
PROBLEM STATEMENT
•  Cities consume great 

quantities of water and 
produce wastewater. 

•  What potential energy sources 
are hidden within the city 
infrastructure to offset the 
environmental impact and cost 
of treating wastewater at 
treatment plants? 

MATERIALS AND METHODS  
 

Two types of Waste to Energy 
(WtE) sources widely available in 
cities can reduce energy 
production needs: 
1)  Potential energy (from mass) – 

water going down the drain 
2)  Heat energy – recapture heat 

using heat exchangers  

 

RESULTS 

Problem 1: Wastewater treatment plants consume 1-3% of the total electric 
energy output of a country which means high municipal energy bills  
Engineering Solution:  Sludge-to-energy systems  
Bio-digesters treat the sludge to produce the same valuable end products as food 
waste (energy/gas, minerals, and nutrient rich solids for fertilizer).  
 
 
 
 
 
 
 
 
 
                
 

Fig. 1: Sludge to Energy Systems         Fig. 2: Heat Exchangers Recapturing Heat from Wastewater 
Problem 2: Urban water distribution systems consume enormous amounts of 
energy to deliver and heat water for use in homes and offices. That energy literally 
goes right down the drain once it is used. How can we capture and re-use this 
wasted energy? 
Engineering Solution:  1) heat exchangers to draw the heat from wastewater.  
2) capture kinetic energy from flowing wastewater through building drains and 
pipes.   
 
 
 

 
 

FINDINGS

•  Problem 1: Byproducts from 
wastewater treatment (i.e. reusing 
the gas, solids, fats, water, heat 
yield net zero energy treatment 
plants.  They may even earn 
revenues by creating and selling 
excess electricity and fuel 
generated to run the plant. 

•  Problem 2: Recapturing a 
building’s waste energy using heat 
exchangers or turbines can 
significantly offset energy needs.  
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CONCLUSION 
Wastewater treatment byproducts 
and recaptured heat energy from 
building wastewater are available 
WtE sources.   


