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Green technology has seen many 
new innovations lately. Since the 
inception of green technology, 

we have always been on the lookout 
for energy that is efficient and clean. 
We have tried taming energy from 
elements such as the sun, water, and 
the wind, and even explored alterna-
tive forms of energy such as harves-
ting human body heat. These past few 
years has seen major improvements 
and innovations in the field, but have 
still left many questions unanswered. 
A promising new technology in this 
area is tidal energy, but we are just 
scratching the tip of the iceberg.

To understand tides, we need to 
know that the moon goes across the 
sky once every 24 hours, while a full 
orbit around earth takes 27 days. The 
position of the moon in relation to 
earth affects our tides at any given 
time through the forces of gravity. The 
sun also plays a part in this, but only 
has a third of the effect compared to 
the moon. It also affects solid material 
such as land and stone, but only by mil-
limetres. As the moon has its set time 
orbiting around the earth, this makes 
high and low tides very predictable. Of 
course, this is all an oversimplification 
of how it all really works, but it helps us 
see how tidal energy can be a reliable 
source of energy in the future.

ImPlEmEntAtIon
Tidal energy has always been a con-

cept and it has been around for a long 
time. There have even been traces of its 
usage from the Middle Ages. Mostly, it 
has been used to mill grain with the use 
of tide mills. The reason why this tech-
nology has been put on the backburner 
is because it is expensive to produce. 
Talk about tidal power has been revived, 
mainly because it is a more predictable 
form of renewable energy, and it can 
power up to 20 per cent of UK’s demand 
of electricity. It also has much potenti-
al in the amount of power available to 
harness (250MW-450TW), especially 
in the Asian, Canadian and russian 

Tidal energy 
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frontier

region. It has overtaken the efficiency 
of wind power and it even out-powers 
solar energy, making it a liable solution 
to our energy problems. 

As feasible as it sounds, putting tur-
bines on the seabed is not as easy as it 
seems. Installation in itself is a prob-
lem. Getting access to the bottom of 
the ocean or rivers and fixing a fan into 
the ground is one of the challenges. 
There is also the harsh environment of 
the sea – salt water and unforgiving 
Mother nature always puts us in our 
place whenever we try to tame her. 

SeaGen, the world’s first tidal generator 
in Ireland faced such wrath. During the 
first trials of the system, the tide was 
so strong that it damaged the turbine 
fans. The fan blades are also a poten-
tial threat to sea life, but scientists are 
already looking for ways to slow the 
fans down while maintaining energy 
production.

Compared to how far we have come 
in terms of technology, harnessing tidal 
industry is still in its beginning stages. 
There are only two commercial-sized 
running plants and one experimental 

plant in the world.

mEthods
There are three main methods to 

harnessing tidal power: tidal streams, 
barrages, and tidal lagoons.

Tidal streams are in fact just fans 
that look like wind turbines and installa-
tion means sticking them into the ocean 
floor. When tides come in and out, these 
turbines spin and create power.

Barrages are dam-like structures, 
but are not to be confused with dams 
themselves. Dams are generally bigger, 
and provide a water reservoir, while bar-
rages are built mainly to redirect current 
and flow instead of blocking water enti-
rely. This method needs more resources 
to put it in place and also requires more 
supervising than turbines.

Tidal lagoons are a step above bar-
rages, and is still an environmental fri-
endly method. They are constructed like 
a dam without the restriction to flow. 
They can be built around natural coast-
lines and be made from natural material 
like rocks. They can be seen while low 
tide and be submerged during high tide. 
The only downside to this eco-friendly 
technology is that the power generated 
might not be significant.

Pros And cons
While initial implementation might 

be costly, the maintenance after instal-
lation is miniscule compared to other 
forms of energy. This is the biggest 
reason why tidal power is seeing so 
much hype recently.

Tidal energy also takes the cake of 
being a clean source of power. There are 
no emissions or waste, and no pollution 
known to damage the place it draws its 
energy from. Couple this with the fact 
that the tides are much more reliable 
and predictable than the wind or sun 
and you are looking at a real contender 

Tidal streams are in fact just 
fans that look like wind turbines 
and installation means sticking 
them to the ocean floor. 

Barrages are built mainly to 
redirect current and flow instead 
of blocking water entirely.

Tidal energy 
also takes the 
cake of being 
a clean source 
of power. 
There are no 
emissions or 
waste, and 
no pollution 
known to 
damage from 
where it draws 
its energy 
from. 

for renewable energy.
The disadvantages of tidal energy 

on the other hand are more severe. The 
act of restraining water flow from the 
coast lines will affect how long mudflats 
are exposed to water. This is extreme-
ly important because mudflats play a 
major role in earth’s ecology. These are-
as usually harbour many forms of life 
from birds to mammals to fish.

Changing the amount of water 
going through these mudflats might 
significantly affect those that rely on 
them for life. not only is the water flow 
changed, but silt will also form near 
barrages, causing indirect pollution to 
the coastal areas. Lastly, the scale of 
operations need to be huge for there 
to be any significant amount of energy 
generated, which means sites need to 
be suitable. 

thE futurE of EnErGy
As promising as it may seem, experts 

seem to think that tidal energy is just a 
dark horse in the industry, yet to rea-
lise its full potential. There are many 
other things that need to be conside-
red when it comes to implementing 
tidal energy into our everyday supply 
of energy, and one of the main factors 
is competition. Since fossil fuels have 
already been through endless trial and 
error, they are able to generate more 
power for only the fraction of the cost. 
Tidal energy does not have this luxury. 
There is also the matter of logistics and 
the unpredictability of its effects on the 
ecosystem if industrialised on a large 
scale without prior research.

While there is a lot of promise, the-
re are also a lot of risks. Tidal energy 
is worth keeping an eye on, and its 
time will come, but all it is for now is 
just a view on the horizon of a distant 
future.
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Geothermal energy comes from 
the Greek words ‘geo’, meaning 
earth, and ‘thermal’ which means 

heat. It is a renewable form of energy 
because deep in  most places of the 
earth, heat is always available. It is clean 
and sustainable. this energy comes in 
many forms, and is mostly accessed by 
drilling and harvesting the heat. Diffe-
rent parts of the world provide diffe-
rent forms of geothermal energy. 

Low temperature thermal energy
• This is the most prevalent form 

of thermal energy.
• Easily accessible as it is found 

just a few metres below ground.
• Usually obtained from pockets 

of heat in the 150°C range.
• More optimally used for heating 

than electricity generation.
• Can be used for heating green-

houses, homes, and in the industries 
like fisheries. 

• Evidence points to Native 
americans gathering around natu-
rally occurring hot springs to rest 
and heal. 

• The most famous hot spring spa 
is in Bath, england.

Geothermal heat pumps
• This energy source uses under-

ground heat anywhere from 3m to 
90m underground.

• A pipe is looped underground 
in this system.

• In western countries, during cold 
seasons, liquid in the loop absorbs 
heat underground and transfers it 
up into buildings.

• During hot seasons, the heat 
transfers into the liquid in the pipes, 
drawing heat away from the building 
and acts as a cooler.

• The largest geothermal heat 
pump system is at the Ball State 
University, Indiana, US. Having 
replaced a coal-fired boiler system, 
it is expected to save the university 
US$2 million (RM6.36 million) a year 
in heating cost. 

Dry steam power plants
• One of the oldest methods for 

geothermal power plants.
• Underground steam is used to 

propel turbines.
• California, US has one of the 

largest geothermal complexes in the 
world, providing 20 per cent of the 
states total renewable energy.

Flash steam power plants
• Flash steam plants are the most 

common types of geothermal power 
plants.

• Hot water (182°C) is pushed 
through a low pressure area, caus-
ing it to evaporate into steam, and 

Tapping Earth’s 
core heat
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In Japan, the Council for Science 
and technology Policy aims to con-
tribute to sustainable development 
by constructing mutually beneficial 
relationships with partners while Phil-
ippines has the Biofuels Act 2006 for 
the mandatory use of biofuel blends for 
transportation. 

In malaysia, the Green Building Index 
(GBI) that promotes sustainability in the 
built environment has obtained good 
attention in recent years. additionally, 
the National Biomass Strategy has also 
been launched to enhance malaysia‘s 
competitiveness as a clean technolo-
gies hub. this strategy would pave the 
way for the growth of new high value 
industries from locally-developed inno-
vation and technologies, including bio-
based chemicals and bio-energy.

Professor Foo recently edited a jour-
nal special issue together with his col-
league, Dr lam hon loong, titled Green 
Technologies for Asia-Pacific Economies, 
which will appear in this month’s issue 
of Clean Technologies and Environmen-
tal Policy. 

the special issue of the journal com-
piles about 10 papers that report vari-
ous green technologies that have been 
developed in asia Pacific countries, 
including Japan, India, China, malaysia, 
taiwan, Korea and the Philippines. 

Professor Foo is also the Subject Edi-
tor for Clean technologies in another 

international journal – Process Safety 
and Environmental Protection of else-
vier and IChemE (Institution of Chemi-
cal Engineers UK) and Chief Editor for 
IEM Journal (Institution of Engineers 
Malaysia). 

In the UNMC Centre of Excellence 
for Green Technologies (CEGT), where 
Professor Foo serves as the director, 
different green technologies have been 
developed and commercialised for vari-
ous process industries, both local and 
abroad. 

these include a software for water, 
gas and solid recycling system, several 
advanced wastewater treatment tech-
niques, biomass processing and supply 
chain allocation, urban climate and pol-
lution control technologies. 

Professor Foo also adds, “It is of 
utmost important to work with indus-
trial partners, as they will point out real 
problems faced by the industrial prac-
titioners”. 

he is also won the outstanding 
Young Malaysian Award 2012 of Jun-
ior Chamber International (JCI), in the 
technological Breakthrough category 
as a result of his achievements in devel-
oping green technologies in the past 
decade and has been announced as the 
SCEJ (Society of Chemical Engineers, 
Japan) Award for Outstanding Asian 
researcher and engineer. 

 
Professor Dominic Foo can be contacted 

 dominic.foo@nottingham.edu.my

energy
this steam powers turbines for elec-
tricity. this quick evaporation is also 
known as flash.

• Any water that remains from 
condensation returns to the reser-
voir, making flash steam power plants 
a renewable source of energy.

Binary cycle power plants
• Underground water absorbs 

heat from the rocks and it is used to 
heat a working fluid.

• The working fluid has a low boil-
ing point.

• This working fluid is converted 
into steam and the steam is used to 
power turbines.

• The water makes another cycle 
through the rocks to absorb heat 
again.

• It is a renewable source of 
energy and has no emissions as the 
working fluid and the water are kept 
separate.

Pros
• Emission free as most
 renewable energy sources,  
 and has limitless supply.
•  Is more reliable than solar or 
 wind because it is more 
 predictable.
• A very small land footprint.
• Already fairly common in  
 many countries and 
 technology is continuously  
 being improved.
• It is being developed into  
 a source of energy that gives 
 value for money.

Cons
• Optimal sites capable of   
 generating enough energy  
 are hard to find.
• Water usage might be too  
 much.
• Initial costs are high.
• Since heat is involved, there  
 must be constant supervision  
 and care.


