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Project number: M/923

Title: ‘Design of a solar heating system for a building’

Objectives:

1. To calculate the heat requirements for space heating and hot water services for

the building.

2. To design a suitable system for the collection and storage of low temperature

solar energy to satisfy the heat requirements of the building.

3. To determine the optimum size of the solar collector, storage unit, pumps,
piping and other equipments and accessories involved in the system, includihg

all necessary instrumentation and controls.

4. To prepare detailed drawings showing clearly the system layout and

components.

5. To conduct a cost-estimate and compare it with that of a conventional heating

system without solar.



Introduction

[n today’s climate of growing energy needs and increasing environmental concern,
alternatives to the use of non-renewable and polluting fossil fuels have to be

investigated. One such alternative is sclar energy.

Due to the nature of solar energy, two components are required to have a functional
solar energy generator. These two components are a collector and a storage unit. The
collector simply collects the radiation that falls on it and converts a fraction of it to
other forms of energy (either electricity and heat or heat alone). The storage unit is
required because of the non-constant nature of solar energy; at certain times only a
very small amount of radiation will be received. At night or during heavy cloud cover,
for example, the amount of energy produced by the collector will be quite small. The
storage unit can hold the excess energy produced during the periods of maximum
productivity, and release it when the productivity drops. In practice, a backup pov:/er
supply is usually added, too, for the situations when the amount of energy required is
greater than both what is being produced and what is stored in the container.

Methods of collecting and storing solar energy vary depending on the uses planned
for the solar generator. In general, there are three types of collectors and many forms
of storage units. The three types of collectors are flat-plate collectors, focusing

collectors, and passive collectors.

People use energy for many things, but a few general tasks consume most of the
energy. These tasks include transportation, heating, cooling, and the generation of
electricity. Solar energy can be applied to all four of these tasks with different levels

of success.

Heating is the business for which solar energy is best suited. Solar heating requires
almost no energy transformation, so it has a very high efficiency. Heat energy can be
stored in a liquid, such as water, or in a packed bed. Heat energy is also often stored
in phase-changer or heat-of-fusion units. Solar energy is frequently used in residential
homes to heat water. This is an easy application, as the desired end result (hot water)

is the storage facility.

(8]



Solar energy is often used to directly heat a house or building. Heating a building
requires much more energy than heating a building’s water, so much larger panels are
necessary. Generally a building that is heated by solar power will have its water
heated by solar power as well. The type of storage facility most often used for such
large solar heaters is the heat-of-fusion storage unit, but other kinds (such as the
packed bed or hot water tank) can be used as well. This application of solar power is
less common than the two mentioned above, because of the cost of the large panels
and storage system required to make it work. Often if an entire building is heated by
solar power, passive collectors are used in addition to one of the other two types.
Passive collectors will generally be an integral part of the building itself, so buildings

taking advantage of passive collectors must be created with solar heating in mind.

Solar energy can be used for other things besides heating. It may seem strange, but
one of the most common uses of solar energy today is cooling. Solar cooling is far
more expensive than solar heating, so it is almost never seen in private homes. Solar
energy is used to cool things by phase changing a liquid to gas through heat, and then
forcing the gas into a lower pressure chamber.

Besides being used for heating and cooling, solar energy can be directly converted to
electricity. Most of our tools are designed to be driven by electricity, so if you can
create electricity through solar power, you can run almost anything with solar power.
The solar collectors that convert radiation into electricity can be either flat-plane
collectors or focusing collectors, and the silicon components of these collectors are

photovoltaic cells.

Solar power has two big advantages over fossil fuels. The first is in the fact that it is

renewable; it is never going to run out. The second is its effect on the environment.

Of all the energy sources available, solar has perhaps the most promise. Numerically,
it is capable of producing the raw power required to satisfy the entire planet’s energy
needs. Environmentally, it is one of the least destructive of all the sources of energy.
Practically, it can be adjusted to power nearly everything except transportation with
very little adjustment, and even transportation with some modest modifications to the

current general system of travel. Clearly. solar energy is a resource of the future.



In this project the possibility of heating a house with the aid of floor heating system

and using solar energy as the energy source will be examined.




