
Chapter 1: Introducing Solar Energy

The science of turning sunlight directly into electricity is known as photovoltaics (P.V.),
referring to photons of volt and electricity light. Solar panels contain solar cells, which
are most commonly made of silicon layers, a semiconductor material. When photons
of light from the sun enter a solar cell, they get absorbed and excite electrons in the
silicon layers, causing them to continuously move and flow through a wiring circuit that
feeds into the P.V. system. Harnessing this electron flow is what provides you with
electrical power!

The electricity produced by your solar panels and used by all batteries is (D.C) direct
current. For direct current, all the electrons produced by your solar cell move in one
direction only. However, your home’s electrical system and most appliances use
alternating current (A.C). This is the principle behind solar power.
We cannot, however, use direct current to charge and power alternating current
appliances. This brings about the ‘Inverter.’ The inverter converts the direct current
supplied by the solar panel into alternating current that can be used for your
appliances. For an alternating current, electrons move back and forth in alternating
directions about sixty times per second. Therefore, with a P.V. system running, you
need to have at least one inverter to convert D.C solar-generated electric current to
usable A.C power for your home or work appliance.

Why Choose a Solar electric system?
Apart from the financial benefits that solar has to offer, here are some reasons why
you should go for solar:



1. You should choose solar when the price of sustaining electrical power is too much.
2. You should choose solar when electric power in your area is not reliable or there is
no other electric supply source.
3. You should choose solar if the electricity supply in your area is poor. That way, with
solar, it can act as a cost-effective contingency.
4. When your most safe and convenient option is a solar electric system.

How Off-Grid Solar works
With an off-grid solar set-up, you will mount the solar panels wherever you want, safer
as it is in a position where sunlight can reach it easily. The off-grid solar system does
not have a utility grid, and therefore, the solar panel does not route to the utility grid.
An off-grid solar set-up is an obvious alternative to a ‘grid-tied solar system.’

For homeowners with no access or very difficult access to the utility grid, off-grid solar
systems are usually the best choice. Off-grid solar systems require battery storage
and a backup generator to maintain access to electricity at all times. The backup
generator is, however, optional. Off-grid systems also provide a solution for those who
want to be energy independent.
A typical off-grid solar system requires the following components in addition to the P.V.
solar panel for it to function fully:

Solar Charge controller.
Battery bank.
D.C and A.C disconnect switches.
System meter.
Off-grid central inverters.
Backup generators (optional but recommended)

The whole concept is to wire these components together to supply current to the
house.
Now how does the off-grid solar system utilize these components?



Usually, when electricity from the solar panel flows first to the charge controller and
through the battery bank, the battery bank will store solar energy so you can have
electricity at night or on cloudy days. They usually are sized to keep your house
running for about one to three cloudy days after fully charged.
In case of several weeks of cloudy days, the backup generators come in handy as
they will provide electricity to replace the sun. It can be fueled with biodiesel, petrol, or
diesel.
A D.C disconnect switch is connected to the solar panel. It is used to interrupt the flow
of D.C electricity from the solar panel when needed.
The reason why electricity from the solar panel passes the solar charge controller
before entering the battery is to protect your battery bank from under-charging or
over-charging.
The system meter is then connected to your battery bank. The system meter
measures and displays your solar system performance and status, such as how full is
your battery bank, how much electricity your solar panels are producing, or how much
electricity is in use.

The electricity that flows from the solar charge controller passes the system meter first
connected to the main D.C disconnect before it flows into the inverter. The main
reason for the D.C disconnect in this area is to disconnect the inverter from the battery
anytime you want to simply by flipping the switch. The reasons why you might need to
have a D.C disconnect at this position are to protect the wiring or, in case you need to
service the inverter. You wouldn’t want current to be flowing into it while servicing your
inverter
After the main D.C disconnect is in place, the current then flows through to your
inverter. The inverter converts the D.C current received into an A.C current for usage
by your household loads. The A.C electricity will then supply your household loads
through the A.C panel breaker.

The off-grid solar system also works in a way that if the energy supplied by the sun to
the solar panel is not enough to power your house loads, electricity comes from the
battery bank to compensate. Also, at night, we do not have energy coming from the
sun – therefore, your house load is powered totally by your battery bank.
As said earlier, in the case of several cloudy weeks, the sun’s energy might not be
sufficient to fill up the battery bank. However, the backup generator will suffice.

Can I install my own Off Grid Solar?
Yes! You can set-up and install an off-grid solar system yourself. But first, before you
go about it, depending on the country that you stay in, you should have a permit. It is
essential to go about it the right and legal way. For most of you, it will come down to
the rules of the local building authority.
You should also confirm that your project wouldn’t be disallowed by your zoning
department, historical district standards, or homeowner association. Once you have
your permit, you are good to go. All you need to do is to get every tool that you will



need in setting up. You might also need to develop a plan on running everything and
where they will be placed before you start.
Here are some requirements you should check before you decide to install an off-grid
solar system yourself;

You should be okay with spending several hours on the roof mounting the
solar panel (those that want to do a ground mount get a pass here).
You should have a standard type of roof (wood shingles, asphalt shingles,
standard flat roof, standing-seam metal).
You should ensure that your local building authority permits amateur
installation.

Answering the big two
There are two important questions you need to like yourself as a DIY installer to make
sure that both your house and you are ready for an off-grid solar system:

1. Area:
Where are the solar panels going?
A solar panel’s ideal position is a south-facing rooftop on a typical house in the
northern hemisphere. By placing panels on your rooftop, they are out of your way on
the ground and not taking up any space in your yard. Cool right?
When it’s on your roof, they face the sun during the peak hours of daylight, and they
can not be disturbed by obstructions on the ground that may cast shadows on the
array. It is not compulsory for your roof to be facing the south, as solar panels can
work on east and west-facing rooftops. However, any slight rotation to the south can
be helpful.
If your roof turns out to be a bad option, all hope isn’t lost yet, as you can set up your
solar panel using a ground mount array, which isn’t a bad option at all.

2. Loads:
How much electricity do you need?
The answer to this question can be answered by determining how much electricity you
consume. It’s as simple as you adding up a year’s worth of electricity bill. You could
consider looking at more than one year if you use air conditioning or any electric
heating. Why? Because the usage of those appliances varies with the weather. Just
make sure you use full years for accuracy.
Here’s how to calculate the amount of electricity you consume in a year;

Gather up all your electricity bills for the twelve consecutive months in that
particular year.
On the electricity bill for each month, you get an estimate of the kilowatt
per hour usage.



Sum up the total kilowatt per hour for each month to get the total kilowatt
per hour usage for that particular year. (Many utility bills now have a graph
or bar chart showing your monthly electrical usage for a whole year on
just a single bill).

Tip:
You can compare the yearly value you got from adding up the twelve months by
calculating your estimated yearly usage. Simply by adding up, for instance, five
consecutive annual usages. Add up the five complete years usage together and divide
by the number of years you added up, in this case, which is five. That way, you will get
the average annual usage of electricity. You can always compare this with a year’s
usage to see the difference.


