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Development of the data model for an automatic energy system modeling framework
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The Montreal municipality has provided an action plan to make the city more sustainable, considering carbon mitigation goals and challenges such as reducing the GHG emissions by 55% within 10 years between 2020 and 2030 compared to the 1990 baseline, and go carbon neutral by 2050. In this context, an urban simulation platform, Insel4Cities, is under development in the Next-Generation Cities Institute of Concordia University. The simulation platform is divided into small modules, allowing the development of the different aspects of the city independently and simplifying the parallel development, updates, and improvements. 
As an undergoing project, an automatic sizing and operation framework for an energy system with local renewable integration is being developed to be implemented in the Insel4Cities. This framework can facilitate the comparison of different configurations and choosing the best option based on available resources. To do so, one of the main requirements is developing a data model for the energy system framework. A data model is a graphical depiction of how data elements are structured, standardized, and how data is to be represented within a system, as well as how they are related to one another 
The current article will discuss the data model stated previously that is utilized in Insel4Cities. The energy system architecture and methods for sizing and modelling the operation of the energy system will next be discussed. Finally, the urban modelling framework will be used to a case study, the Dompark Complex, as part of a net-zero carbon emissions retrofit project that will utilize heat pumps as the major energy generating unit. The Dompark Complex is comprised of three large structures located in Montreal's southwest district, with direct access to the Lachine canal. Due to the buildings' location, surface water is considered for the heat pump system's heat supply.
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