
SOLAR ENERGY  
 

 

INTRODUCTION 

In 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. Solar is one of the most talked-about alternative energy 
sources in the world today.  

This module seeks to provide a better understanding of solar energy and its 
application. It first defines and explains critical concepts and terms such as 
radiation, light, the photovoltaic effect and heliostats. It then identifies two 
basic groups of solar energy use: passive and active systems. The focus of this 
module is foremost on active systems such as solar panels and thermal solar 
collectors.  The module discusses advantages and disadvantages of the various 
systems and the way they are used in practice.  

The module is supported by videos and animations as illustration and deepening 
of the learning materials. After each section the module contains recap parts 
and quiz questions to make sure you have fully captured and understood the 
essence of the materials.  

 

LEARNING OBJECTIVES 

When you have successfully completed this unit you will be able to: 

1. Understand the basics of solar energy 

2. Define key terms such as ‘solar radiation’ and ‘the photovoltaic effect’  

3. Understand the principles involved in solar technologies 

4. Comprehend how solar panels and thermal solar collectors work 

5. Discuss the advantages and disadvantages of the various solar power systems  

6. Become familiar the application of the systems in practice 
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Where it all starts 
The sun is a huge source of energy. Imagine the sun as a large nuclear reactor, in which 
thermonuclear reactions take place, which are based on converting hydrogen to helium. It is 
assumed that our sun is extinguished in about 5 million years (and the Earth with it). Therefore, in 
human perspective,  solar energy is inexhaustible. 

 

 

Very brief history of using solar energy 
The history of solar power is a long as mankind is. The sun was worshiped by many ancient 
civilizations. Ancient people used glass to concentrate the sun’s rays to make fire or use burning 
mirrors to light torches for religious purposes. Archimedes, the Greek scientist, used the reflective 
properties of bronze shields to focus sunlight and to set fire to wooden ships from the Roman Empire 
which were besieging Syracuse. 

 
  

 

 

 

 

 

 

Section 1 - The sun and radiation 



Three parts of solar radiation 
Ultraviolet radiation (UV) comprises 9% of solar radiation and the impact on Earth's surface is 
alleviated by the atmospheric ozone layer. Ultraviolet radiation has a negative (mutagenic) effect on 
living organisms. 
Visible light  in all its colours comprises 45% of sunlight. This primary source of energy fuels the 
processes of photosynthesis (photochemical phase) through which chlorophyll is converted into the 
energy of chemical bonds of organic compounds.  
Infrared radiation comprises 46% of sunlight. When absorbed by living organisms and the land it is 
transformed into heat, which is a prerequisite for the course of biochemical reactions (metabolism). 

 
 
 
 

 

 

 

 

 

 

 

For agriculture the most important areas of solar radiation are visible radiation (light) and infrared 
radiation. The Earth’s atmosphere plays the role of the filter. If there is a disruption of its function, 
there are harmful effects of solar energy on Earth (like climate change and skin diseases). 

  RECAP   

Section 1 - The sun and radiation 

 Solar energy is inexhaustible. 

 Solar power is used for as long as mankind is around. 

 Solar radiation consists of three parts: Ultraviolet radiation (UV), visible light and 
infrared radiation. 

SELF-ASSESSMENT  

Section 1 - The sun and radiation 

1) In how many years will the sun be extinguished?  

 1 million years 
 3,5 million years 
 5 million years 



 

The uses of solar energy are divided into two basic groups, according to the means of use: 

 Passive use - appropriate architectural and construction elements such as the shape of the 
building or the materials used, enabling the capture, storage and distribution of solar 
radiation. 

 Active use - Includes two areas of solar energy: 
o through collectors or photovoltaic systems for concentrated solar power generation. 
o through solar water heating. 

Passive use 
The passive use of sunlight (or solar radiation) means using an appropriate architecture and location 
of buildings to significantly reduce energy consumption. A building should ideally be protected from 
sun and wind. Trees and natural heaps can protect it from cold winds. Appropriately placed 
deciduous trees protect a building from overheating in summer and allow sunlight in winter.  

For instance, buildings with large, south-oriented windows and small, north-oriented windows 
and good thermal insulation can absorb a significant portion of radiation. The use of daylight also 
reduces the demand for artificial lighting and air conditioning.  

Another example is solar radiation hitting the walls, windows and other building structural 
components. This is absorbed and stored according to the thermal capacity of the materials. The 
stored energy is then radiated into the interior of the building. 

There are six primary passive solar energy configurations:  

 direct solar gain, 
 indirect solar gain, 
 isolated solar gain, 
 heat storage, 
 insulation and glazing, 
 passive cooling. 

For more information on passive use of solar energy, please see the module on Energy Efficiency. 
 
Active use 
Today solar energy is actively used in two main forms for power. The first is photovoltaic conversion 
where electricity is produced directly from the sun. The second is thermal solar power where the sun 
is used to heat fluid, which drives turbines or other machinery. 

Devices that convert solar energy to electricity are photovoltaic solar cells.  

  

Section 2 - Use of solar energy 



 

  

RECAP   

Section 2 - Use of solar energy 

 The uses of solar energy are divided into two basic groups: active and passive. 

 Passive use includes appropriate architectural and construction elements. 

 Active use comes in two main forms: photovoltaic conversion and thermal solar power. 

VIDEO 

Learn about the different types of solar devices and how they work by watching this 2.14m 
animation (http://youtu.be/NDZzAIcCQLQ?t=1m10s). 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SELF-ASSESSMENT  

Section 2 - Use of solar energy 

2) Devices that convert sunlight directly into electricity are called: 

 Photosynthetic 
 Photovoltaic 
 Photo-converters 

3) Which of the following is not a primary passive solar energy configuration: 

 Isolated solar gain 
 Heat storage 
 Passive insulation 

 



 

Introduction to photovoltaic solar systems 
Photovoltaics (PV) is a term derived from the Greek word photos 
(light) and the name of the unit voltage -- volt. Photovoltaics 
provide direct conversion of solar energy to electricity. Examples 
are the photovoltaic cells found in a calculator or watch. More 
complex PV systems produce solar electricity for houses and the 
utility grid. The utility grid is the power source available to your 
local electricity provider. 

Materials for photovoltaic cells 
PV cell development is closely bound with the development of 
semiconductor technology. Like semiconductors, most of them are produced from materials such as 
silicon (Si). This is now the most commonly used material for the manufacture of solar cells. The 
effectiveness of these articles ranges from 17-22%.  

Other used materials for PV cells include: Cadmium telluride (CdTe), Cadmium selenide (CdSe), 
Cadmium sulphide (CdS) and Zinc telluride (ZnTe). 
 
PV cells are typically combined into modules, or panels, containing about 40 cells. Roughly ten 
modules constitute a PV array, or grouping of panels. 

Principle of photovoltaic effect 
Photovoltaic modules, commonly called solar 
modules, are the key components used to 
convert sunlight into electricity. Solar modules 
are made of semiconductors that are very 
similar to those used to create integrated 
circuits for electronic equipment. The most 
common type of semiconductor currently in 
use is made of silicon crystal. Silicon crystals 
are laminated into n-type and p-type layers, 
stacked on top of each other. Light striking the 
crystals induces the “photovoltaic effect,” 
which generates electricity. The electricity 
produced is called direct current (DC) and can 
be used immediately or stored in a battery. For 
systems installed on homes served by a utility 
grid, a device called an inverter changes the 
electricity into alternating current (AC), the 
standard power used in residential homes. 

Power Generation Using the P-N Gate 
High purity silicon crystals are used to 
manufacture solar cells.  Silicon atoms have four "arms." Under stable conditions, they become 
perfect insulators. By combining a small number of five-armed atoms (with a surplus electron), a 
negative charge will occur when sunlight (photons) hits the surplus electron. The electron is then 
discharged from the arm to move around freely. Silicon with these characteristics conducts 
electricity. This is called an n-type (negative) semiconductor, and is usually caused by having the 
silicon 'doped' with a boron film. 

In contrast, combining three-armed atoms that lack one electron results in a hole with an electron 
missing. The semiconductor will then carry a positive charge. This is called a p-type (positive) 
semiconductor, and is usually obtained when phosphorous is doped into the silicon.  

Section 3 - The photovoltaic effect 



 

A p-n junction is formed by placing p-type and n-type semiconductors next to one another. The p-
type, with one less electron, attracts the surplus electron from the n-type to stabilize itself. Thus the 
electricity is displaced and generates a flow of electrons, otherwise known as electricity. 

 

 

 

 

 

 

  

When sunlight hits the semiconductor, an electron springs up and is attracted toward the n-type 
semiconductor. This causes more negatives in the n-type semiconductors and more positives in the 
p-type, thus generating a higher flow of electricity. This is the photovoltaic effect. 

 

 

  
RECAP   

Section 3 - The photovoltaic effect 

 Photovoltaics provide direct conversion of solar energy to electricity.  

 Solar modules are made of semiconductors, the most common type is made of silicon 
crystal. 

 Silicon crystals are laminated into n-type and p-type layers, stacked on top of each 
other. Light striking the crystals induces the “photovoltaic effect,” which generates 
electricity. 

 The electricity produced is called direct current (DC) and can be used immediately or 
stored in a battery. For systems installed on homes served by a utility grid, an inverter 
changes the electricity into alternating current (AC). 

 The effectiveness of silicon solar cells ranges from 17-22%. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SELF-ASSESSMENT 

Section 3 - The photovoltaic effect 

4) Devices that convert sunlight directly into electricity are called: 

 Photosynthetic 
 Photovoltaic 
 Photo-converters 

5) The electricity produced by the photovoltaic effect is called: 

 Direct current (DC) 
 Alternate current (AC) 
 Swift current (SC) 



 

 
Installation  
Most PV panels go on solar south-facing roofs parallel to the roof’s slope in the northern hemisphere. 
Some arrays can be mounted on poles or on the ground, but such placement could be prohibited by 
local regulations or homeowners’ association rules. An important consideration is how many peak 
sun hours your system will get. Will your solar panels get year-round unshaded sun exposure from 9 
a.m. - 3 p.m. (the ideal)? Is your climate stormy, foggy, dusty? The power of your system will vary 
depending on your geographical location. People in the north of Europe will need more solar panels 
on their roofs to provide the same amount of solar electricity as someone in the south of Europe. 

What happens at night and on cloudy days? 
Because solar electric systems only produce power when the sun is shining, many consumers also 
connect their solar system to a utility power grid that provides additional electricity when the solar 
panels are not producing enough. That type of solar system is called a grid-tied system. 

Off-Grid vs. Grid-Tied Systems 
Costs also vary depending on whether your solar energy system is grid-tied or off-grid. Off-grid 
systems require batteries to store electricity and a charge regulator to make sure the batteries are 
not under- or overcharged.  

The cost lowers when the solar system is installed as part of the initial house construction, because it 
is easier and more cost-efficient to incorporate energy-saving design, PV panels and other equipment 
during construction than to add them after the house is already built.  

 

 

 

 

  

Section 4 - Use of PV panels 

VIDEO 

Learn how Solar PV works by watching this 2.17m video 
(http://www.youtube.com/watch?v=k3CSg6gkU0E). 

 



Here is a comparison of the advantages and disadvantages of a grid tied system vs. an off-grid system.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
What Happens if a Solar System Produces More Energy Than the Home Needs? 
In a grid-tied system, homeowners can get credit when their system produces more solar electricity 
than the house itself needs. Many utility companies use “net metering” or “net billing” for customers 
with solar energy systems. The utility credits a homeowner’s account for excess solar electricity, 
which goes back to the utility grid, then applies the credit to other months when the system 
produces less electricity. 
 
 

  

RECAP   

Section 4 - Use of PV panels 

 Most PV panels go on solar south-facing roofs.  

 Important considerations to reach the most peak sun hours include shade and climate  
conditions and effects such as storms, fog and dust. 

 Solar systems connected to a utility power grid (providing additional electricity when 
the solar panels are not producing enough) are called grid-tied systems.  

 Main advantages of a grid-tied system include the availability of backup power if the 
solar system is not producing enough and net metering if the solar system is producing 
too much power. 

 Main advantages of an off-grid system include full freedom from electric bills and 
independence of the public utility grid. 

Freedom from electric bills 
 
Independence of the 
public utility grid 
 
Cost-effective for remote 
areas without power lines 

Higher initial investment than 
grid-tied systems 
 
Expense and maintenance of 
more system components such 
as batteries and charge 
regulators 
 
Possibility of power outage in 
extended periods of adverse 
sun conditions 

Backup power if the solar 
system is not producing 
enough 
 
Net metering if the solar 
system is producing too 
much power 
 
Lower initial investment 
than for most off-grid 
systems 

 
 
 
 
 
 

Off Grid  
System 

 
 

Advantages 
 

Disadvantages 
 

Some dependence on the 
utility grid 
 
May not be able to use solar 
system in the event of a grid 
power failure 
 
Some incentives require that 
contractors demonstrate 
proper licensing and capability 
in areas specific to grid-tied 
installation 

 
 
 
 
 
 

Grid-tied  
System 

 
 



  
SELF-ASSESSMENT 

Section 4 - Use of PV panels 

6) A grid-tied system provides: 

 Electricity from solar augmented by power from a local utility provider  
 Electricity totally provided by solar cells tied together in grid-like arrays 
 Electricity generated by satellite systems in space 
 Exclusively energy from your power company 

7) What is in the northern hemisphere the best direction to place PV panels? 

 North 
 East 
 South  
 West 

8) Are the following advantages of a grid-tied system or an off-grid system? Backup power if the 
solar system is not producing enough and lower initial investment? 

 Grid-tied system 
 Off-grid system 

 



 

A second type of solar equipment is the thermo solar collector which converts solar radiation to 
thermal energy passed through heat transfer agents and are used most frequently for:  
• production of hot water, 
• heating buildings, 
• heating water in pools, 
• industrial heating and cooling. 

A solar thermal collector is a solar collector designed to collect heat by absorbing sunlight. A collector 
is a device for converting the energy in sunlight (solar radiation) into a more usable or storable form. 
This energy is in the form of electromagnetic radiation from the infrared to the ultraviolet 
wavelengths. The term solar collector refers to solar hot water panels, but may also refer to more 
complex installations such as solar parabolic apparatus and solar towers.  

Variety of solar collectors 

Solar panels are manufactured in various sizes and shapes depending on the requirements of their 
use. 

They can be classified according to working temperature: low, middle and high. 

 

 

 

  

RECAP   

Section 5 - Solar thermal energy 

 Thermo solar collectors convert solar radiation to thermal energy.  

 They are designed to collect heat by absorbing sunlight 

 They can be classified according to working temperature: low, middle and high. 

 

Section 5 - Solar thermal energy 



 

 

Low-temperature collectors warm up water to less than 50 ° Celsius. They are used mainly for 
heating water in swimming pools. 

An unglazed collector is a simple form of flat-plate 
collector without a transparent cover. Typically 
polypropylene or EPDM rubber or silicone rubber is used 
as an absorber. Because they are not insulated, these 
collectors are best suited for low temperature 
applications where the demand temperature is below 
30°C. Unglazed collectors are usually made of black 
plastic that has been stabilized to withstand ultraviolet 
light. Since these collectors have no glazing, a larger 
portion of the Sun's energy is absorbed. However, 
because they are not insulated a large portion of the 
heat absorbed is lost, particularly when it is windy and 
not warm outside. They transfer heat so well to air (and 
from air) that they can actually capture heat during the 
night when it is hot and windy outside. 

Unglazed liquid collectors are commonly used to heat 
water for swimming pools. Because these collectors 
need not withstand high temperatures, they can use less 
expensive materials such as plastic or rubber. They also 
do not require freeze-proofing because swimming pools 
are generally used only in warm weather or can be drained easily during cold weather. 

Used for pool heating it can work quite well when the desired output temperature is near the 
ambient temperature (that is, when it is warm outside). As the ambient temperature gets cooler, 
these collectors become less effective. 

 

 

 

 

  

RECAP   

Section 6 - Low-temperature collectors 

 Low-temperature collectors warm up water to less than 50 ° Celsius. 

 An unglazed collector is a simple form of flat-plate collector without a transparent 
cover.  

 Unglazed liquid collectors are commonly used to heat water for swimming pools. 

 

Section 6 - Low-temperature collectors 



  
SELF-ASSESSMENT 

Section 6 - Low-temperature collectors 

9) Why are low-temperature collectors mostly suited for heating water to  
a maximum of 30°C? 

 Because they are always small and therefore not powerful enough 
 Because they are not insulated 
 Because they are not made of black plastic 



 

 

Medium-temperature collectors reach temperatures of about 60 to 80° Celsius and are most often 
used for hot water in buildings. These include flat plate and pipe collectors.  

Flat plate collectors 

Flat-plate collectors, developed by Hottel and Whillier in the 1950s, are the most common type. They 
consist of: 
(1) a dark flat-plate absorber of solar energy,  
(2) a transparent cover that allows solar energy to pass through but reduces heat losses,  
(3) a heat-transport fluid (air, antifreeze or water) to remove heat from the absorber, and  
(4) a heat insulating backing.  
 

 

The absorber consists of a thin absorber sheet often backed by a grid or coil of fluid tubing placed in 
an insulated casing with a glass or polycarbonate cover. In water heat panels, fluid is usually 
circulated through tubing to transfer heat from the absorber to an insulated water tank. This may be 
achieved directly or through a heat exchanger.  

Sunlight passes through the glazing and strikes the absorber plate, which heats up, changing solar 
energy into heat energy. The heat is transferred to liquid passing through pipes attached to the 
absorber plate. Absorber plates are commonly painted with "selective coatings," which absorb and 
retain heat better than ordinary black paint. Absorber plates are usually made of metal because the 
metal is a good heat conductor.  

As an alternative to metal collectors, new polymer flat plate collectors are now being produced in 
Europe. In areas where freezing is a possibility, freeze-tolerance (the capability to freeze repeatedly 
without cracking) can be achieved by the use of flexible polymers. Silicone rubber pipes have been 
used for this purpose since the 1990s. Conventional metal collectors are vulnerable to damage from 
freezing, so if they are water filled they must be carefully plumbed so they completely drain down 
using gravity before freezing is expected, so that they do not crack.  

Most flat plate collectors have a life expectancy of over 25 years. 

Section 7 - Medium-temperature collectors 



Applications 

The main use of this technology is in residential buildings where the demand for hot water has a 
large impact on energy bills. This generally means a situation with a large family, or a situation in 
which the hot water demand is excessive due to frequent laundry washing. Commercial applications 
include car washes and eating establishments. The technology can also be used for space heating if 
the building is located off-grid. Solar water heating systems are most likely to be cost effective for 
facilities with water heating systems that are expensive to operate, or with operations such as 
kitchens that require large quantities of hot water. 

Evacuated tube collectors 

Most vacuum tube collectors (especially in central Europe) use heat pipes for their core instead of 
passing liquid directly through them. Direct flow is more popular in China. Evacuated heat pipe tubes 
(EHPTs) are composed of multiple evacuated glass tubes each containing an absorber plate fused to a 
heat pipe. The heat from the hot end of the heat pipes is transferred to the transfer fluid (water or 
an antifreeze mix) of a domestic hot water or hydronic space heating system in a heat exchanger 
called a "manifold". The manifold is wrapped in insulation and covered by a sheet metal or plastic 
case to protect it from the elements. 

 

The vacuum that surrounds the outside of the tube greatly reduces convection and conduction heat 
loss to the outside, therefore achieving greater efficiency than flat-plate collectors, especially in 
colder conditions. This advantage is largely lost in warmer climates, except in those cases where very 
hot water is desirable, for example commercial process water. The high temperatures that can occur 
may require special system design to prevent overheating. 
 
The gaps between the tubes may allow for snow to fall through the collector, minimizing the loss of 
production in some snowy conditions, though the lack of radiated heat from the tubes can also 
prevent effective shedding of accumulated snow.  

Comparisons of flat plate and evacuated tube collectors 

A long standing argument exists between proponents of these two 
technologies. Some of this can be related to the physical structure of 
evacuated tube collectors which have a discontinuous absorbance area. An 
array of evacuated tubes on a roof has open space between the collector 
tubes. A unit area of a roof has only a fraction that is covered by collector 
tubes. If evacuated tubes are compared with flat-plate collectors on the 
basis of area of roof occupied, a different conclusion might be reached 
than if the areas of absorber were compared.  



In addition, the way that the ISO 9806 standard specifies the way in which the 
efficiency of solar thermal collectors should be measured is ambiguous, since 
these could be measured either in terms of gross area or in terms of absorber 
area. Unfortunately, power output is not given for thermal collectors as it is for 
PV panels. This makes it difficult for purchasers and engineers to make 
informed decisions. 

 

 

 

  RECAP   

Section 7 - Medium-temperature collectors 

 Medium-temperature collectors reach temperatures of about 60 to  
80° Celsius and are most often used for hot water in buildings.  

 Medium-temperature collectors include flat plate and pipe collectors. 

 Flat-plate collectors  are the most common type. They consist of: 
(1) a dark flat-plate absorber,  
(2) a transparent cover,  
(3) a heat-transport fluid, and  
(4) a heat insulating backing. 

 In flat-plate collectors  sunlight passes through the glazing, strikes the absorber plate, 
which heats up, changing solar energy into heat energy. The heat is transferred to liquid 
passing through pipes attached to the absorber plate. 

 The main use of flat-plate collectors  is in residential buildings where the demand for 
hot water has a large impact on energy bills. 

 Most vacuum tube collectors use heat pipes for their core instead of passing liquid 
directly through them. 

 Evacuated heat pipe tubes (EHPTs) are composed of multiple evacuated glass tubes 
each containing an absorber plate fused to a heat pipe. The heat from the hot end of 
the heat pipes is transferred to the transfer fluid or a manifold. 

 The vacuum that surrounds the outside of the tube greatly reduces heat loss to the 
outside, therefore achieving greater efficiency than flat-plate collectors, especially in 
colder conditions. 

 An array of evacuated tubes on a roof has open space between the collector tubes, 
therefore they require more room. 



  SELF-ASSESSMENT 

Section 7 - Medium-temperature collectors 

10) Which of the following is not a part of a Flat-plate collector? 

 a dark flat-plate absorber 
 a double sided isolation package 
 a heat-transport fluid 
 a heat insulating backing 

11) How can freeze-tolerance (the capability to freeze repeatedly without cracking)  
be achieved? 

 Placing the panels in a glass structure 
 using isolated metal  
 using flexible polymers 



 

 

High-temperature collectors are mainly parabolic mirrors or other structures, reaching temperatures 
over a 100° Celsius. These solar thermal devices are used mainly to produce electricity. They are 
particularly used in areas with high solar radiation intensity. 
 
Examples include parabolic dishes and solar towers: 
 
Parabolic dishes 
Parabolic dishes concentrate solar energy at a single focal 
point, like a dish antenna used to focus radio waves.  

There are two key phenomena to understand in order to 
comprehend the design of a parabolic dish. One is that the 
shape of a parabola is defined such that incoming rays 
which are parallel to the dish's axis will be reflected toward 
the focus, no matter where on the dish they arrive. The 
second key is that the light rays from the sun arriving at 
the Earth's surface are almost completely parallel. So if the 
dish can be aligned with its axis pointing at the sun, almost 
all of the incoming radiation will be reflected towards the 
focal point of the dish. 

Most losses are due to imperfections in the parabolic shape and imperfect reflection. Losses due to 
atmosphere between the dish and its focal point are minimal, as the dish is generally designed 
specifically to be small enough that this factor is insignificant on a clear, sunny day. Compare this 
though with some other designs, and you will see that this could be an important factor, and if the 
local weather is cloudy or foggy, it may reduce the efficiency of a parabolic dish significantly. 

Solar towers 
The solar power tower, also known as 'central tower' power plants or 'heliostat' power plants or 
power towers, is a type of solar furnace using a tower to receive the focused sunlight. It uses an array 
of flat, movable mirrors (called heliostats) to focus the sun's rays upon a collector tower (the target). 
Temperatures that are achieved range from 538 degrees Celsius to 1482 degrees Celsius. 
 
Early designs used these focused rays to heat water, and used the resulting steam to power a 
turbine. Newer designs using liquid sodium have been demonstrated, and systems using molten salts 
(40% potassium nitrate, 60% sodium nitrate) as the working fluids are now in operation. These 
working fluids have high heat capacity, which can be used to store the energy before using it to boil 
water to drive turbines. These designs also allow power to be generated when the sun is not shining. 

 

  

Section 8 - High-temperature collectors 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

RECAP   

Section 8 - High-temperature collectors 

 High-temperature collectors warm up water to over a 100° Celsius. 

 They are particularly used in areas with high solar radiation intensity. 

 Examples include parabolic dishes and solar towers. 

 Parabolic dishes concentrate solar energy at a single focal point.  

 Solar power towers use an array of flat, movable mirrors called heliostats to focus the 
sun's rays upon a collector tower. 

SELF-ASSESSMENT 

Section 8 - High-temperature collectors 

12) What are the flat, moveable mirrors used in solar power towers called? 

 Heliostats 
 Photostats 
 Solstats 
 Lightstats 

 



 

 

http://solarenergy.org 

http://science.howstuffworks.com/environmental/energy/solar-power-help-environment.htm 

http://environment.nationalgeographic.com/environment/global-warming/solar-power-profile/ 

http://www.kids.esdb.bg/newenergy.html 

 

 

 

 

 

1 5 million years 

2  Photovoltaic 

3  Passive insulation 

4  Photovoltaic 

5  Direct current (DC) 

6  Electricity from solar augmented by power from a local utility provider 

7 South 

8  Grid-tied system 

9  Because they are not insulated 

10 A double sided isolation package 

11  Using flexible polymers 

12 Heliostats 
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