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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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Abstract 

Cities are densely populated and heavily equipped areas with a high level of service provision. Smart cities can use these conditions 
to achieve the goals of a smart society for their citizens. To facilitate such developments, the necessary IT-infrastructure has to be 
in place for supporting, amongst many other things, the whole lifecycle of big data management and analytics for research activities. 
At the Centre for IT-Intelligent Smart Energy for Cities, we have therefore been developing a flexible infrastructure, based on open 
sourcetechnologies. This paper presents this solution and its application in a city and building research. 
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1. Introduction 

“Smart cities” is not a well-defined term, and its complexity is rather great [1]. The “smartness” of a city can stem 
from its citizens, organizations or technology. The last of these is the main characterization applied in this paper. The 
simplified idea is that the gathering of information from a city together with its intelligent handling to achieve smart 
decision-making and control is what constitutes a “smart city”. The practical result is an innovative infrastructure.  
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