually,
having $20,000 in cash or other liquid assets is always an excellent financial
strategy because it reduces risk (that golden word, once again). You can
make interest off of the cash while it’s in a bank, and you pay interest for bor-
rowing other money, but that’s tax deductible. Ultimately, you’ll be out a
little, in a net sense, but if your family suffers a financial disaster or a health
crisis, you’ll have cash to tide you over, and that’s music to a bank’s ears. So
for those of you who have cash, you still may want to take out a loan.

In this vein, if you have stocks, bonds, and other investments, you’ll have an
easy time getting a loan, even if these other financial holdings aren’t used as
collateral. It’s very easy to get a loan when you don’t need one, because
that’s the type of low-risk situation banks are looking for.
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Part VI
The Part of Tens

The 5th Wave By Rich Tennant
(GRYITENNANT :

Whoever said having
a rooftop vegetable £
garden was fun,
never lived in the
Chrysler building.




In this part . . .

Every handy, information-packed For Dummies book
ends with quick reference lists to help you along in
the process. I've packed good information into a few
words, all designed to elicit serious ideas and reflection on
your part as well as give you some direction on where to
go — and where not to go. And because this is the last part
of the book, I've allowed myself to let loose with the humor
that I normally keep restrained somewhat below the
surface — because all things solar should end on a fun note.




Chapter 23
Ten Best Solar Investments

In This Chapter

Identifying the best money-saving propositions in solar power
Making your house look a lot better

Creating a more comfortable home environment

In this book, I describe hordes of projects and improvements you can tackle.
Your personal situation dictates the type of solar investment that’s best for
your own home, but some projects stand out because they’re practical for nearly
every homeowner, in both monetary and aesthetic terms. In this chapter, I
give you my list of the ten best solar investments, based on my own experience
and the feedback from others who have also worked with solar.

Nurturing Mother Nature
with Landscaping

Okay, landscaping isn’t strictly solar if what you're looking for is technology
that grabs sunlight and puts it to work in a constructive way. But you don’t
always need to grab photons and train them to get the most benefit out of the
sun. Landscaping is the hands-down winner of the best solar project because
you get so much in return. (Note that I didn’t say monetary return. My personal
opinion is that monetary return, strictly on its own merits, doesn’t really
have all that much merit.)

Planting hearty, healthy, happy deciduous trees in the right location around
your house gives you cooler summers and warmer winters, but most of all,
you can look out your windows and be reminded of why we care so much
about our planet Earth.

Planting bushes, shrubs, and trees as windbreaks allows you to enjoy natural
breezes in your home, without the sound of whirring fan blades to remind
you of technology.
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Plants create oxygen out of carbon dioxide, the modern bugaboo of environ-
mentalism. If the world had enough trees, global warming wouldn’t be such
an imposing issue.

And finally, you get yourself outdoors and you get exercise when you do your
own landscaping. There’s a certain simplicity to digging a hole. It’s about as
close to nature as you can possibly get, and that in itself is justification.

Installing PV Systems to Offset
the Most Carbon Pollution

PV is the grand dame of solar investments and is going to experience hyper
growth over the coming years. In Chapter 2, I tell you how to calculate your
carbon footprint, and the results generally shock most people. You can get a
feel for just how much humans affect the environment when you realize that,
on average, economically active Americans are responsible for nearly 40,000
pounds of carbon dioxide per capita.

When you install a large PV solar system, you cut out a tremendous amount
of pollution because our electrical power grids are extremely inefficient. For
each kWh of energy you create with a PV system, you save five or six times
that much utility-generated power, most of which comes from coal-fired plants
in North America. PV systems allow for tremendous environmental leverage,
and that will never change.

Strictly from a monetary standpoint, PV systems are becoming more competi-
tive, and as energy rates rise, they will become good investments. But even if
you pencil out the investment and it doesn’t look too good (because your power
bills aren’t that high, or you don’t get all that much sunshine), you can use a

technique that I present in Chapter 6 to modify your financial analysis with a
valuation of pollution mitigation, and you’ll probably come to the conclusion
that a large PV system makes sense.

In addition, when you install a PV system, you lock in your energy rates for a
long time, namely at zero. If you think energy rates are going to rise precipi-
tously, PV is almost always a great investment. And really — what else is
going to force America off its oil addiction than high energy rates?

Using a Solar Swimming Pool Heater

When you install a solar heating system on your swimming pool, you can use
your pool more than you would without a heater. The water temperature is
much more comfortable, and you can swim over a longer season.
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The average swimming pool costs around $25,000 to install. It takes up a big
chunk of your backyard and requires a lot of maintenance. With all the time
and money you put into your pool, it’s probably the most expensive luxury

you will ever purchase.

You can use a pool without a solar heater for about four months, but at the
beginning and end of the season, the water is freezing, and you go swimming
because you spent so much on the pool and you’re bound and determined to
use it. But when you install a solar heater, you can use your pool for half the
year, and the water temperature is more comfortable for that entire time. A
$5,000 pool system makes your $25,000 pool investment much more sensible.
(See Chapter 11 for more on capturing solar power to heat your pool.)

From a pollution standpoint, a solar heater is ideal (zero pollution) compared
to the sinful alternatives (propane and electric).

Putting a Cover on Your Swimming Pool

I can hear the howls of indignation over this one. Swimming pool covers are a
hassle. But for the price, they have a huge effect on how you enjoy your pool.
Swimming pool covers basically accomplish the same thing as solar pool heaters
(see the previous section) but cost about 3 percent as much (they’re about
$150). They keep a pool cleaner, so you save on chemicals as well.

If you're in a climate where you don’t need a pool heater during the summer,

you can extend the swimming season a month or two by using a cover only a
month before and a month after you would normally use the pool. Chapter 11
explains additional benefits of swimming pool covers.

You can attach the cover to a retracting mechanism so that you won’t hate your
cover like you would if you had to fold it by hand every time you swim. The
cheapest manual retractors cost around $300. You also can install an electric
retractor, but now you’re talking about the kind of money you’d spend on a
solar water heater, so you might as well put in one of those instead.

Harnessing the Sun to Heat Your Water

Solar water heaters, when properly designed and installed, are great invest-
ments because they are much cheaper than PV systems, which are often out
of the average person’s financial range. Most homeowners can afford a few
thousand dollars for a solar water heater system without taking out loans.
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A benefit of solar water heaters is that you’ll never need to conserve on hot
water, regardless of how high energy rates go. It makes no sense to use a
solar system at less than its full capacity, because it saves nothing.

From a pollution standpoint, heating water typically comprises around 18
percent of your power bill, so you can save exactly that much from your
carbon footprint.

As far as utility costs, if you're on a tiered rate structure, a solar water heater
cuts into the most expensive part of your power bill first. For example, if you
save 18 percent of the electrical energy you use, you may be able to save
about 30 percent of your total power bill (see Chapter 6 for more details).

Lighting Your Yard All Night Long

For little cost, you can put a range of fun and interesting lights around your
yard. They charge during the daylight hours and come on at night. They need
little sunlight, given the amount of light they put out.

The alternatives are awkward, clumsy, and demanding. Low-voltage systems
have thick-gauge wires that you need to run around your yard, tripping
people and getting chewed up by the dog. And the lengths of runs you can
get away with are limited because the wire is so expensive.

Putting in solar lighting is as simple as one, two, three. And if you don’t like
the way things look, changing the layout is as simple as four, five, six. Try the
static lights and the changing-color decorative lights. You can get a whole
range of different mounting schemes, so you can place the lights anywhere.
(Chapter 8 has more info on solar lighting.)

My experience is that the lights don’t even need to be in direct sunlight. Put
them under a tree, and they’ll work. You also can get ones that have the PV
panels connected to the light by a wire, so you can put the PV panel in direct
sunlight and the light under your porch roof.

Redecorating for Functionality
and Appearance

Window blinds make a big difference in the overall look and comfort level of
your home. Windows attract a lot of attention (they break up walls, which are
monotonous), and they’re a source of natural sunlight. The eye is naturally
drawn to a window, particularly a big one in your family room or living room.



Chapter 23: Ten Best Solar Investments 33 7

The fact is, windows are a major source of heat transfer. In the summer, windows
let in too much heat energy by both radiative sunlight and conductive move-
ment. In the winter, windows allow a lot of heat to escape by conduction. Your
house would be much more energy efficient if it didn’t have any windows at
all, but this setup is absurd. The solution? Put in window blinds that have
good insulation and reflective properties.

With the right blinds, you can significantly reduce heat transfer as well as reflect
most incident sunlight. The functional effect is dramatic. The aesthetic is even
more so, if you choose the right ones. (Chapter 9 has suggestions on what sorts
of blinds to hang where.) Large windows in family rooms and living rooms are
the best candidates for installing blinds. You get the most bang for the buck
when you cover these large areas of glass.

Putting Up Overhangs to Make Vour
Home More Comfortable

By using overhangs to shade your southern windows appropriately, you can
increase natural warming in the winter and prevent overheating in the summer.
You also can improve the natural light in your home by increasing the amount
of sunshine you let in during the winter, when you want as much light as
poss-ible (it makes you feel warmer, and perception is half the game), and

by decreasing it in the summer, when a lot of light makes you feel hot.

Controlling the sun as it shines into your house lets you regulate the temperature
variations. Nobody likes a home where the temperature swings wildly over the
course of a day. And temperature variations tend to make materials swell and
shrink, which causes cracking and premature wear. When you install a well-
designed overhang over a porch or sunroom, you minimize temperature
variations.

Overhangs are very reasonable do-it-yourself projects (Chapter 8 has more
details). You don’t need electrical experience or plumbing know-how. There
are usually no extraordinary weight requirements that entail consulting a pro-
fessional engineer. And if you keep things modest, you don’t need to get a
county building permit or permission from an association design committee.

Increasing Your Living Space

You can add a solar room onto your home for far less cost than a conventional
room. You can put in nearly any size you want, and do-it-yourself kits are
straightforward and well designed. You can build a solar room out of aluminum
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or wood, and you can put in however many and whatever size windows you
want. You can incorporate a concrete floor (for maximum thermal mass), or
you can use an existing wooden or synthetic deck.

If you do it right, you can build a solar room without getting a building permit
(forego electric power and don’t connect it permanently to your house). You
can build a solar room out of plastic corrugated materials that cost very
little. You can grow plants in a greenhouse year round, or if you want to get
really exotic you can grow fruits, flowers, or vegetables. If you choose to
build a sunroom, you can use it as extra living space when it’s not too hot. If
you insulate it well, you’ll have a family room for about one-tenth the cost of
adding to your house.

Banishing Hot Air with
a Solar Attic Uent Fan

If you've ever gone into your attic on a hot summer day, you know what real
heat is all about. It can get so hot that it’s dangerous. Temperatures over
160°F are not uncommon. All that heat stays up there all night, and it tries to
sink into your house through the insulation in your ceiling. Most homes have
passive, natural venting schemes in the attic, but that doesn’t do much to get
the hot air out of your house.

A properly designed solar attic vent fan can move a lot of air (see Chapter 13)
over the course of a day. The system works hardest when there’s a lot of
sunshine. You don’t need to run expensive electrical power up to the fan,
which means you can install one just about anywhere you want.

As a do-it-yourself solar project, it’s ideal because you get to use some PV
panels, which is fun (if your definition of fun is cool hardware). You won’t get
any electrical shocks from the low voltages, and the tools required are minimal.
You can complete the project in one day, and you’ll discover a lot about your
house by studying the layout and functionality of your attic.
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Ten or So Best Do-It-
Yourself Projects

In This Chapter

Mastering easy projects that you can complete in a day or so
Climbing, screwing, pounding, measuring, charging, cooking
Tackling challenging projects that will impress your friends

E/er since I was a boy, I have loved tools and the damage they can do. |
have learned over and over that nothing ever works the way it’s supposed
to. I have come to accept the constant companionship of Murphy, who, I have
also learned, is an eternal optimist. Nonetheless, I have forged on, tackling
bigger and bigger projects, and making bigger and bigger messes of things.
Ultimately, if 'm patient and keep a ready supply of bandages handy, I can get
things to work somewhat satisfactorily. I love doing projects, especially ones
I can design myself. If you're like me, this chapter is for you.

Using Just About Every Tool in the Box
to Install a Solar Water Heater

If you want to install a solar water heater, you have to be good at plumbing,
electrical wiring, solder joints, PV panel installation, copper tube cutting,
climbing around on roofs, figuring out what to do when things don'’t fit right,
and that’s just for starters. You need to understand water pressure and how
it can cause pipe weld joints to burst at the worst possible times. You need to
understand what happens in cold weather to water that might freeze in an
exposed pipe. You need to know how to evacuate closed systems of air and
how to burp and drain pipes completely, or else you’ll be sorry.
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You need to know how to choose the best kit among a horde of suppliers who
have very poor literature and don’t like to answer the phone very often.
When they finally pick up, they tend to sound like you’re an idiot for asking
perfectly logical questions.

You need to be patient and be able to change horses in midstream. And you
need to realize that after your system is in working order and you'’re reaping
the benefits, something may go wrong if you don’t operate it properly.

In other words, installing a solar water heater is a do-it-yourselfer’s dream
come true! Chapter 10 has loads of information to get you started. Enjoy.

Literally Going Green with Landscaping

Who cares about the new trend toward “green consciousness?” We're talking
a green thumb. Landscaping means you're completely outdoors, and that
should be enough to convince any green enthusiast. When you're landscaping,
nothing can really break, and you won’t run into parts that don’t fit. You can
start off small, with maybe just a new tree planted in a strategic location, or
you can rip out any trees, bushes, or plants you don’t like and replace them
with ones that support your solar-power habits. Chapter 8 contains all sorts
of ideas you can implement.

Venting Your Attic and Cooling
Off the Entire House

A solar attic vent fan project is great because you get to do a little bit of every-
thing (in contrast to the solar water heater project where you get a whole lot of
everything). You can install a solar attic vent fan in a day or so, depending on
how difficult your attic structure is. You get to install a PV panel, which requires
you to figure out orientation and placement. You do some simple wiring without
having to be too fussy about quality. You can use electrical tape and just twist
the wires together, or you can use a soldering iron and get fancy with shrink
tubing. You need to make some drawings of your attic, and really think about
prevailing winds and pressures and how they affect air movement. You need
to figure out the best spot to install the fan, and you need to know a little about
fan technology, but if you don't, it’s okay because your system will still work
pretty well.

You can’t get shocked, no matter how hard you try — a good thing, although
some of you are surely disappointed by this.
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You may fall off your roof, even if you don’t try. | know of at least ten guys who
have fallen off roofs. (I would use the gender-neutral term “people,” but I don’t
know any women who have fallen off a roof.) All the do-it-yourselfers I know
are envious of these guys, and I suspect they secretly wish they could fall off
a roof, too.

Ultimately, a solar attic vent fan works really well. I installed one on my own
roof, and the house was much cooler the very next day. We don’t have to turn
on our air conditioner nearly as much. The problem is, nobody can really see
it, so it’s hard to brag about. For project instructions, turn to Chapter 13.

Sheltering Living Spaces from the Sun

Trellises are good projects because they’re functional as well as nice looking.
You can make them out of wood or synthetic material. You can even get kits
of aluminum parts. Plant some flowering vines around your trellis, and the
results will be fantastic.

Awnings allow you to really shine in the design department. You can sauce up
a plain old window with a good awning, and if you design it right, you can take
advantage of the winter sunshine and then block the summer sun from
shining in.

Overhangs are really nothing more than glorified awnings. You can really
change the look and functionality of a house with one strategically designed
overhang. You can take a rectangular, boxy house and make it look interesting
and appealing for a very low cost. You don’t need a county building permit or
inspection if you keep your project reasonably modest.

Chapter 8 has more tips for each of these projects.

Warming up the Water with an Off-Grid
Swimming Pool Solar Heater

You can make a solar hot water heater out of landscape tubing, and you can
design it to fit just about anywhere. It’s cheap and just as effective as the col-
lectors that cost $600 apiece.

You can connect a small submersible pump to a PV panel, and if you know a
few rudimentary things about pumps and pressures and flow, you can make
water flow through your homemade collector without having to run it through
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the pool pump. Solar collectors don’t care how fast the water is running
through them; they’ll put out the same amount of heat with fast or slow flow.
So your small system will heat your pool just as much as if you connected it to
the pool pump, and it won’t load your pump, which makes it cost more to run.

Here’s the thing: You want to run your pool pump as little as possible, but
you want to get the most amount of heat you can from your solar collectors.
So the PV-powered system runs whenever sunshine hits the PV panel. This is
ideal because that’s when the collectors can heat the water.

If you're on a TOU rate structure, you don’t want to run your electric pool
pump in the afternoon when rates are high. But this is when you need to run
the pump to get heat out of the panels. Your homemade solar pool-heating
system solves this problem nicely. Chapter 11 has solar projects, ranging
from the simple to the more involved, for your pool.

Providing an Endless Source
of Purified Drinking Water

The water purifier project I describe in Chapter 10 is a good project because
it’s relatively easy, foolproof, and cheap. Or as cheap as you want to make it.
You can make a small purifier or a big one with valves and drippers and all
kinds of features. You can purify a gallon of water a day or a thousand, and
the concept is the same. You can use salvaged parts, so if your game is to get
everything for free, here you go.

This project is good if you've got a remote cabin (off-grid enthusiasts!) and
have access to a creek that’s of dubious origin (all together now — what do
bears do in the woods?). Or if you just want to purify your local tap water,
you can use this project for that purpose, too.

Now Vou're Really Cooking

Solar cooking is fun and interesting; it teaches you about solar radiation and
how it can vary in different weather patterns.

You can build a simple oven, or you can get fancy and make a super-duper
one. You can even design and build an automatic tracker, which follows the
sun over the course of the day automatically, so that you don’t have to do it
manually. You can make an automatic tracker in several different ways, which
all involve interesting physics.
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You can make a solar oven any size you want; Chapter 9 has details for building
a basic one and a sturdier one. | have a small solar oven next to my barbecue,
and I can cook corn on the cob while flipping the ribs. For some reason, the
corn has a unique, very pure flavor.

Charging Your Batteries the Solar Way

This isn’t really a project because you don’t actually build anything. But
using a solar battery charger requires strategy and scheduling, and it gives a
good lesson on solar power and PV panels. This is probably one of the easi-
est ways to start using solar power. Chapter 9 explains what you need to
know about getting the most bang for your solar beam.

Reading Under the Sun at Night

An off-grid reading light is a great project, and you can get as fancy as you
want. Start with a simple, self-contained camping light comprised of a small
PV panel and a little pod containing a rechargeable battery, a light sensor, a
switch, and a few LEDs. Then hang this light over your favorite reading chair
(you may need to monkey around to get the light to shine in just the right spot),
and you can read every night for hours without plugging in to the grid. Get
the lowdown on these lights in Chapter 9.

For those of you who are more ambitious when it comes to electronics, you
can design your own circuit (they can be very easy or very clever and effi-
cient). You can design your own optics, which is a real gas if you know a little
about the subject. You can get cheap optics parts from Edmund Scientific.

Pumping Water to New Heights

Solar fountains have tons of potential for do-it-yourselfers. You can make a
small one or a massive one. You can make them work any number of ways.
You can make one work all night long, if you want.

If your back is strong and your will ironclad, you can use indigenous rocks and
mortar to build a cascading waterfall in your backyard that everybody will
marvel at. You can make one very noisy with water splashing like Niagara Falls,
or you can make a modest, gentle trickle. You can toss some koi into a pond
and create a bio system complete with water plants and nightly raccoon raids.
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The technology is simple, but you’ll need to do some wiring, and you’ll need
to think about how the system components affect the whole. You need to
know water pressure, flow rates, valves, electrical current, and so on (Chapter
8 can get you started). All in all, you’ll have to contemplate tons of physics,
and that’s half the fun.

Getting Creative with a Solar-Powered
Sprinkler

Of all the great toys and gadgets the world of solar offers, the clear winner for
most fun is the solar-powered sprinkler. Consider this project a bonus, the
11th installment in a list of ten items.

Here’s how it works. You connect the unit (including the sprinkler head and
motion detector) to your garden hose and sprinkler and stake it firmly into
the ground. Then turn the faucet on. When the motion detector senses move-
ment, the sprinkler discharges a blast of water; then it turns off.

The practical use for a solar-powered sprinkler is to keep animals at bay. For
example, you can keep deer from eating all your landscaping, skunks out of
the cat food, or raccoons off the roof. When the motion detector senses their
presences, it sprays, they skedaddle. Chapter 9 offers some other uses.

But you can also have some fun with this device. Install it on a hot summer
afternoon, and the next time the kids run by, they’ll be delighted by the sur-
prise shower. Or place it next to the sidewalk, and when unsuspecting neigh-
bors stroll by on their nightly walk, watch them suddenly pick up the pace to
avoid the sprinkles. Just remember: There’s no harm in an occasional practi-
cal joke, but don’t do it too often. You know what they say about paybacks!
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Ten Cheap Solar Projects
and Devices

In This Chapter
Enjoying life’s simple solar pleasures
Making your life easier with solar gadgets
Spending just a few bucks to put the sun to work

Wlen starting a new hobby (or, maybe in this case, a new lifestyle), it’s
wise to start out simple and work your way up. If you plan on going for

broke and installing a full-scale PV system one day, you should understand
the ins and outs of photovoltaics first, because then you’ll know how to get
the most out of your system. And it’s natural to be skeptical of solar power;
maybe you want to see what it’s all about before you spend a big chunk of your
hard-earned money on a major investment.

Personally, I like small projects. Get in, get out, and move on. That’s what you
find in this chapter. And if you’ve got kids, some of these projects are ideal to
do together because they’re easy and fun. And maybe you can even sneak in
a science lesson or two. (You can find more information on most of these
ideas in Chapter 9.)

Landscape Lighting

This is probably the cheapest way to get started using solar power. You can
install a single light in a strategic location and get a lot of effect. It takes five
minutes and costs less than $10. You won’t get a jolt of electricity, and if the
lights don’t illuminate an area exactly the way you had planned, you can
move them around to your heart’s content.

One of my all-time favorite gizmos is a swimming pool light that changes
colors. It floats on the surface and casts its light down into the pool so the
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entire pool changes colors. The lights are fun to swim underneath, and kids
love to play games with them. (A word of caution, though: Kids usually wind
up breaking them.)

The same color-changing scheme is used to good effect in some decorative
yard lights. They add just a hint of mystique to your yard and gently catch
the eye. If you have a big picture window, put one of these outside it.

Portable Showers

Portable showers are kind of silly, I'll grant that. You fill a big plastic bag with
water and set it in the sun. When the water heats up enough (to 105°F or so),
you hang the bag from a tree, stand underneath it, open a small plastic valve,
and voila, you have a shower au naturel. Ahhh.. ..

You can use one near your swimming pool to rinse the chlorine off after a
swim. You can use them while camping. You can use one for a hot water
bottle big enough to soothe your entire back or stomach.

Sunscreens with Roll-up Mechanisms

Alot of sunlight comes into your non-northern windows over the course of

a hot day. This has two negative effects. First, the sunlight makes the room
temperature hotter, and second, the bright light makes the room seem hotter
(a psychological effect). It’s a fact that if two rooms are the same exact temper-
ature, but one has a lot of sunlight and the other is dark, people prefer the
darker room.

Solar screens reduce the amount of sunlight coming into a room by up to 90
percent. It costs around $2 per year to cover a typical window, and the effect
is dramatic. You get the most heat reduction in your house when you install
sunscreens on the biggest south-facing windows.

You can tack sunscreens up with ordinary thumbtacks, and they look good
from both inside and out if you take care to cut the screen corners flush with
the window frame. You can make a retractor mechanism for a few dollars. This
device allows you to retract the screen when you don’t want it to cover the
window. (For the same reason a room seems cooler in the summer with a screen,
the room will seem warmer in the winter without the screen.)
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Solar Fountains

You can get a good solar fountain for under $100. The water will flow when
the sky is sunny and cut back when it’s cloudy. You’'ll be aware of how much
sunshine you are receiving at any given time.

You can build a large solar fountain for a little bit more if you do most of the
labor yourself and use natural landscaping elements, like indigenous rocks.
You can build a really big fountain, and the only cost you'll incur is for the
solar pump.

You can build a solar fountain with a large upper reservoir so you can even
out the fluctuations in water flow when the sun changes. The reservoir also
allows you to save the water for use later, like when you’re dining nearby.

You can locate a solar fountain anywhere, as long as you put the PV panel in
sunlight.

Sun Tea

Here’s the cheapest project you can possibly do with the sun. Put some tea
bags and water in a big glass jar with a lid, and leave it in the sunshine for a
few hours. By the middle of the afternoon, you’ll have refreshing sun tea. You
don’t need to heat water on the stove or in the microwave, and the tea tastes
wonderful. (Just don’t leave the jar in the sun too long.)

Battery Chargers

If you use a lot of batteries, you can drastically cut back on battery costs by using
rechargeable batteries in conjunction with a solar charger. And I'm not only talk-
ing about the standard household batteries, either. You can get solar chargers
for vehicle batteries, notebook computer batteries, and small appliances.

Using these devices gives you a very good lesson on PV technology because
you’ll need to locate the PV panel in a good, sunny spot to get the most juice
into your battery.
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Solar Cooking

Here’s a fun and potentially productive project that anybody can do. For less
than $50, you can make a good solar oven. You can easily save this much in
power bills over the course of a sunny season, and if you make your oven
with enough quality, you can use it most of the year. Plus, in the summer, you
won'’t be heating your house with conventional cooking.

Solar Hat Fans

This is a cheap toy, but a fun one. Give solar hat fans as gifts that people will

remember for their novelty. Kids will have a gas with them. Solar hat fans are
small solar-powered fans that clip onto your hat visor, and they cost only $10
apiece. If you’ve got a business, put your logo on the fans and hand them out
to potential customers. Look up www.realgoods . com for a supply.

Solar Lamps

For around $40, you can get a little light module that you can charge during

sunlight hours and use when it gets dark. They’re similar to solar landscape
lighting and just as effective. You can read with the light or hang one in your
tent for a cool light that you can play cards under for hours.

Solar Flashlights

Are you always getting frustrated when you reach for your flashlight and its
batteries are pooped out again? A solar flashlight is always ready to go when
you need it. Instead of storing it in a drawer, you need to put it on a window
sill, but it’s worth it. Kids love these lights, and they’re much brighter than
you think. They work by using well-designed optics and efficient LEDs.
They’re great for remote cabins, boats, camping, RVs, and so on.



Chapter 26
Ten or So Worst Solar Mistakes

In This Chapter

Not seeing the forest for the trees

Leaping before you look
Measure once, cut twice — no three times

Believe it or not, you can abuse solar power. I don’t mean just by laying
out naked in the sun for hours without sunscreen, but rather by installing
ill-advised projects or not attending to the details as well as you should. For
some of you, this chapter is a reminder of what not to do. For others, it’s a
how-to seminar.

Installing Like Curly, Moe, and Larry

[ watched a Three Stooges movie where Curly plugged a leak in a shower by
connecting a pipe to it. Then the other end of the pipe leaked, so he connected
another pipe to that. The other end of that pipe leaked, so he installed another
pipe. Pretty soon, the bathroom was filled with pipes. Moe came in and slapped
Curly and then pulled Larry’s hair and slapped him, too. Curly retaliated by
whacking Moe on the head with a large wrench, and so it went.

If you fail to see the humor in this, you probably should not install a solar water
heater. In fact, anytime you install anything, keep your sense of humor handy.
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Opting for a Solar Swimming Pool
Heater Rather Than a Solar Cover

Wait a minute, you're thinking. This project was listed in the ten best solar
projects chapter!

Exactly. Solar pool heaters are very expensive, and you don’t get any return on
investment from them. They don’t last that long because sunshine and chlorine
eat them up. They're hard to maintain because they’re on your roof, and they
leak everywhere when they break (not if they break, when they break).

And you know what? A solar pool cover is about 2 percent of the cost and
works better. Plus, if you’ve got any sort of respect for Mother Nature, you
don’t mind freezing cold water because that’s exactly the way she serves it
up most of the time. So what’s a little cold water? Instead of getting out of bed
in the morning and flipping on your coffee pot, jump into your freezing pool.
You'll be awake in no time (and think of all the energy you’ll save).

Going Out of Your Mind
by Going Off-Grid

If you have a choice between going off-grid and installing a PV intertie system,
do not go off-grid. The economics are horrible, in a relative sense. Off-grid
systems use batteries, which are operational and waste nightmares. Plus, you
can’t get a mortgage for an off-grid house.

Nevertheless, a movement is afoot to “go back to Mother Nature” by going
off-grid. This movement would be better titled, “getting away from humanity
while punching Mother Nature in the gut.”

You can save a heckuva lot more pollution by going intertie than off-grid in
many ways. If you want to get away from humanity (I'm empathetic, believe
me), go backpacking and remember to take biodegradable toilet paper. Then
when you get back home, check your intertie PV system to see how much of
a net surplus of energy you generated.
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Relying on Solar When You
Rarely See the Sun

If you're in a cloudy, rainy, cold climate, and your utility rates are low, don’t
install a PV system, no matter how much you want to jump on the bandwagon.
You can use your money to save the world in many other planet-friendly, more
efficient ways. Install a geothermal system for heating and cooling. Put in a
pellet stove and figure out how to work it perfectly. Give to Greenpeace.

Cheaping Out on Water Heater Systems

If you review the availability of solar water heater systems, you'll find a large
range of prices and performances, and you’ll discover that some systems don’t
work very well in cold climates. If you're in a climate where temperatures can
drop below freezing, the pipes or the collector in some solar water heaters can
burst (but the manufacturer will never tell you that).

Now picture this scenario: It took six men to lift the collector onto your roof,
and this was after it took an hour to pull the thing out of its very large, very
expensive packing crate that was delivered via truck because UPS doesn’t
deliver anything that big. So now you need to get six men to lift it back down,
repack it, and send it back to the factory for warranty repairs. The company
fixes it, repacks it, then trucks it back to you (warranty repairs generally
don’t cover shipping costs, so you’ll have to pay those). Then you must find
six men to lift the collector back into place on your roof. But you still have
the same problem: You cheaped out and bought a system not made for your
particular climate.

The point of all this? Be very thorough when researching and selecting a
solar water heater system. It’s the best thing under the sun, but it can be the
worst if you don’t do your homework.

Vour Eyes Are Bigger Than Vour Stomach

Any solar system that generates more energy than you use is a waste. You save
nothing by using a solar system at less than its capacity. If you install a solar
water heater that’s too big, you've wasted money. If you install an intertie
system that’s too big, you get nothing for the excess power that you don’t use.
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Skipping the Groundwork

Strictly speaking, you don’t have to do an energy audit and take conservation
steps before installing a solar system. But bypassing these processes violates
the spirit of solar philosophy. Actually, I don’t really have to put this item in
this list because you're already an environmentalist, right?

Going with the Cheapest Bid
Because It’s the Cheapest

Do I really need to elaborate? In case I do, let me just remind you that you get
what you pay for. Cheap usually means more headaches, shoddy quality, and
more money in the long run. Spend a little more money up front for quality
equipment and better workmanship. In the end, you’ll be glad you did.

Ignoring Murphy’s Law

If you think I'm just joking when I talk about Murphy’s Law, think again. I've
been doing projects since [ was 5. I've done easy ones, I've done hard ones.
I've been in the linear particle accelerator at Stanford University working on
projects with doctors and engineers who have fancy degrees and thousands of
years’ worth of experience. Nothing ever goes the way it’s supposed to. Never.

Always remember: Measure twice, cut once. Then be prepared for anything,
and always be patient. Every project involves art and science. The science
part is usually obvious, and that’s what attracts most people. The art is in
smiling when things go awry.
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costs. See also energy costs
budget considerations, 99-100
contractors, 238
costs per kWh, calculating, 23-25
data collection, 84
equipment, 84
installation, 84, 99-100
interest, 84
net, 84-86
off-grid, 276-277
refuse, 84
solar energy, 14
solar homes, 305-306
swimming pool solar supplies, 172
water heating system, 162
wind turbines, 225-226
county codes, water heating system, 162
county engineer, 228
cowling, 202-203
craftsmanship, contractors, 237
creating
collectors, 177-178
convective cooling, 204-205
screen retractors, 131
solar pool-heating systems, 175-177
curtains. See blinds and drapes
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data collection
cost, 84
energy bills, 20-21
data interpretation, 25-26
Database of State Incentives for Renewable
Energy (DSIRE), 86
Daum, Kevin
Building Your Own Home For Dummies, 291
DC-to-AC inverters, 95, 261-262
debt-to-income ratio, 329
delta controller, 185
depreciation, calculating, 22
designing, solar homes, 18, 295-299
differential temperature controllers, 160
digital display, inverter, 262
diminishing marginal utility, 29
direct current (DC)
AC versus, 279-280
DC-to-AC inverters, 95, 261-262
loads controller, 278
PV systems, 70
direct systems, 148
disconnect switch, 261
discounts, estimated, 85-86
DOE. See U.S. Department of Energy (DOE)
do-it-yourself, contracting versus, 231-240
do-it-yourself projects
awnings, 341
installing, 101
landscaping, 340
off-grid reading lights, 343
off-grid swimming pool heaters, 341-342
overhangs, 341
solar attic vent fans, 340-341
solar battery chargers, 343
solar fountains, 343-344
solar ovens, 342-343
solar water heaters, 339-340
solar-powered sprinklers, 344
trellises, 341
water heating systems, 161-163
water purifiers, 342
dollhouse project, 124
door seals, fixing, 31-32
drain valves, 149, 158
drainage, 295

drainback systems, water heaters,
181, 189-190
drapes. See blinds and drapes
drawbacks, solar energy, 14-16
DSIRE (Database of State Incentives for
Renewable Energy), 86
duty cycle, 219, 221, 283
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Economy, Peter
Building Your Own Home For Dummies, 291
EEM (energy efficient mortgages), 325
efficiency. See also energy efficiency
battery, 281
fan, 201-203
increasing swimming pool, 170-171
inverter, 262
electrical, safety, 104-105
electricity, converting from sunlight, 70
electronics, energy conservation, 45-46
elevation, 76
energy
audits, 264-265
bureaucracy, 14-16
conserving, 40
prices, 268-269
production, 15
renewable versus sustainable, 8
thermal, 67
energy bills
allocating energy costs, 21-22
anomalies, 26-27
collecting data, 20-21
sample, 22-26
energy costs
allocating, 21-22
payback, 268-269
rising, 92
statistics, 87
energy efficiency
air conditioning, 48-49
appliances, 42-45
awnings, 53-54
blinds, 52
conserving energy, 40
controlling heating and cooling, 55-56
doors, 322
electronics, 45-46



financing program, 325

heating, 48-49

hot tubs, 51, 185-186

hot water, 46-48

lighting, 41-42

opening/closing windows and doors, 56-57

roofs, 49-50

r-value, 51

screens, 54-55

shades, 54-55

swimming pools, 51, 170

ventilation, 48-49

windows, 49-50
energy efficient mortgages (EEMs), 325
Energy Grid, The, 86. See also off-grid
Energy Information Administration, 25, 87
energy requirements, calculating, 15, 220
ENERGY STAR rating system, 42-43
energy usage

appliances, 28

calculating, 27-29

climate, 75
environmental benefits, 10-12, 89
equipment

cost, 84

leasing solar, 326

mounting, 261

overview, 266

tips, 103-104
establishing, baseline usage, 26
evacuated tube collectors, 155-156
evaluating, solar potential, 71-82
exhaust fans, 204
expandibility ports, inverter, 262
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fabric, heat capacity, 69
Fannie Mae mortgages, 325
fans. See also attic vent fans
box, 203-204
ceiling, 204-208
cowling, 202-203
efficiency, 201-203
exhaust, 204
operation, 201-203

oscillating, 203

as solar project, 95, 140

tabletop, 207-208

thermostats, 203

vent, 207, 211-212, 245-246

whole house, 206-207

window, 204
Farmer Mac mortgages, 325
Federal Home Mortgage Loan Corporation

(Freddie Mac), 325
Federal National Mortgage Association
(Fannie Mae), 325

fees, 84
filters

changing, 34-35

overview, 64-65
financial incentives, 9-10, 269
financing

alternative, 326-327

banks, 327-329

loans, 323-326

overview, 323

solar investments, 323-329
Find Solar, 86
fixing

attics, 34

door seals, 31-32

leaks, 29-33

window seals, 32
flashlights project, 124-125, 348
flat-plate solar collectors, 153-155
floors, materials, 299
flow meters, 158
fluid, 68
fluorescents, 41-42
fog (frequent), 72
footprint, carbon, 10-12
fountains. See solar fountains
Freddie Mac mortgages, 325
freeze damage, avoiding, 149
frequency, 61-62
Frowine, Steve

Gardening For Dummies, 101
full-scale PV system. See PV systems
fuse box connections, 262
fuse size, specifications, 221-222
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gains, estimated, 85-86
garage, 298
Gardening For Dummies (Frowine and the
National Gardening Association), 101
gas, carbon emissions, 11
gauges, pressure, 158
government agencies, water rights, 228
greenhouse effect, 65, 244
greenhouses
defined, 241
overview, 18, 242-243
projects overview, 246
grid. See off-grid
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habits, changing, 41-51
hardware, PV systems, 263-264
hat fans, 123, 348
head pressure, 174, 217
heat
capacity of materials, 69
converting from sunlight, 67-69
distribution systems, 250
overview, 67
transfer modes, 67-68
heat collectors, 68-69
heating. See also swimming pool heaters,
solar
controlling, 55-56
energy conservation, 48-49
inspection, 32-33
hedging
defined, 83
overview, 254-255
high thermal conductivity, 68
hiring, contractor, 235-240
home
appreciation, 10, 93
basic building rules, 292
energy ratings, 325
solar office, 95
Home Energy Saver, 37

home equity loans
financing solar investments, 93-94
overview, 324
tax-deductible, 321
hood awnings, 54
hot tubs, 51, 185-186
hot water, conservation habits, 46-47. See
also water heaters
household energy efficiency
auditing, 29-37
energy bills, 20-27
energy usage, 27-29
HUD (U.S. Department of Housing and
Urban Development), 326
HVAC systems, servicing, 35
hydro power
advantages, 226-227
disadvantages, 227
measurements, 227
overview, 223, 226
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icons, book, 4
ICS. See integral collector storage (ICS)
incandescents, 41
incident, 65
indirect systems, 148
infrared light, 62
installing
awnings, 341
closed-loop antifreeze systems, 190-192
costs, 84, 99-100
do-it-yourself projects, 101
drainback systems, 189-190
equipment tips, 103-104
ICS systems, 186-188
overhangs, 341
photosynthesis, 101
PV systems, 97, 264-267, 334
recommended investments, 102-103
safety, 104-106
solar attic vent fans, 102, 208-212, 338,
340-341
solar light tubes, 138-140



solar water heaters, 335-336, 339-340
solar-powered sprinklers, 344
swimming pool covers, 335
swimming pool heaters, 174-175,
334-335, 341-342
trellises, 341
tubular skylights, 138-140
water heaters, 97
water purifiers, 342
insulation
auditing, 33-34
window, 34
insurance
lifestyle, 255
water heating system, 162
intangibles, 89, 255
integral collector storage (ICS)
collectors, for pools, 150-152, 154
comparing water heating systems, 183
installing bath system, 186-188
overview, 180-181
interest, cost, 84
interior blinds, 102
Internet. See Web sites
intertie
defined, 96
net metering, 256-259
overview, 102, 255-256
PV systems, 104, 253
system utilization, 257
variable rate structure, 273-274
interviewing, contractors, 238
inverters
DC-to-AC, 95, 261-262
efficiency, 262
overview, 259-260, 262, 278
investments
financing with home equity loan, 93-94
full-scale PV system, 96
overview, 265
recommended, 102-103
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kerosene, carbon emissions, 11
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lamps, 137-138, 348
landscaping
lighting, 42, 345-346
overview, 102, 340
projects, 109-121
solar investment, 333-334
lattices, project, 120-121
laundry, energy conservation, 46
leaks, auditing, 29-33
leasing, solar equipment, 326
legal rights, solar power, 13
lifestyle insurance, 255
lifetime, battery, 282
light tubes, 103, 138-140
light(ing)
adjusting, 35
atmospheric, 65-67
conserving energy, 41-42
infrared, 62
interaction, 64-65
landscape, 42, 336, 345-346
off-grid reading, 343
overview, 61-63
ultraviolet, 62
lights project, 116-117, 336
liquid propane, carbon emissions, 11
living space, increasing, 337-338
loans
overview, 323-324
types, 324
loan-to-value ratio, 311, 329
local climate, 269
location, solar home, 292-295
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maintenance
battery, 282
cost, 84
off-grid, 276-277
manual systems, solar pool covers, 169
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materials

floors, 299

roofing, 300-301

windows, 299
maximum instantaneous load,

calculating, 221

meters. See also net metering

flow, 158

power, 263

thermometers, 159
mistakes, solar, 349-352
mitigation, pollution, 254, 268
mixing valves, 158-159
mobile locations, powering, 222
modes, heat transfer, 67-68
monitoring functions, inverter, 262
monitors, solar water heater system,

158-159

mortgage options, 325-326
motorized valves, 159
motors, directly powering, 216-219
mounting

collectors, 81-82

considerations, 270

equipment, 261
Murphy’s Law, 352
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National Association of Energy Service
Companies (NAESCO), 37
National Association of Real Estate
Appraisers (NAREA), 10
National Climatic Data Center (NCDC), 75
National Gardening Association
Gardening For Dummies, 101
National Renewable Energy Laboratory
(NREL), 75
natural gas, carbon emissions, 11
natural ventilation. See also ventilation
chimney effect, 198-199
enhancing, 201-207
optimizing air movements, 199-200
overview, 195-196
prevailing winds, 196-198
seasonal variations, 200-201
NCDC (National Climatic Data Center), 75

net costs, calculating, 84-86
net metering
intertie, 256-259
overview, 321
time-of-use (TOU) rate scheduling,
258-259, 263
net total, 273
novelties, solar, 123-126
NREL (National Renewable Energy
Laboratory), 75
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obtaining, bids, 236
off-grid

batteries, 280-283

costs, 276-277

defined, 275

disadvantages, 350

energy consumption calculations, 284-286

living overview, 18

maintenance, 276-277

overview, 275-276

pollution, 277-278

pricing systems, 283

projects, 137-140

real-life scenario, 284-287

solar options, 278-280

system components, 286-287
oil, carbon emissions, 11
on-demand water heaters, 48
online calculations, 86
open-loop flooded systems, 182
operating schedules, optimizing, 55-57
optimizing

air movements, 199-200

operating schedules, 55-57
organization, book, 2—4
orientation, solar home, 292-295
oscillating fans, 203
ovens. See solar ovens
overhangs

installing, 341

project, 120-121

solar investment, 337
ozone, 65
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passing, code, 234-235
passive methods, natural ventilation, 195
passive systems, 159
payback

calculating, 87-88

defined, 87

energy prices, 268-269

financial incentives, 269

income taxes, 89

local climate, 269

mounting, 270

overview, 267-268

period, 9

pollution mitigation, 268

utility rates, 268-274
paying, contractors, 239
peak instantaneous power output,

calculating, 219
performing, energy audits, 264-265
permits, 84. See also codes
photons, 61
photosynthesis, 101
photovoltaic cells (PV cells), 70. See also
PV systems

pipes

energy conservation, 48

pipe unions, 158

solar water heater system, 157

tips, 157
planting trees, project, 117-120
plastic, heat capacity, 69
plumbing, safety, 104-105
pollution

carbon dioxide, 278

mitigation, 254, 268

off-grid, 277-278

overview, 91
pools. See swimming pools
portable showers, 124, 346
power meters, utility, 263
power needs, assessing, 219-222
power use, statistics, 8
powering

ceiling fans, 207-208

mobile locations, 222

motors, 216-219

pumps, 216-219

remote locations, 222

swimming pool pump systems, 218-219
tabletop fans, 207-208
water supply systems, 216-218
practical test conditions (PTC), 264
pressure
back, 218
gauges, 158
head, 174, 217
test, 30-31
prevailing winds, natural ventilation,
196-198, 295
pricing, off-grid systems, 283
professional auditing, 36-37
projects. See solar projects
propane, 11
property tax, 320
PTC (practical test conditions), 264
pumps
directly powering, 216-219
solar water heater systems, 159
specifications, 217-218
purifiers, water, 164-165, 342
PV cells (photovoltaic cells), 70. See also
PV systems
PV modules, 259
PV panels, 260-261
PV systems
battery operated, 219
benefits, 254-255
components, 259-263
full-scale, 96-97
hardware, 263-264
installing, 97, 264-267, 334
off-grid, 278-280
payback, 267-268
photovoltaic cells (PV cells), 70
standalone, 253
types, 253
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radiant barriers, project, 132-133
radiant heat floor systems, 192-194
radiation, 68
radiation (sun), reactions with matter, 63-67
rate structures

Northern California, 272

overview, 270

time-of-use (TOU), 87, 96, 271-273

types, 271-273
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reading lamp, project, 137-138
Real Goods, batteries, 281
rebates, 318-319
recirculation

defined, 149

systems, 182
reflection, 64
refrigerators, energy conservation, 44-45
refuse, cost, 84
regulations. See codes
reliability

PV system, 263

solar power, 14-15
relief valves, 158
remote locations, powering, 222
remote ownership plans, 327
renewable, forms of energy, 8
researching

projects, 231-232

subsidies, 322
Residential Energy Services Network

(RESNET), 325

retractable shades, 54-55
risk

analyzing, 88

battery, 282-283

profile, 83-84
roof exposure, 297
roofing materials, 300-301
Rule of 72, 91
RV appliances, project, 137
r-value, 51
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safety
electrical, 104-105
installation, 104-106
inverter features, 262
plumbing, 104-105
water heater system risks, 162
salvage, 85
savings, calculating, 86-87
scattering, 64
scenarios
energy costs, 92
home equity loans, 93-94
home office, 95
home value, 93
investments, 90-91

off-grid home, 284-287
pollution, 91
PV system, 96-97
solar fan, 95
swimming pool, 94-95
tiered rate structures, 92-93
water heater, 90, 94, 97
screen retractor, creating manual, 130-132
screens
creating manual retractor, 130-132
energy efficiency, 54-55
sunscreens, 102, 129-131, 346
seasonal rate structure, 271
seasonal variations, natural ventilation,
200-201
security system, projects, 133-135
selling, solar homes, 313-314
semiconductor, 70
servicing, HVAC systems, 35
shade cloth, 54
shades, energy conservation, 54-55
showers (portable), 124, 346
simple rate structure, 271
size, project, 16-18
skylights, 103, 138-140
skyline, 76
small-scale PV systems, project, 136-137
smog, 72
snowfall, 72
solar car project, 124
solar equpment, leasing, 326
solar fountains
building, 343-344
overview, 101, 347
pond, 124
project, 109-116, 124
solar home
appliances, 300
basic home building rules, 292
building codes, 293-294
building process, 291-301
buying, 304-312
construction process, 301
designing, 18, 295-299
determining value, 311-312
location, 292-295
materials, 299-301
orientation, 292-295
selling, 313-314
utilities, 300
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solar investments
analyzing, 83-89
financing, 93-94, 323-326
increasing living space, 337-338
landscaping, 333-334
overhangs, 337
PV systems, 334
real-life scenarios, 89-97
solar attic vent fan, 338
solar water heaters, 335-336
swimming pool cover, 335
swimming pool heater, 334-335
window blinds, 336-337
yard lighting, 336

solar ovens
building, 342-343
cooking, 44, 101, 348
project, 141-145

solar panel
output specifications, 221
safety, 105

solar pool covers
automatic systems, 169
disadvantages, 350
manual systems, 169
project, 167-169

solar pool heaters. See swimming pool

heaters, solar

solar potential
collector cross sections, 79-81
evaluating, 71-82
plotting sun charts, 75-79
solar home, 294-295

solar power
environmental benefits, 10-12
financial benefits, 9-10
legal rights, 13
unlimited supply, 12
versatility, 13-14
water, 226-228
wind, 223-226

solar projects
awnings, 120-121
battery power, 135-136
blinds and drapes, 128-129
budget considerations, 99-100
christmas lights, 125-126
do-it-yourself, 101
greenhouses, 246
landscaping, 109-121

lattices, 120-121

manual screen retractor, 130-132

off-grid, 137-140

overhangs, 120-121

portable showers, 124

radiant barriers, 132-133

reading lamp, 137-138

researching, 231-232

RV apppliances, 137

security systems, 133-135

size, 16-18

small-scale PV systems, 136-137

solar fans, 140

solar flashlights, 124-125, 348

solar fountain, 109-116, 124

solar light tubes, 138-140

solar lights, 116-117

solar novelties, 123-126

solar oven, 141-145

solar space heater, 212-213

solar yard machinery, 125

subsidizing, 317-322

sunrooms, 246

sunscreen, 129-132

swimming pool, 125, 167-177

tubular skylights, 138-140

water purifier systems, 164-165

windows coverings overview, 126-128
solar rooms

aesthetics, 251-252

anatomy, 247-252

overview, 241

types, 242-243
solar systems, 15-18. See also specific topics
solar water heaters, 101, 335-336, 339-340
solar-powered sprinklers, installing, 344
specifications

battery size, 221

fuse size, 221-222

pumps, 217-218

solar panel output, 221

swimming pool pump, 219

voltage output, 221
spinning prism, project, 124
standalone PV system, 253
standard test conditions (STC), 264
statistics

Department of Energy (DOE), 27

energy costs, 87

power use, 8
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STC (standard test conditions), 264
steel, heat capacity, 69
subsidies
defined, 318
home-operated business incentives,
320-321
net metering, 321
overview, 254, 317-318
property tax, 320
rebates, 318-319
researching, 322
tax credits, 320
tax-deductible home equity loans, 321
subsidizing, solar projects, 317-322
sun, 62
sun charts
adding skyline effects, 76-78
basic path of the sun, 76
defined, 75
plotting, 75-79
sunlight intensity, 78-79
sun tea, 347
sunlight
calculating, 220
climate, 72
collecting, 149-156
converting into electricity, 70
converting into heat, 67-69
intensity, 78-79
sunrooms, 241, 243, 246
sunscreens, 102, 129-131, 346
supplementing, water heaters, 179-194
supplier loans, 324
supply, solar power, 12
sustainable forms of energy, 8
swimming pool covers
automatic systems, 169
disadvantages, 350
manual systems, 169
project, 167-169
swimming pool heaters, solar
creating, 175-177
installing, 174-175, 334-335, 341-342
overview, 94-95
swimming pools
energy conservation, 51
increasing efficiency, 170-171
installing covers, 335
lights project, 125

powering pump systems, 218-219
pump specifications, 219
solar pool covers, 167-169, 350
solar pros and cons, 169-170
starter system, 171-173

swing valves, 158

system output, 269

system utilization, intertie, 257
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tabletop fans, powering, 207-208
taxes
as cost, 84
credits, 320
incentives, 162
property, 320
tea, brewed in the sun, 347
temperature, 72
tempering valves, 158-159
test, pressure, 30-31
thermal energy, 67
thermometers, 159
thermosiphon, 68, 159, 182
thermostats
fans, 203
programming, 56
Third World countries, 150, 164, 182
tiered rate structures, 92-93, 271
time-of-use (TOU)
billing system, 26
net metering rewards, 258-259, 263
rate structure, 87, 96, 271-273
tips
equipment, 103-104
lighting energy conservation, 41-42
pipes, 157
solar light tube, 138-140
water heating systems, 184-185
total system capacity, calculating, 219
TOU. See time-of-use (TOU)
transfer switch, 279
transmission, 64
transparent cover, 247
trees, planting project, 117-120
trellises, installing, 341
tubes, solar light, 138-140
tubular skylights, 103, 138-140
turbines, wind, 223-225
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ultraviolet light, 62
upkeep, solar energy, 16
U.S. Army Corps of Engineers, 228
U.S. Department of Agriculture (USDA),
228, 325
U.S. Department of Energy (DOE)
Consumer Guide, 32
guide to energy efficiency, 39
mortgage option, 326
statistics, 27
U.S. Department of Housing and Urban
Development (HUD), 326
U.S. Department of Veterans Affairs (VA), 326
U.S. Geological Survey, 228
USDA (U.S. Department of Agriculture),
228, 325
utilities, 300
utility
company overview, 266-267
diminishing marginal, 29
power meters overview, 263
rates, 268-273
utilization, 310
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VA (U.S. Department of Veterans Affairs), 326
vacuum breakers, 159
vacuuming, energy conservation, 46
value, solar home, 311-312
valves
ball, 158
check, 158
drain, 149, 158
mixing, 158-159
relief, 158
solar water heater system, 158-159
swing, 158
tempering, 158-159
variable rate structure, intertie systems,
273-274
Venetian awning, 53
vent fans, 207, 211-212, 245-246. See also
attic vent fans

ventilation, 300-301. See also natural
ventilation
ceiling fans, 207-208
energy conservation, 48-49
fan efficiency, 201-203
fan operation, 201-203
fan types, 203-207
inspection, 32-33
natural, 195-201
rules, 200
solar attic vent fan, 208-212
solar space heater, 212-213
tabletop fans, 207-208
voltage output, specifications, 221
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warranties, water heater system, 162
water
drainage, 295
heat capacity, 69
rights, 228, 295
solar power, 223-228
supply systems, 216-218
wall, 248
water heaters
energy conservation, 48
hot water supply, 180
installing, 97
on-demand, 48
replacing, 94
safety, 106
solar, 101, 335-336, 339-340
supplementing, 90, 179-194
water heating systems
closed-loop antifreeze system
installation, 190-192
components, 148-156
concerns, 160-161
considerations, 160-161
controllers, 159-160
cost, 351
do-it-yourself, 162-163
drainback systems, 181, 189-190
hot tubs, 51, 185-186
ICS system installation, 186—-188
insurance, 162
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water heating systems (continued)
overview, 147-148
pipes, 157
pumps and thermosiphons, 159
radiant heat floor systems, 192-194
risks, 162
solar collectors, 149-156
solar water heaters, 101, 335-336, 339-340
supplementing, 179-194
system types, 180-183
tips, 184-185
valves and monitors, 158-159
warranties, 162
water power. See hydro power
water purifiers, 164-165, 342
wavelength, 61-62
weather concerns, 160, 182-183
Web sites
Army Corps of Engineers, 228
Clean Power Estimator, 86
Database of State Incentives for
Renewable Energy (DSIRE), 86
Department of Agriculture (USDA),
228, 325
Department of Energy (DOE), 32, 39, 326
Department of Housing and Urban
Development (HUD), 326
Department of Veterans Affairs (VA), 326
Energy Grid, The, 86
Energy Information Administration, 25
ENERGY STAR, 42
Federal Home Mortgage Loan
Corporation, 325
Federal National Mortgage Association, 325
Find Solar, 86
Home Energy Saver, 37
National Association of Energy Service
Companies (NAESCO), 37

National Climatic Data Center, 75
National Renewable Energy Laboratory, 75
Real Goods, 281
Residential Energy Services Network
(RESNET), 325
U.S. Geological Survey, 228
white night, 80
whole house fans, 206-207
wind
climate, 72
solar power, 223-226
wind turbines, 223-225
window coverings
choosing locations, 126-127
energy conservation, 52
indoors (interior), 102, 128
options, 52, 127-129, 336-337
outdoor (exterior), 129
overview, 102
project, 128-129
as solar investments, 336-337
windows
energy conservation, 49-50
fans, 204
insulation, 34
materials, 299
seals, 32
solar home, 298
wiring, 262
wood
carbon emissions, 11
heat capacity, 69
wool, heat capacity, 69
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yard machinery, project, 125





