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MOUSQUÉ Florent

Nowadays, many Eco-Industrial Parks (EIP) are emerging all around the world. In these EIP, industries gather to share several 
streams like energies, water, resources, and wastes in order to realise economic benefits while reducing their environmental impact. 
However, most of the time, these EIP are historically constituted and therefore sub-optimal. To achieve the expected gains, exchange 
networks need to be optimally designed. 

Through this thesis, a multi-objective method has been developed to optimally grassroots design the energy network of an EIP. The 
energy network studied consists of a utility system and a hybrid renewable energy system. This method is generic, so it can be used 
for many application cases, design from the ground or retrofit of industrial parks. To solve it, mathematical programming is used with 
a Mixed Mixed Integer Linear Programming (MILP) model due to its ability to solve big problems with many companies and flows like 
the energy network of an EIP. The stakes of this thesis were to develop a method able to solve big problems with many binaries, but 
also to consider objectives that faces industrials. This objectives has been defined as minimizing overall costs but also dealing with 
the complexity of the real system which means including the dynamic of operational conditions, but also the technical feasibility of 
the designed solution. The purpose is also to optimize inter-companies exchanges within these groupings so as to re-revitalize the 
territory by natural resources consumption control.

Mise en œuvre de l’écologie industrielle pour une gestion 
optimale des énergies et des ressources

Implementation of industrial ecology for optimal 
energy and resource management

Simplified model of the energy network of an Eco-Industrial Park comprising and Utility 
System and a Hybrid Renewable Energy System with dynamic data.


