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Sustainable Technology 
Integration: How to combine 
technologies and demand and 
supply? 

Motivation 
 
The question how and when to supply resources 
such as water and energy in a sustainable way to the 
user is one of the challenges we are working on. 
Here, we have to deal with a transition towards 
more decentralized technologies and therefore more 
decentralized systems as well as an increased 
complexity. We therefore aim at smart combinations 
of technologies in order to develop concepts for 
these systems, which can help to improve the 
resource efficiency and eventually lead to the closing 
of resource cycles.  
Combined application of technologies, especially on 
small local and decentralized scale, and the 
evaluation of their potential based on temporal 
demand patterns (How much energy do I need in 
the morning and how much in the evening?) and 
local settings (How much rainwater can I harvest 
here?) offers the opportunity to develop custom-
made and highly-efficient concepts for resource 
management, yet is not free of challenges due to its 
multi-disciplinary / multi-scalar nature. These 
concepts would be a milestone in the transition 
towards more sustainable urban systems. 

Objective 
 
The demand and possible supply of a resource 
depends on the local conditions of a site and the 
available technologies. We investigate therefore the 
performance of technologies and the demand of the 
user in a dynamic way, as the systems have a highly 
dynamic character. Based on these results, we want 
to develop concepts that match demand and supply 
of a resource by smart usage of technologies and 
combinations thereof. Here, we combine technology 
know-how, system analysis, user experiences and 
scenario studies in order to produce guidelines and 
decision support for planners, engineers, resource 
suppliers and technologists.  

 

 
Figure 1: Steps for evaluation of the local situation 

and technology selection 

Points of Interest 
 
In the following, a number of points are mentioned, 
on which we are working on right now and which 
represent starting points for possible MSc topics: 

 Evaluation of technologies for the supply of 
electricity and heat (e.g. PV panels and solar 
collectors) and the storage/supply of heat 
and cold (e.g. Aquifer Thermal Energy 
Storage) 

 Modeling and analysis of combined resource 
systems (e.g. parallel energy supply and 
water treatment) 

 Investigation of demand and supply 
patterns based on user data and / or spatial, 
demographic or statistical parameters (e.g. 
How much electricity is used by building 
YYZ in 2012 and what is the actual usage?) 

 Development of methods and tools for the 
evaluation of systems and technologies (e.g. 
indicators, which can be used to evaluate a 
technology and which can be used for 
comparison) 

 Brownfield redevelopment


