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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 1st International Conference of Sustainable Energy and Resource Use in Food Chains was organized by the 

Research Councils’ UK National Centre for Sustainable Energy Use in Food Chains. It is the 1st of a series of 
conferences that aim to address energy demand and emissions reduction from food chains taking a whole systems 
approach. The conference which was attended by more than 120 delegates from the UK and around the world 
addressed a number of important themes which include Energy Demand and Resource Use in food production, food 
processing, food distribution, food retail, food consumption, food policy and a number of cross cutting themes. The 
conference also included a one day Symposium on technologies and practices for waste heat recovery, its upgrading 
or conversion to different forms such as electrical power or cooling and refrigeration.  

The volume of proceedings of ICSEF 2017 in Energy Procedia, provides a selection of papers presented at the 
Conference and the Symposium.  

The organizing committee and the editors are grateful to the participants for the support of the conference. We 
would also like to thank the keynote speakers for their excellent and thought provoking presentations and those who 
opted to prepare publications for these proceedings. 

ICSEF 2017 will be followed by ICSEF 2018  in the Autumn 2018.   
 
© 2017 The Authors. Published by Elsevier Ltd. 
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