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WHAT IS SOLAR ENERGY?

Solar energy is one of the cleanest and most abundant proven sources of renewable energy.’
The enormous energy from the sun, in the form of sunlight, results from the process of
nuclear fusion which occurs inside of the center of the sun.?

A SUNNY FACT

To get a sense of the incredible intensity of the sun’s energy, consider that that every 50
minutes the sun provides enough energy to meet the needs of annual energy consumption
worldwide.?

Solar energy is mainly classified into two types - electrical and thermal solar energy.

1 SOLAR ELECTRICAL ENERGY

This technology converts sunlight directly into electricity using photovoltaic cells that are
assembled into panels and installed on various types of surfaces. It can be grid-connected
and/or off-grid.

OFF-GRID PHOTOVOLTAIC (PV) TECHNOLOGY / STAND-ALONE SYSTEM

N
Stand-alone PV systems are designed to operate independently of the power grid. It is
possible to run standalone solar PV systems with or without batteries. Solar water
pumping and solar home systems are some examples of this type of solar energy.

ON-GRID PV TECHNOLOGIES

N
Generally large solar PV plants are grid
connected, built on the ground, mounted
on building rooftops or floating on large |
bodies of water.
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+ Solar PV rooftop installations: A solar Solar Module
PV unit installed on the roof or built into
a building's facade that converts solar
energy into electricity. This can be used
to fulfill the building’s own demands for
energy consumption and can also be
fed back into the electrical grid in certain
cases.

Figure 1: Grid connected solar PV system (https./www.ema.
gov.sg/Solar_Photovoltaic_Systems.aspx) (2019,
Government of Singapore)
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+ Large solar PV power plant or solar farm: Solar farms usually consist of solar panels
installed on the ground throughout a large area. These supply electricity to the electric
grid in most situations and are part of the energy mix of the utility.*

Figure 2: large PV power plant (Source: pixabay)
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Solar energy is now one

of the cheapest and $ 1.65
most abundant energy per
sources in the world. In Watt
December 2016, the cost

of building and installing

new solar electricity

generation dropped to

USD 1.65 per watt, giving

shoulder to shoulder competition to
wind (USD 1.66 per watt) and its
nonconventional fuel competitors.

Numerous
manufacturers offer a
cost-efficient solar
panel with more than
20 percent efficiency.
Efficiency levels of
solar panels have been
increasing as rapidly as solar costs
are decreasing.

Solar technology
systems are - -
shareable.
Community solar
power farms can
provide electricity
for hundreds of
people, reducing
the initial investment required by
individual homeowners.®

Solar energy can reach
new heights. In addition
to powering homes,

businesses, roads,
trains and cars, it can
also power airplanes.
Swiss pilot Bertrand
Piccard flew a solar-
operated airplane
without any
backup power
source in

2015.10M
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2 SOLAR THERMAL ENERGY

Solar thermal energy converts the absorbed heat from the sun into a usable form of
energy. The heat absorbed is used for various applications directly or transformed into
electricity.

SOLAR WATER HEATING SOLAR PROCESS HEAT

N

N N
Solar water heaters, also known as solar Solar process heat technology can be
domestic hot water systems, can be a used for space and water heating,
cost-effective way to generate hot water = Ventilation, and space cooling to make
for your home. Solar water heating commercial and industrial buildings
systems capture and use the sun’s more energy efficient. It can be further
thermal energy to heat water. They classified as space heating and cooling.®
consist of three main parts: a solar - Space heating: Generally, this type of
collector, isolated piping and a tank for system uses a transpired coilector,
hot water storage. Figure 3 shows the consisting of a thin, black metal panel
operation of a solar water heating installed on a south-facing wall to
system. It can be classified as active or absorb the heat of the sun. Eventually,
passive.® heated air is then sucked into the
_ _ _ ventilation system from the top of the
Figure 3: Typical solar water heating system (https:/ room.

www.pinterest.co.uk/pin/468233692477777051/)

* Space cooling: Solar absorption

4 D . Solar Water Heating systems and solar des!ccant systems
e System are the; two technologles currgntly in
7 ; operation to provide space cooling.

CSP technologies concentrate solar
heat on mirrors and achieve a large
temperature range to heat a gas, solid or
liquid which can then be used for
electricity generation. The three main
categories of CSP technologies are

linear Fresnel concentrations, parabolic
trough, and power tower systems.’

* Passive solar water heating system: Figure 4: A power tower CSP plant (https:/www.
The solar system is said to be passive energy.gov/eere/solar/csp-systems-analysis)
if the heat is stored and used without Lay— Receer
excessive mechanical pumping. J
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* Active solar water heating system: The
solar system is said to be active if the
solar energy is collected in a liquid,
normally water or air, which is then S ;
transferred for use by pumps or fans. et 4 y
qetanks/ 5 1|
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3 PASSIVE SOLAR TECHNOLOGY

A passive solar building uses windows facing the sun to absorb heat and store it in materials
to heat up inside the buildings. It can be further classified as:®

* Passive solar heating: Passive solar heating buildings are designed in such a way that it h

SUN & SUSTAINABILITY

The United Nations defines
sustainability as “meeting the needs
of the present without compromising
the ability of future generations to
meet their own needs.” Solar energy
satisfles this widely accepted
definition of sustainability because
the sun’'s energy can be used
forever without lessening its future
availability.™

However, some of the materials
required in the manufacturing
process of solar panels are not
sustainable and they are difficult to
recycle. We are currently depending
on continuous fast paced research
and development to achieve
more sustainable manufacturing
processes for solar energy.

Programs such as rural
electrification have played avital role
in social and economic growth in
developing countries. Photovoltaic
technologies are environmentally
friendly without creating air or
noise pollution in use. Solar plants
have a lifespan of about 20 years or
more, making them a reliable energy
investment.
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Figure 5: Passive solar technology (https:/solyntaenergy.
com/2018/01/27/how-effective-passive-solar-design-is-in-

generating-energy/)

as glass facing the sun, and thermal mass that

absorb energy within the materials of the building and then releases the heat during hours, such as at night, when the sun is absent.

+ Passive solar cooling: Shading, thermal mass and natural ventilation are used by passive solar cooling systems to reduce unnecessary

daytime heat and keep the room at a comfortable temperature.
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