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Water is a fundamental re- 
source. Yet it is something we often take 
for granted, and most of us will be unaware 
of the very significant cost and resources 
required to bring water to your door within 
very stringent quality criteria. 

The water supply sector is the 
4th most energy intensive sector in the EU 
and it is one that is responsible for consid-
erable contributions to CO2 emissions and 
climate change as a result. Large amounts 
of energy are required to extract water from 
its source, treat it and distribute it across 
many hundreds of kilometres of pipelines. 
My work is focused on the development 
of technology solutions which contribute 
to the reduction of energy consumption 
of this sector.

Reducing leaks and generating electricity 
— A major source of inefficiency in water 
supply systems is leakage. This has been 
estimated to be as high a 40-50% in Ireland. 
The most effective method of reducing 
leakage is to reduce pressure in pipelines. 
This is commonly carried out using pres-
sure reducing valves or tanks, which expel 
the excess pressure to the atmosphere. 
However this is a waste of the considerable 
energy consumption required to achieve 
this pressure to begin with. My research is 
leading the development and application 
of low-cost hydropower turbines, designed 

to be installed in water pipe networks to 
reduce pressure and leakage while also 
generating green electricity.

Conventional hydropower tur-
bines are very large machines which cannot 
be miniaturised to this scale economically. 
I am leading the development of systems 
to design and operate conventional water 
pumps in reverse to act as turbines. This 
includes the development of software 
tools to predict the behaviour of a pump 
operating in reverse as a turbine. 

The new low-cost system has 
been designed and installed at a water 
treatment works in County Wexford in 
Ireland in 2019. The system produces 
20-25% of the energy requirements of the 
treatment works by reducing incoming 
water pressure through pipelines. The 
resulting cost savings are being donated 
to the water development charity Wells 
for Life in Uganda. The associated CO2 
emissions of the works are also reduced 
by up to 25% as a result of on-site green 
electricity production. 

Reducing pressures in food produc-
tion — I have also applied this concept 
to the irrigation sector in the south of 
Spain, reducing energy consumption 
in the production of walnuts and other 
water-intensive crops. Over 40% of water 
in the EU is used in irrigation activity.  

The energy from the turbine replaces 
a diesel generator on the farm, and its 
associated air pollution. By avoiding the 
purchase of €3,000 in diesel fuel annually, 
the turbine also reduces the cost of food 
production for the farmer. 

This research activity has been 
made possible by two EU projects I am 
leading, the €3.4 M Dwr Uisce Project, 
funded by the Interreg Ireland-Wales 
Programme and the €2.9 M REDAWN 
project funded by the Interreg Atlantic 
Area programme.

Aonghus McNabola received his BAI and PhD from Trinity and practiced as a Civil Engineer in industry before joining the 
School of Engineering as a Lecturer in 2007. He is now Associate Professor in Environmental Fluid Dynamics and Head of 
the Department of Civil, Structural & Environmental Engineering. He has published over 75 peer-reviewed journal articles. 
His research focuses on the engineering of fluid systems to improvements in energy efficiency, such as water supply and air 
pollution control.  
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LEFT – Hydropower installation at  
Palma del Rio, Spain, reducing water pressure 
at a Walnut farm, generating green electricity 
and replacing a diesel generator. 

TOP – Walnuts
 
 

BOTTOM – Walnut farm & irrigation pipes, 
Palma del Rio, Spain

≥  A major source  
of inefficiency in water  
supply systems is leakage. 
This has been estimated  
to be as high a 40–50%  
in Ireland.
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