
WATER ENERGY  
 

 

INTRODUCTION 

Water energy has its origin in the solar energy incident from the sun which causes 
evaporation of water from oceans, seas, lakes and rivers. Water vapour is moved 
over the earth's surface and cooling leads to condensation and precipitation. This 
ensures the creation of high-lying potential energy resources of water, which 
becomes kinetic energy of motion in rivers. Worldwide energy produced from 
water covers more than 18% of the total electricity produced and is the most 
important renewable energy source. Every year, hydroelectric plants produce 
2100 billion kWh of electricity. This is more than is produced in nuclear power 
plants. 

This module seeks to provide a better understanding of water energy and its 
applications. It first defines and explains critical basic terms such as the water 
cycle, water flow and water energy. It then categorises the various types of water 
engines and power stations. Once you know how they work in principle, it is time 
to focus on water turbines and small water energy power stations and their 
advantages and disadvantages. 

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 water energy 
2. Define key terms such as ‘water flow’ and ‘hydropower potential’ 
3. Measure flow speed 
4. Understand the principles of water power generation and how plants work 
5. Discuss the pros and cons of small water energy power stations 
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Introduction 
Water accompanies us throughout life and it is the most important compound on the Earth's surface, 
covering 70%. The water cycle figures significantly in the maintenance of life and ecosystems.  

The water cycle 
The water or hydrologic cycle 
describes the continuous movement 
of water on Earth. The water moves 
from one reservoir to another, such 
as from river to ocean, or from the 
ocean to the atmosphere, by the 
physical processes of evaporation, 
condensation, precipitation, 
infiltration, run off, and subsurface 
flow. In doing so, the water goes 
through different phases: liquid, solid 
(ice), and gas (vapour). 

The water cycle involves the 
exchange of energy, which leads to 
temperature changes. For instance, 
when water evaporates, it takes up 
energy from its surroundings and 
cools the environment. When it 
condenses, it releases energy and 
warms the environment. These heat 
exchanges influence the climate.  

By transferring water from one reservoir to another, the water cycle purifies water, replenishes the 
land with fresh water, and transports minerals to different parts of the globe.  
 
The circulation of water in nature 
The main physical processes involved in the water cycle are the evaporation of water and 
condensation or liquefaction.  

Evaporation is the conversion of latent heat, in which the liquid turns into a vapour. Evaporation is 
caused by the movement of molecules from a liquid into a gas state above the liquid. This normally 
occurs when certain liquids are heated at high temperatures. The molecules will begin to bounce off 
each other and some will be thrown into the air thus creating evaporation.  The primary energy source 
is sunshine.  

Liquefaction or condensation is a thermodynamic process in which a substance goes from vapour to 
liquid phase. If there are sufficient bound water molecules in the gas phase, a raindrop is formed and 
falls on the Earth's surface as rain. 

 

Section 1 – The water cycle 



RECAP 

Section 1 – The water cycle 

• Water it is the most important compound on the Earth's surface,  
covering 70% of it. 

• While the water moves over the world,  it goes through different phases: liquid, solid 
(ice), and gas (vapour) 

• Evaporation of water  is the conversion of latent heat, in which the liquid turns into a 
vapour. The primary energy source is sunshine.  

• Liquefaction or condensation is a thermodynamic process in which a substance goes from 
vapour to liquid phase. 

 
  

SELF ASSESSMENT 

Section 1 – The water cycle 

1) Liquefaction is another word for: 

• Evaporation  
• Condensation 
 

2) Condensation is a thermodynamic process in which a substance goes from 

• Vapour to liquid phase 
• Solid to liquid phase 
• Liquid to vapour phase 



 

 
To determine how much electricity can be produced at a given flow of water, it is necessary to know 
its hydropower potential. 

Hydropower potential (HEP) is the total water flow of energy in run-off water. It is usually the average 
value for 1 year. This value is only theoretical for electricity, because it does not consider factors like 
changing flow circumstances from place to place and evaporation 
or absorption into the subsoil. Therefore, the total HEP is 
calculated as the product of several individual sections of the 
river.  
Gross HEP is the potential if all run-off were to be transformed 
into energy. The share of this theoretical potential which has 
could be developed under current technology forms the technical 
hydropower potential.  Its value is about 0.4 times the gross HEP. 
Worldwide technically exploitable hydropower potential is about 
20.000 TWh (terawatt hours) a year.  

Water has the capacity to do work - it is energy. We distinguish three types of water energy: potential, 
kinetic and pressure. 

What is Potential Energy? 
Potential energy is stored energy. It is the energy that exists within an object. It is the stored energy of 
position possessed by an object. Potential energy is also known as ‘restoring energy’ as it tends to 
force an object to return to its original state of rest. A form of potential energy is gravitational energy: 
energy stored as a result of gravitational forces concentrated by the earth for the object, like the water 
held back by a dam. 

What is Kinetic energy? 
Kinetic energy is the energy of motion. The word kinetic came from the Greek word “kinesis” meaning 
motion. It is the energy an object displays because of some kind of motion. Kinetic energy can also be 
passed from one moving object to another when a collision or contact takes place. This does not 
happen in potential energy.  

What is pressure energy? 

Pressure energy in an incompressible fluid volume, like a pressurized tank with water. Pressure energy 
is explained by kinetic theory as arising from the force exerted by molecules or atoms impacting on the 
walls of a container. 

 
 
  

Section 2 – Hydropower potential 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The difference between kinetic energy and potential energy 
Kinetic Energy is energy that is in motion. Moving water and wind are good examples of kinetic energy. 
Electricity is also kinetic energy because even though you can't see it happen, electricity involves 
electrons moving in conductors. Energy is measured in the amount of "work" it does. Potential Energy 
is stored energy. Examples of potential energy are oil sitting in a barrel, or water in a lake in the 
mountains. This energy is referred to as potential energy, because if it were released, it would do a lot 
of work.  
Energy can change from one form to another. A good example is a Roller Coaster. When it is on its way 
up, it is using kinetic energy since the energy is in motion. When it reaches the top it has potential (or 
stored) energy. When it goes down the hill it is using kinetic energy again.  
 
 

 

 

 

 

 

 

 

 

 

 

VIDEO 

Learn how hydropower captures the kinetic energy of flowing water and turns it 
 into electricity for our homes and businesses in this 2.44m video 
 (http://youtu.be/tpigNNTQix8 ). 

 

 

http://youtu.be/tpigNNTQix8


In the example above there is water in a stream that is flowing down a hillside and placed on a wheel 
with paddles such that the water flows over the wheel on its way to a lower elevation. The water that 
is further up has potential energy since its position is elevated. As it flows over the edge its potential 
energy is converted to kinetic energy based upon the fact that it is in motion as it falls. As it passes 
over the water wheel the motion of the water causes the wheel to spin due to the force of the water 
pushing on the wheel’s paddles. To turn the kinetic energy from the wheel into electrical energy the 
wheel should be attached to a generator that creates spinning magnetic fields to generate electricity 
which in turns slows down the wheel converting the kinetic energy of the wheel into electrical energy. 
 As long as the source of water up stream keeps getting refilled by the rain such a setup continues to 
deliver electricity. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Potential energy of 
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 Pressure energy of 
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Formula 

 

Elements 
 

m = weight of 
water in kg 
 
g = gravitational 
acceleration  
(g = 9,80665 m/s2) 
 
H = gradient 
(contrast levels) in 
meters 

m = weight of 
water in kg 
 
ρ (rho) = density 
of water in kg/m3 

 
p = the specific 
pressure in Pa 
 

 

Kinetic (motion) 
energy of water 

m = weight of 
water in kg 
 
c = the speed 
water in m/s 

 

 

Classification Option 3 
 
 

RECAP   

Section 2 – Hydropower potential 

• Hydropower potential (HEP) is the total water flow of energy in run-off water. 
• Gross HEP is the potential if all run-off were to be transformed into energy. 
• Potential energy is stored energy. It is the energy that exists within an object. 
• Kinetic energy is the energy of motion. It is the energy an object displays because of some 

kind of motion. 
• Pressure energy comes from the force exerted by molecules or atoms impacting on the 

walls of a container 
• Energy can change from one form to another. 



  
SELF-ASSESSMENT   

Section 2 - Hydropower potential 

3) Why is the Hydropower value for electricity only theoretical? 
• Because  electricity does not have hydropower value 
• Because it does not consider the change in water according to the tides 
• Because it does not consider changing flow circumstances from place to place 

 
4) Oil sitting in a barrel and water in a lake in the mountains are examples of: 
• Potential energy 
• Pressure energy 
• Kinetic and potential energy 



 

 
An important factor for the amount of energy of water is the speed of the water flow. Here is a simple 
measure to determine the approximate flow speed: 
 
Measurement of water flow by float 
This measurement method is suitable for measuring the flow of medium and large rivers, where they 
have reinforced sides and a straight bottom. This measurement is only an approximate, since it 
requires a permanent profile of the riverbed. However, it can be used to measure flow in concrete 
channels. This method does not require any special equipment.  

Measuring conditions 
• the measurement must be equal to the selected section, 
• the flow profile must be approximately constant, 
• the flow must not show side, bottom or turbulent currents, 
• the float must swim in the centre of the flow. 

Practical implementation 
Select a straight section of the stream. Place pins on both sides at the beginning and at the end of this 
section (e.g. 30 meters). Measure the depth and shape of the cross section of the riverbed and 
calculate the area of water that flows through the streambed. Release the float in the middle of the 
flow a few meters before the first mark. The moment when the float passes the first line between the 
pins marks the start to measure the time and the moment it crosses the second line marks the end. 
Execute this measurement at least three times and calculate the average.  

The flow is influenced by its profile. This fact is incorporated into the calculation of a correction factor 
named k. Choose a profile that resembles your particular river and use the corresponding correction 
factor (k) and apply the formula. 

 

Shapes of river basin and their corresponding correction factor (k) 

Used formula 

Flow = ALk / T 

Where: 
A = average cross-sectional area of the stream (the stream width multiplied by the average 

Section 3 – Water flow measurement 



water depth). 
L = length of the stream reach measured (usually 10m.) 
k = a coefficient or correction factor  
T = time in seconds, for the float to travel the length of L. 

 

 

 

 

 

 

 

 

 

  

RECAP   

Section 3 – Water flow measurement 

• A measure to determine the approximate flow speed is using the  
measurement of water flow by float. 

• To use this method correctly the following measuring conditions should be met: 
• the measurement must be equal to the selected section, 
• the flow profile must be approximately constant, 
• the flow must not show side, bottom or turbulent currents, 
• the float must swim in the centre of the flow. 

• Flow Formula:  Flow = ALk / T 

 

SELF-ASSESSMENT   

Section 3 - Water flow measurement 

5) Which of the following is not a required condition for measuring the speed of 
water flow: 

• the measurement must be equal to the selected section 
• the flow profile must be approximately constant 
• the flow must show tides and currents 
• the float must swim in the centre of the flow. 

6) Measurement of water flow by float is using for 

• for medium and large rivers where the banks are strengthened and have a flat bottom 
• for medium and large rivers where the banks are reinforced with a flat bottom 
• for small rivers with a flat bottom 

 



 

Short history overview of ancient water power 
Water wheels were mentioned in a poem by Antipater in 4000 B.C. (about 6,000 years ago). The first 
reports on the use of water wheels originate from China and India, where they were used for moving 
up water for irrigation. Later on and in other places they were used to grind corn, irrigate crops, grind 
grains and supply drinking water to villages. Later they became the major energy provider for sawmills, 
pumps, forge bellows and textile mills. Now, water wheels run electric generators and provide the 
daily electricity for millions of people every day. 

Water can flow over a wheel – overshot, or under a wheel – undershot. The wheel can be positioned 
horizontally or vertically. The first water wheels were horizontal. The early simple designs did not have 
any gears and therefore had very little effect. Much better are the vertical wheels on a horizontal 
shaft. In principle, vertical water wheels are divided into blade wheels (efficiency 20-65%) which use 
the kinetic energy of water, and bucket wheels (efficiency 60-80%) using the potential energy of water.  

Water wheels do not need paddles or buckets, but they are more efficient when the water has 
resistance. Paddles can be placed at different angles to make the wheel most efficient. Based on these 
principles a range of structures for other water wheels were designed. Water wheels are usually 
associated with the power of the mills. Water mills are divided into waterfront (built on the banks of 
the water flow) and boat (located on ships in the water flow).  

Principle of operation of water power plants  

Hydroelectric power plants operate on the principle of converting mechanical energy of water into 
electrical energy. The main constructive component of a water power plant is the hydro-turbine. 
Water flows through the turbine stationary distribution channels and is streamlined by the water 
current flows into the opposite curved blade rotor of water turbines. The water rotates these blades 
and supplies them their mechanical energy. The mechanical energy of the water is converted into 
mechanical shaft power, and then subsequently changed into electricity by electricity generators.   

Produced electric energy is then transmitted through electrical networks (conduits, transformers, 
distribution networks) to the final consumer.  

Section 4 – Principle of operation of the modern water power plant 

 



Hydropower plants harness water's 
energy and use simple mechanics to 
convert that energy into electricity. 
Hydropower plants are actually based 
on a rather simple concept: water 
flowing through a dam turns a turbine, 
which turns a generator. The 
functioning of the turbine is explained 
in the next chapter. 

Almost all the water power plants use 
the positional potential energy of 
water. Every power plant is essentially 
a unique piece of work. Most of its 
features depend on the local 
circumstances.  

• Goal: Damming a stream to 
concentrate flows of the river for subsequent exploitation in the hydroelectric power plant as 
a source of kinetic energy to drive turbines.  

• Hydro power plant: Converts kinetic or potential energy of water into electrical energy. It 
includes the engine room, turbines and generators.  

• The Power channel: Provides the necessary water supply, thus concentrating the hydraulic 
gradient and also serves as a seaway. The water supply consists of the inlets, which are 
equipped with screenings, stop logs and flap locks to prevent debris (stumps, branches) get 
into the turbine.  

• Waste Channel: Used water diverts from the water power plant and water from the lock 
chamber back into a river.  

  VIDEO 

Learn about the basic fundamentals of hydro-electric power generation , the difference 
between small, medium and large hydro plants, and their process and application in this 
7.38min video  (http://youtu.be/OYJRRpJDE14). 

 

 

http://youtu.be/OYJRRpJDE14


 

 

 

 

 

 

 

 

 

 

 

  

SELF-ASSESSMENT   

Section 4 – Principle of operation of a modern water power plant 

7) Hydroelectric power plants operate on which principle? 

• Turning mechanical energy of water into mechanical shaft power 
• Turning shaft mechanical energy into mechanical energy of water 
• Turning mechanical energy of water into electrical energy of shaft 

RECAP   

Section 4 – Principle of operation of a modern water power plant 

• Hydroelectric power plants operate on the principle of converting  
mechanical energy of water into electrical energy.  

• The main constructive component of a water power plant is the hydro-turbine. 
• The  energy produced by the water turbines will be transmitted through electrical 

networks (conduits, transformers, distribution networks) to the final consumer. 
 



 

 
 

A water turbine is a rotary engine that takes energy from moving water. Water turbines were 
developed in the 19th century and were widely used for industrial power prior to electrical grids. Now 
they are mostly used for electric power generation. Water wheels have been used for thousands of 
years for industrial power. Their main shortcoming is size, which limits the flow rate and head that can 
be harnessed. The migration from water wheels to modern turbines took about one hundred years. 
The main difference between early water turbines and water wheels is a swirl component of the water 
which passes energy to a spinning rotor. This additional component of motion allowed the turbine to 
be smaller than a water wheel of the same power. They could process more water by spinning faster 
and could harness much greater heads. 

Turbines are essentially propellers in reverse, both of which work in direct accordance to Isaac 
Newton’s third law, namely, for every action there has to be an equal and opposite reaction. In 
propellers, that means energy is put into a spindle of asymmetrical blades that puts pressure on the air 
or water, which pushes back to propel the vehicle. Turbines are usually fixed in place, so when a fluid 
flows through it there is a drop in pressure at the back edge of each blade that causes the turbine to 
turn. The principle is the same for air or water and the faster the medium is moving, the greater the 
pressure drop, and the faster the turbine spins. 

 

 

 

 

 

 

 

 

 

 

 

 

An example of a water turbine is shown in the picture above.  

There are a large number of water turbines with different design options and solutions. Water turbines 
have undergone a long historical development and are a significantly enhanced version of an aquatic 
plant (compared to the water wheel).  

  

Section 5 – Water turbines 



In modern hydropower plants the following water turbines are mainly used: 

• Francis turbine - a type of reaction turbine. By reaction turbine we mean that the working fluid 
comes to the turbine under immense pressure and the energy is extracted by the turbine 
blades from the working fluid. Francis turbines are the most common water turbine in use 
today. 

• Kaplan turbine - a propeller-type water turbine which has adjustable blades. It is universally 
usable and widely used. 

• Pelton turbine – a type of water impulse turbine. It extracts energy from the impulse of 
moving water, as opposed to its weight like traditional overshot water wheel. It is very suitable 
where higher gradients exist and is often used in hydroelectric plants in mountainous areas. 

• Bánki-Michell turbine - a type of cross-flow turbine. The water passes through the turbine 
transversely, or across the turbine blades. This is unlike most water turbines, which have axial 
or radial flows. As with a water wheel, the water is admitted at the turbine's edge. After 
passing the runner, it leaves on the opposite side. Used with success in small hydropower 
plants with a low gradient and low flow. 

The suitability of using different types of turbines is explained in the following picture. The water flow 
and net head are important factors to determine what turbine is best for the situation.  

 

(Picture source http://www.inforse.dk ) 

  

http://www.inforse.dk/


  

SELF-ASSESSMENT   

Section 5 – Water turbines 

8) What is the most common water turbine used today? 

• Kaplan turbine   
• Francis turbine   
• Pelton turbine 

9) What are important factors to determine what turbine is best for a specific situation? 

• Water flow and net heat 
• Water current and gross heat 
• Water pressure and water quantity 

RECAP   

Section 5 – Water turbines 

• A water turbine is a rotary engine that takes energy from moving water.  
Water turbines were developed in the 19th century and were widely used for 
industrial power prior to electrical grids.  

• In modern hydropower plants 4 kinds of  water turbines are mainly used:  Francis, 
Kaplan, Pelton and Bánki-Michell turbines. 

• Turbines are usually fixed in place, so when a fluid flows through it there is a drop 
in pressure at the back edge of each blade that causes the turbine to turn. 



 
 
 
Hydropower plants are based on a rather simple concept: water flowing through a dam turns a 
turbine, which turns a generator. 

Small hydro power stations have an installed capacity of less than 10 MW. Their construction is 
becoming economically beneficial especially in places with suitable gradient and flow.  

Small water energy power station (SWEPS) 
Water flows are typically scattered over a large area with a relatively small flow. The use of centralized 
large dams are severely limited. The small hydroelectric power station resolves this issue.  

They can effectively be used in small streams with scattered hydropower potential with high efficiency 
and a friendly approach to the environment. The use of SWEPS  does not negatively impact on the 
surrounding flora and fauna but in many cases regulates the water regime of the surrounding area.  

They represent a decentralized power source, thereby allowing them to be installed in remote areas. 
Electricity delivered from small hydropower stations is among the cheapest of options but there a high 
initial investment costs involved. 

Calculation of the installed capacity of small hydropower plant 

In the construction of small hydropower plants it is important to decide on the effectiveness of the 
construction given the parameters of the watercourse, which is the average flow, the trailing curve 
and the achievable gradient flow.  

The average annual flow and the achievable gradient can determine what performance is possible at a 
given location. The equation to calculate the installed capacity is as follows: 

 
Where:  

P - Installed capacity, MW 
k - Is a factor that is within the range 0.4 to 0.7 
Q - The average water flow rate, m3. s-1 
H - The momentum, m 

Small hydropower plants will be designed to achieve an installed capacity of 90 to 120 days a year. We 
can then calculate the achievable performance (the amount of energy produced during one year) by 
the relationship: 

 

Where: 

E - Quantity of energy per year, MWh 
P - Installed capacity, MW 
t - The estimated number of hours of operation per year, h 

 

Section 6 – Small and medium water energy power stations 

 



 

Medium Hydroelectric power generation  

Intake gate  
The water used in dam-type 
power plants travels from an 
opening that takes in water, 
called the intake gate, to the 
hydraulic turbine via steel pipes. 
The intake gate is located a little 
higher than the bottom of the 
water reservoir and is covered by 
a sturdy screen to prevent dirt, 
fish, driftwood, and other debris 
from flowing in.  

Hydraulic turbine 
High-pressure water flowing swiftly through steel pipes turns the hydraulic turbine. The water volume 
is controlled by a speed governor so that the number of revolutions of the turbine can be maintained 
at a constant level. This mechanism allows for the generation of electricity at a stable frequency.  

Generator 
The generator is connected to the same rotation axle as the hydraulic turbine, and the rotational force 
of the turbine is passed on to the generator for electricity generation. The electrical output of a 
hydroelectric power plant is determined by the volume of water and the difference in height between 
the water surface of the floodway and that of the dam, according to the formula: ideal output (KW) = 
9.8 (rate of gravitational acceleration) x water volume (m2 per second) x difference in height (m). 

Transformer 
The voltage of electricity generated by a generator is below 18,000 V. Because long-distance 
transmission of electricity at this voltage would result in big losses, a transformer is used to raise the 
voltage to 154,000 - 500,000 V before the electricity is transmitted.  

   



 

  

SELF-ASSESSMENT   

Section 6 – Small water energy power stations 

10) The main disadvantage of SWEPS is? 

• availability of technologies  
• high initial investment costs  
• low operating costs 

11) Why can SWEPS be installed and operated in remote areas? 

• They contain a decentralized power source 
• They contain a grid tied power mechanism 

RECAP   

Section 6 - Small and medium water energy power stations 

• Small water energy power station (SWEPS) can effectively be used in  
small areas 

• Electricity delivered from small hydropower stations is among the cheapest of 
options but there a high initial investment costs involved. 

• Hydroelectric power generation stations consist of 4 elements: Intake gate, 
hydraulic turbine, generator and an transformer.  



 

 

When it is worth it? 

The construction costs of SWEPS range from 30 to 130 million € / MW. Return on investment is 
generally over 20 years. 

Once the site is selected more detailed measurements on site need to be made. It is necessary to opt 
for engineering and technical solutions. It is very important to make a preliminary economic analysis. 
That should give a clear picture about what performance will be given in power, so what is the gain of 
energy produced and what is the return on investment. This is particularly important for planning 
investments in any business plans.  

All aquatic plants are characterized by high 
investment and low operating costs. SWEPS built 
for low heads and performances are usually 
more expensive per unit of output than SWEPS 
using high heads of water. 

Input prices are the biggest barrier to their 
development. Despite the return of the 
investment period is long SWEPS have a great 
advantage compared with other technologies using renewable energy sources: very long life. These 
devices are able to generate electricity for more than 70 years, making them very favourable for 
potential investors.  

Advantages and disadvantages of small hydropower plants: 

Advantages: 

• hydropower is a renewable source of electricity, 
• does not pollute the environment, 
• a domestic energy source 
• decentralization of production, 
• indirectly by reducing air emissions during the production of electricity, 
• requires minimal servicing and maintenance 
• starts immediately, of  the order of seconds, 
• possibility of using to cover peak demand, 
• reliability and high efficiency in the use of hydropower, 
• long equipment life (often over 70 years), 
• low operating costs. 

Disadvantages: 

• high investment costs, 
• availability of technology, 
• improper implementation of the negative impact on the environment, 
• dependence on the steady flow of water, 

Section 7 – Advantages and disadvantages 



• dependence on season and weather, 
• technical difficulty of the installation of equipment, 
• long term returns. 

We cannot strictly say that there are only those benefits and only those disadvantages.  
 
In terms of simplicity, the ability to implement fully automated SWEPS is technically feasible, and now 
most of the SWEPS are fully automated. Inevitably, however, the human control is required either to 
maintain the workings of the turbine, generator, status, etc. and to clear obstructions. 

The construction of SWEPS is not usually associated with negative environmental impact. This effect 
depends on the size of the landscape and damage to the surrounding flora and fauna. Unlike large 
hydro power plants, their operation contributes positively to the balance of groundwater. On the 
other hand, maintenance procedures may cause lubricants to leak into the water. The content of some 
components of lubricants adversely affects  living organisms and fish.  

The migration of fish can benefit the entire flow, but part of the free flow must be built and 
maintained. Unused water can be used for recreational purposes, eg. boating, gathering water for a 
deposition offers fishing and so on. 

 

 

 

 

 

 

 

  

RECAP   

Section 7 – Advantages and disadvantages 

• Return of investment on Small water energy power stations is usually over  
20 years. 

• SWEPS built for low heads and performances are usually more expensive per unit of 
output than SWEPS using high heads of water. 

• SWEPS do not usually have a negative impact on the environment.  

SELF-ASSESSMENT   

Section 7 – Advantages and disadvantages  

12) Which SWEPS are more expensive per unit of output? 
• SWEPS using low heads of water 
• SWEPS using high heads of water 

13) What is the biggest advantage of SWEPS compared to other  technologies? 

• Silent technology 
• Low investment costs  
• Long life expectancy 

 



 

 

 

http://www.eschooltoday.com/energy/renewable-energy/hydro-energy.html 

http://www.ehow.com/how-does_4565575_hydro-energy-work.html 
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http://www.tepco.co.jp/en/challenge/energy/hydro/power-g-e.html 

http://science.howstuffworks.com/environmental/energy/hydropower-plant.htm 

http://www.hydropowerplant.com/index.php 

 

 
 
 
 
 
1 Condensation 

2  Vapour to liquid phase 

3  Because it does not consider changing flow circumstances from place to place 

4  Potential energy 

5  The flow must show tides and currents 

6  For medium and large rivers where the banks are reinforced with a flat bottom 

7 Turning shaft mechanical energy into mechanical energy of water 

8  Francis turbine   

9  Water flow and net heat 

10 High initial investment costs 

11  They contain a decentralized power source 

12 SWEPS using low heads of water 

13 Long life expectancy 
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