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The facts are clear: Malta has 
a challenge. It needs to build 
up a 10% electricity gener-
ation from renewables by 
2020. Beyond that, it needs 

cleaner air, cleverer homes, and a con-
sistent power source for its people and 
economy. 

The big question is how can we enjoy 
Malta’s newly won benefits of the devel-
oping world without compromising our 
environment? This challenge motivates 
researchers worldwide. Malta is doing 
its bit in environmental engineering: 
developing green skies, green energy, 
green homes, and the opportunity for a 
green Malta.

Greener Skies

Nearly 100,000 commercial flights take 
off every day worldwide causing 2% of 

man-made carbon dioxide (CO2) emis-
sions per year. In Malta, over one million 
tourists visit each year and flights are crit-
ical in connecting an island to the out-
side world. How can we address Malta’s 
economic needs with a growing public 
concern on airplane pollution, noise, and 
contribution towards climate change? 

A €1.6 billion Clean Sky project 
funded by the European Commission 
is trying to make this apparent conflict 
work. It brings together major European 
industrial partners, research establish-
ments, and academia to develop break-
through technologies for the air trans-
port industry. In Malta, the Department 
of Electronic Systems Engineering is » 

A Greener Malta
Sweden generates nearly 50% of 
their electricity from renewables, 
Germany is trying to achieve 
80% supply by 2050, while Malta 
currently generates less than 1% 
from renewables. 

Malta is the second 
highest generator 
of greenhouse gas 
emissions amongst all 
the European states per 
capita. 

Finland annually produces 20,000 m3 
of renewable freshwater (collected 
rainfall, rivers, etc.) per capita. 
Malta generates 121 m3 per capita, 
nearly 160 times less than Finland 
and 25 times less than Italy. We live 
in absolute water scarcity and few 
people know it.
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optimising flight paths known as trajec-
tories. 

The idea: reduce a plane’s flight path, 
reduce the time it is airborne, lower CO2 
release. Computer algorithms can find a 
plane’s best trajectory and minimise air 
pollutants and noise. Malta is handling a 
part of the software development to op-
timise flight paths. The purpose of the 
software platform being developed by 
the Maltese team is to allow partners to 
bring together their optimisation mod-
els and tools. This will allow the interna-
tional consortium to solve the complex 
algorithms that come with flight trajec-
tory problems. 

Another project called Clean Flight 
is tackling local airplane flight paths. 
Current flight trajectory calculations are 

based on lowering costs. This does not 
necessarily mean that these trajectories 
provide the least pollution for our skies. 
Clean Flight’s approach is to lower flight 
costs by being green. Usually these two 
qualities match: burn less fuel, spend 
less, pollute less. Commercial aircrafts 
should have new flight paths for Malta. 

Harnessing the winds

Every time we switch on an appli-
ance at home or at our workplace we 
are consuming energy. And energy 
means money and pollution. Pollution 
can be nullified by using renewables. 
Denmark, famous for windmills, has 
invested heavily in wind energy. By 
2011 it generated around 26% of the 
total electricity demand through wind 
farms. Denmark also has one of the 
lowest electricity prices in the EU.

Wind energy’s success has come 
with a backlash. The rapid increase in 
land use has caused public outcry on 
despoiling views, animal activists are 
worried about bird deaths, and in-
creased pressure on limited land avail-

http://www.muhc.com.mt/


ability. In Malta land is of premium 
value. Green and open spaces are lim-
ited. Out at sea these problems could 
disappear and floating offshore wind 
structures may provide accessibility to 
deeper waters. 

Deeper seas have other plusses. Out 
there, the wind speeds are higher and 
more consistent, which makes electrici-
ty generation more realistic. The flipside 
is the expense in sending the precious 
electrical energy back to shore to power 
homes. 

Floating wind turbines may be the 
key to fulfil Malta’s renewable energy 
targets. Malta has agreed to a 10% elec-
tricity generation from renewables by 
2020 with the EU. If the country fails to 
meet its target it will be smacked with a 
huge fine.

To give more opportunities for the 
government to reach this target the 
Faculty of Engineering is pushing new 
research into wind energy. There are 
major differences between floating and 
fixed offshore structures. Waves cause 
ever changing stresses on the turbine’s 
structure and bobbing movement could 

change the turbine blades’ aerodynam-
ics that reduces power output. 

The researchers at the Faculty’s Fluids 
Lab are testing a model floating wind 
turbine. Till now, the experiments have 
examined the change in power experi-
enced by a wind turbine’s rotors when 
bobbing up and down on waves. The 

data has been inputted into a computer 
model to simulate large-scale floating 
wind farms. By simulating the air flow 
the drop in generation can be better 
understood. The simulations are based 
on the application of free-wake vortex 

methods. Since the air flow changes 
with the oscillation of the platform and 
therefore with time, these methods are 
capable of capturing the changes in the 
wake formed by the rotor. 

Large wind farms face the problem 
of having generators and gearboxes 
mounted on each turbine at great cost. 
Instead the energy generation could be 
centralised, with individual turbines 
pumping seawater towards a central sta-
tion which makes use of a positive dis-
placement pump. This concept would 
mean that a centralised hydroelectric 
power station could be located on our 
shores.

Replacing every wind turbine’s gear-
box and generator with a hydraulic 
pump offers many advantages. It reduc-
es expense, by minimising the number 
of moving parts’ maintenance costs, and 
make a lighter turbine. Wind farms that 
pump water could also be easier to com-
bine with wave energy, energy storage 
systems, and reverse osmosis plants that 
use up a big chunk of Malta’s electricity 
to make drinking water from the Med-
iterranean. »
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“Floating wind 
turbines may be 
the key to fulfill 
Malta’s renewable 
energy targets”
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The only way is up

Normally we think of wind turbines as 
a tall central structure with a generator 
on top and propeller-style blades pow-
ering everything. But this is not the 
only possibility. Blades can spin around 
the turbines’ central structure doing 
away with expensive maintenance costs 
and complex gears to turn the blades 
into the wind. These Vertical Axis 
Wind Turbines (VAWTs) do not need 
to be oriented into a specific wind direc-
tion. Their problem is a requirement for 
higher wind speeds before they start to 
spin. 

Dr Ing. Pierluigi Mollicone is co-
ordinating a project that is coming up 
with new design concepts for this type 
of wind turbine. By working with both 
local academics and industrial players, a 
state-of-the-art design has to improve 
both the starting speed and the capabil-
ity of controlling the turbine at varying 
wind speeds. Starting off from a con-

ceptual idea, the design is then detailed 
and developed in the first step to make 
a wind turbine. The computer design 
then needs to be tested for aerodynam-
ics and structural integrity—does it 
spin well and can it take a beating? The 
computational model then needs to be 
translated into a real world structure 
and tested in a wind tunnel, with fur-
ther experiments back and forth needed 
to come up with a new wind turbine.

Malta’s very own windmill: 
restarted

The Raddiena or Chicago windmill is a 
well-known sight in rural Malta. These 
windmills harness the winds to draw 
water from the water table and irrigate 
fields. In 2001, 300 windmills were 
listed across Malta and Gozo. Unfor-
tunately, the introduction of electricity 
has led farmers to abandon this clean 
source. Many windmills are gradually 
deteriorating. »



FUN

Dr Ing. Tonio Sant (Department of Mechanical Engi-
neering) and his team are developing a new wind turbine 
concept to replace these badly damaged Chicago wind-
mills. Together with the Ministry for Resources and Ru-
ral Affairs they are upgrading the rotor design structure’s 
aerodynamics to improve water-pumping efficiency. At 
the same time, the researchers want to maintain the origi-
nal visual appeal of a multi-bladed rotor. The turbine will 
also produce electricity and be grid-connected. It won’t 
just pump up water but also provide clean energy.

Green Homes

Malta is covered in houses. Covering their roofs with PV 
(photovoltaic) panels is a way we could all help by making 
renewable energy. In the past five years, Malta has seen a 
drastic increase in PV panel use. Electricity generation is 
shifting from a centralised power station to our homes. 
Distributed generation is characterised by small-scale 
electricity generation, deployed near the point of use: our 
homes. 

Currently our national grid cannot handle large PV in-
stallations. The stability of the grid may be compromised 
leading to power outages. And we all know what being 
in the dark for a few hours means. No Internet, no TV, 
no cold drinks in summer. The storage of electric energy 
can be used to balance the generation and consumption 
demands for a single household or company. Excess en-
ergy generated during periods of high generation can be 
stored. This stored energy can then be used when supply 
cannot meet demand, perhaps when using several heaters 
on a cloudy day.

Microgrids can solve these challenges. These grids are 
low voltage (electrical distribution within a home) or 
medium voltage (electrical distribution within a neigh-
borhood) electrical distribution networks designed to 
supply small electrical loads. They are needed to hook 
up PV panels to a small community like a housing estate, 
university, schools, shopping mall, or industrial area. They 

http://www.hsbc.com.mt/
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consist of three major components. The 
homes equipped with PV or wind tur-
bine installations, systems to store the 
energy generated, and other electricity 
users connected to the grid.

Microgrids generate energy near 
where it will be used. This increases re-
liability and reduces losses due to long 
transmission lines. Microgrids can also 
be used to provide electricity in remote 
locations unconnected to a main grid. 
Researchers are developing new meth-
ods to reliably operate and control mi-
crogrids across an island. They want to 
implement a low voltage microgrid ca-
pable of reliable operation that is con-
nected to the national grid.

Many households have PV panels 
and solar water heaters. Local research-
ers are combining the two systems. For 
a sunny country like Malta, such a sys-
tem makes perfect sense. One major 
advantage of a combined system is effi-
cient conversion of concentrated solar 
energy to heat energy. The homeowner 
can then flip a switch to either generate 
electricity or heat water. 

A parabolic trough, a curved surface, 
is used to focus the sun’s rays onto a flu-
id. The heated fluid can reach tempera-
tures of up to 300°C. Hot enough to 
power a stirling engine used to generate 
electricity or pump water. 

Greener Seas

The Mediterranean has over 150 mil-
lion people living on its coast. A quarter 
of a million fishermen live off its fish. 
Even closer to home, the sea around 
Malta sees one third of the world’s ship-
ping. The only way this sea can survive is 
by knowing how much we are polluting 

and exploiting it by monitoring it. Then 
the effect needs to be evaluated and the 
situation managed by administrators 
around the Sea to balance development 
and environmental health.

A study that will help gather informa-
tion about maritime traffic across the 
Straits of Sicily is being carried out by 
the Department of Mechanical Engi-
neering and the University of Catania. 
By quantifying the emissions produced, 
they will find out the consequences of 
these emissions on the local plant and 
animal life. The project aims at support-
ing the monitoring of pollution at sea in 
the Straits of Sicily and so contributing 
to future legislation at national and Eu-
ropean level. 

Engineers designed a towfish that 
will be used to monitor a number of 
pollutants in the Mediterranean Sea. A 
towfish is an underwater platform that 
is towed behind a surface boat and can 
reach a depth of 50m. The towfish will 
be equipped with an HD camera that 
can take images of zooplankton and 
phytoplankton in order to study col-
onies that exist in the Straits of Sicily. 

Another HD camera will be used to 
monitor swarms of jellyfish and their 
location.

A Green Malta

Pollution bothers everyone with dirty 
atmospheres and smelly odours. Pol-
lution also makes us sick and causes 
many health problems including birth 
defects, and burdens health institutes. 
We all have a role to play to protect and 
safeguard our environment. Whether 
it is our skies, seas, or our homes we all 
have to do our part. A greener Malta 
means a greener future for all of us.

In 30 years’ time the electric energy we 
use in our homes and at the workplace 
will come mainly from renewable ener-
gy sources. We will all be driving elec-
tric vehicles. The familiar black clouds 
of smoke from dirty engines will be a 
thing of the past. But these advances in 
technology will not be possible without 
government funding, industrial collab-
oration, and the sweat of engineers and 
researchers to find exciting solutions to 
power nations and our green homes. •

The Malta Freeport


