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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 

The present research conducted in the city of Biskra focuses on the relationship that can exists between urban morphology and 
road noise distribution. Ten community-housing areas have been investigated in order to evaluate their noisescape, using noise-
mapping method. The connection between the morphological characteristics and road noise distribution using Pearson correlation 
tests, showed a strong relationship between the two. The results of this research indicate that the urban morphology has a significant 
impact on the noisescape. Acoustic environment at urban scale represents therefore an important challenge for the urban designers 
and planners at early design stage for a sustainable and healthy urban environment. 
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1. Introduction : 

Noise is the set of sounds that can cause a sense of discomfort and stress [1], it has become among the characteristics 
of modern life especially in urban areas. Because of its detrimental effects on our planet, our quality of life and our 
acoustic comfort, it has been classified since the seventies as an environmental pollutant [2] by the United States 
environmental protection agency. 

* Corresponding author.  
E-mail address: bouzirtallal@gmail.com 

1876-6102© 2017 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility ofthe Euro-Mediterranean Institute for Sustainable Development (EUMISD). 

 

 

 

Available online at www.sciencedirect.com 

ScienceDirect 
Energy Procedia 00 (2017) 000–000  

www.elsevier.com/locate/procedia 

 

International Conference on Technologies and Materials for Renewable Energy, Environment and 
Sustainability, TMREES17, 21-24 April 2017, Beirut Lebanon 

Effect of urban morphology on road noise distribution. 
Tallal Abdel Karim Bouzira*, Noureddine Zemmouria.  

aLaboratory LACOMOFA, Department of Architecture, University Mohamed Khidder Biskra 07000,Algeria. 

Abstract 

The present research conducted in the city of Biskra focuses on the relationship that can exists between urban morphology and 
road noise distribution. Ten community-housing areas have been investigated in order to evaluate their noisescape, using noise-
mapping method. The connection between the morphological characteristics and road noise distribution using Pearson correlation 
tests, showed a strong relationship between the two. The results of this research indicate that the urban morphology has a significant 
impact on the noisescape. Acoustic environment at urban scale represents therefore an important challenge for the urban designers 
and planners at early design stage for a sustainable and healthy urban environment. 
 
© 2017 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the Euro-Mediterranean Institute for Sustainable Development (EUMISD). 

Keywords: Urban morphology; noise pollution; road traffic; noise mapping; Collective residential area.   

1. Introduction : 

Noise is the set of sounds that can cause a sense of discomfort and stress [1], it has become among the characteristics 
of modern life especially in urban areas. Because of its detrimental effects on our planet, our quality of life and our 
acoustic comfort, it has been classified since the seventies as an environmental pollutant [2] by the United States 
environmental protection agency. 

* Corresponding author.  
E-mail address: bouzirtallal@gmail.com 

1876-6102© 2017 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility ofthe Euro-Mediterranean Institute for Sustainable Development (EUMISD). 

 

 

© 2017 The Authors. Published by Elsevier Ltd.
Peer-review under responsibility of the Euro-Mediterranean Institute for Sustainable Development (EUMISD). 

2 Tallal Abdel Karim Bouzir, Noureddine Zemmouri/ Energy Procedia00 (2017) 000–000 

This problem has become more evident in recent years, according to the WHO. More than 44% of European 
population are regularly exposed to noise levels that exceed 55 dB, a level that threatens human health [3] because it 
can cause sleep disturbances and cardiovascular and even mental pathologies.[3,4,5]. 

The field of urban acoustics consists of three essential parameters [6], which are the source, the receiver and the 
urban morphology that represents the place of transition where the sound waves propagate from the transmitter to the 
receiver. The importance of urban morphology in the prospects of sustainable development has become more evident 
in recent years; according to the results of several studies, it has a direct effect on the thermal [7], light [8] and sound 
environments. The objective of this research carried out in the city of Biskra, is to determine the effect of urban 
morphology on noise pollution, in particular the road noise distribution as the most important source of noise pollution 
in urban areas [9]. 

2. Methodology : 

This work is structured into three parts: the first concerns the selection and analysis of urban morphologies. Then 
a primary evaluation of each configuration is set up in the second part using noise prediction software. In the last part 
Pearson correlations Testes were performed using SPSS statistical software to define the relation may exist between 
the noisescape and the urban fabric. 

3. Cases study  

Existing urban configurations (collective residential area) were selected in this study according to morphological 
criteria such as height of the buildings, width of the streets, urban geometry and building fabric composition. The 
majorities of the chosen morphologies were built in the 1980s, with two main representative layouts; linear 
configurations (700 district, HLM city, 200 district) and centralized configurations (748 district, Saada city, belaiat1). 
The configurations chosen are shown in FIG. 1 and Table 1.  

 

 
Fig.1.Location of the selected samples (source internet: Google earth) 

 
Ten urban areas was chosen, based on satellite images, in situ visits, morphological and traffic criteria 

Table 1: presentation of selected neighborhoods. 

satellite view of selected neighbourhoods 
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