
 
 
 
 
 
Environmental Engineering and Management Journal                                                      October 2018, Vol.17, No. 10, 2409-2419 

http://www.eemj.icpm.tuiasi.ro/; http://www.eemj.eu 
 

 

 

 
 

 
 
 

“Gheorghe Asachi” Technical University of Iasi, Romania 
 

 

 

 

TOWARDS THE OPTIMAL DESIGN AND OPERATION  

OF MULTI-ENERGY SYSTEMS: THE “EFFICITY” PROJECT 
 

Matteo Zatti1,2, Marco Gabba2, Michele Rossi3, Mirko Morini4, 
Agostino Gambarotta4, Emanuele Martelli1 

 
1Politecnico di Milano, Department of Energy, Via Lambruschini 4 - 20133, Milano, Italy 

2 Energy & Environment Laboratory Piacenza, Via Nino Bixio 27/c – 29121, Piacenza, Italy 
3SIRAM, Milano, Italy 

4University of the Studies of Parma, Interdepartmental Center for Energy and the Environment, 
Parco Area delle Scienze, 181/a – 43124, Parma, Italy 

 

 
Abstract 
 
The development of Multi-Energy Systems (MES) or District Energy Systems (DES) requires suitable design and operation 
optimization tools, in order to assess their feasibility and economic profitability. These tools can be helpful in choosing the proper 
technologies and also in the perspective of defining proper incentive or taxation schemes. A critical result of the analysis of MES 
is that, when optimizing their design, the operation strategy and the part load behavior of the units must be considered in the 
optimization model. This way, the model is to be formulated as a two-stage problem, where the design and the operation variables 
are optimized in the first and in the second stage, respectively. In order to guarantee the computational tractability, the 
scheduling/operation problem is solved for a limited set of typical and extreme periods. We have developed a Mixed Integer Linear 
Programming model to solve this design optimization problem, for which we have linearized the off-design and the size effects of 
performances and costs for the technologies considered in the case study. The model has been applied to optimize the design of a 
district energy system for the University of Parma Campus in Northern Italy. 
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