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WEEG NEWSLETTER November 2017 
The newsletter is published monthly by the University of Southampton’s Water and Environmental 

Engineering Group WEEG, and reports things of interest in this field worldwide, as well as ongoing 

undergraduate student and research work in WEEG itself. 

We believe that water and energy are the most important topics worldwide for the next decades. Our 

work covers river and coastal engineering, water and wastewater and energy related to water.   

 

Editorial: today’s editorial looks at the energy 

balance of sewage treatment, and whether we 

can actually generate energy from our waste 

water – an intriguing prospect… 

Hydraulic Engineering International: 

Power from Wastewater: 

Wastewater treatment plants require the lifting 

of water, mixing, separation of solids, 

pumping - a lot of processes which require one 

thing: energy. In short, sewage treatment is 

energy intensive. At the same time, sewage 

itself has a significant energy content.  

Today, the water sector including water supply 

and sewage treatment accounts for 4% of the 

global energy demand. This is predicted to rise 

even further, with energy consumption 

potentially doubling by 2040 if steps are not 

taken. So it is easy to understand why 

reduction in energy consumption is a big issue 

for the water industry. At the same time, 

municipal sewage contains up to ten times the 

energy required to treat it. The recovery of 

energy from sewage to achieve energy self-

efficiency in sewage works, or even a net 

energy output, is driving researchers and the 

water industry to work hard in this area.  

In the UK and elsewhere, many sewage works 

have anaerobic digesters to produce methane 

and generate electricity. However, the energy 

recovered by digesting sewage sludge is only 

around 30% of the energy consumed in the 

operation of sewage works. Sludge digestion 

alone in conventional sewage works is very far 

from offering energy self-efficiency, let alone 

net energy output.  

 

Fig. 1: Pathways for energy positive wastewater 

treatment (Gude, V.G. 2016) 

Fig. 1 shows the complex process chain for 

energy positive wastewater treatment. 

So, if different technologies are combined 

together, achieving energy self-efficiency is 

actually possible. The Marselisborg Wastewater 

Treatment Plant in Aarhus, Denmark in Fig. 2 is 

a good example: a sewage works transformed 

to a power plant. This plant has undergone 

improvements that combine some existing 

technologies for reduction in energy 

consumption and increasing energy generation. 

As a result, it can now generate 130-150 per 

cent of the electricity needed to run the plant. 

This means the excess electricity could be sold 

into the local grid or be used to pump drinking 

water around the city. 

 

Fig. 2:  Marselisborg Wastewater Treatment Plant 

in Aarhus 

Every sewage works has its own advantages 

and constraints, however, so the successful 

example in Aarhus cannot simply be copied in 

other places. More research still needs to be 

done to achieve widespread transformation of 

sewage works into power plants.  

 

Fig. 3:  Aeration of sewage 

For example, aeration accounts for around 54% 

of a sewage works' energy demand, so there is 

growing interest in the development of more 

efficient technologies and in integration of 
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anaerobic systems that don't require aeration – 

more on these topics in another issue! 

Upcoming MSc projects:  

“Wave current interaction” Supervisor: Dr G 

Muller  

The interaction of waves and currents is a very 

important aspect of coastal engineering. Wave 

heights increase when waves travel against a 

current, increasing the loads on coastal 

structures as well as sediment transport 

volumes and scouring depths. Fig. 4 shows the 

breaking of a wave when encountering a 

current running against the wave. 

 

Fig. 4: Wave breaking due to wave-current 

interaction in a tidal front 

From a current velocity of approximately 0.4 

times the propagation velocity of the wave, the 

waves break continuously, and virtually 

disappear. This effect is called wave blocking. 

In an ongoing IP, we are developing a wave 

paddle for our 12m flume which allows us to 

generate waves inside a current. In this follow-

up project we will look at the effects of waves 

and currents e.g. on scouring around wind 

turbine towers.   

WEEG elective modules: CENV3063 

Applied Hydraulics 

In a short series, we will present the 3
rd

 and 4
th

 

year elective modules for students interested 

in water and environmental engineering. 

CENV3063 Applied Hydraulics is a 3
rd

 year 

module where we look at applications of 

hydraulic engineering. This includes hydraulic 

structures, hydropower, numerical models and 

physical modelling as a design tool. Numerical 

models of unsteady flow conditions are done 

as an exercise. Physical models are important 

design tools in hydraulic engineering, since not 

everything can be modelled mathematically. 

This is an area of special expertise at 

Southampton, which is not readily available 

elsewhere. One laboratory experiment looks at 

fundamental principles, and a second at an 

example of a physical model to determine the 

performance characteristics of a particular 

hydraulic structure based on model tests and 

their interpretation.  

For all first and second year students 

interested in this module: in order to take it, 

you need to enrol on the Civil and 

Environmental Engineering pathway.  

 

Fig. 5: Physical model of a submerged weir with 

canoe ramp / fish pass 

Jobs in water engineering: 

This gives you an idea of the type of work you 

can do when working in industry. 

Advert:  

Are you interested in flood and coastal risk 

management?  

The Environment Agency is looking for 

graduates with a master’s degree in civil 

engineering or mechanical engineering to join 

our structured graduate training scheme. 

Civil Engineering Graduate Training Scheme 

Mechanical Engineering Graduate Training 

Scheme 

Please click the links above if you would like to 

know more about working towards Chartership 

with the Environment Agency.  

 

Civil and Environmental Engineering 

at Southampton University:  

WEEG: the Civil and Environmental Engineering 

pathway offers the chance to deepen your 

knowledge in water-related areas, and gives 

you a better preparation for environmental 

engineering projects. 

Contact: Dr Sonia Heaven, 

s.heaven@soton.ac.uk, Bldg. 7, Room 5004 

Further information:  

We have two Facebook pages, which provide a 

logbook of some of our laboratory activities: 

www.facebook.com/Hydraulicslaboratory/  

www.facebook.com/environmental.lab.universi

ty.of.southampton/  
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