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Abstract

District heating networks are commonly addressed in the literature as one of the most effective solutions for decreasing the 
greenhouse gas emissions from the building sector. These systems require high investments which are returned through the heat
sales. Due to the changed climate conditions and building renovation policies, heat demand in the future could decrease, 
prolonging the investment return period. 
The main scope of this paper is to assess the feasibility of using the heat demand – outdoor temperature function for heat demand 
forecast. The district of Alvalade, located in Lisbon (Portugal), was used as a case study. The district is consisted of 665 
buildings that vary in both construction period and typology. Three weather scenarios (low, medium, high) and three district 
renovation scenarios were developed (shallow, intermediate, deep). To estimate the error, obtained heat demand values were 
compared with results from a dynamic heat demand model, previously developed and validated by the authors.
The results showed that when only weather change is considered, the margin of error could be acceptable for some applications
(the error in annual demand was lower than 20% for all weather scenarios considered). However, after introducing renovation 
scenarios, the error value increased up to 59.5% (depending on the weather and renovation scenarios combination considered). 
The value of slope coefficient increased on average within the range of 3.8% up to 8% per decade, that corresponds to the 
decrease in the number of heating hours of 22-139h during the heating season (depending on the combination of weather and 
renovation scenarios considered). On the other hand, function intercept increased for 7.8-12.7% per decade (depending on the 
coupled scenarios). The values suggested could be used to modify the function parameters for the scenarios considered, and 
improve the accuracy of heat demand estimations.
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The 73rd Conference of the Italian Thermal Machines Engineering Association (ATI) was held in Pisa 
(Italy) on September 12-14, 2018. The conference was organized by ATI and the University of Pisa.  
The main topic of this conference edition was: 
 

“Innovation and research for a sustainable energy future” 
 
In the last 10 years, the share of renewable sources in the energy mix of several countries has 
increased at a steady pace. This led to a revolution in the way energy conversion is conceived and 
distributed in comparison to a fossil based system. Nowadays, thinking about a 100% renewable 
energy system is no more just a dream. Nevertheless, the transition to this future implies several 
critical decisions from the technical and economic point of view. The 73rd ATI conference was the 
opportunity to discuss these topics, present new frontiers of the energy engineering research and 
promote the cooperation between researchers. The topics of the conference were: 
 

 Heat Transfer and Fluid Dynamics,  
 Energetics of Buildings, Air Conditioning and Refrigeration,  
 Environmental Aspects of Energy Conversion,  
 Renewable Energy,  
 Advanced Energy Conversion and Storage Systems,  
 Innovative Propulsion Systems and Internal Combustion Engines,  
 Turbomachinery,  
 Combustion and Fuels,  
 Fluid Power.  

 
This issue of Energy Procedia includes all the papers presented at the conference, 143 in oral form and 
20 in the poster session reserved to PhD students. The conference also included a plenary session and 
two panel sessions with outstanding keynote speakers from both academy and industry.  
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