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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 

Extensive evidence of Ca-rich brine at the western side of Lake Tiberias (LT), Israel, refers to dolomitization processes. 

Dolomitization of Mg-rich brine saturated limestones preferentially occurs at enhanced temperatures. The presence of wide areas 

of fissured basalt in that area suggests that magma, which erupted through fissures, sufficiently heated initiating dolomitization. 

In this study we numerically investigate possible paleo-heating processes related to magmatic intrusions. 
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1. Introduction 

The Tiberias Basin (TB) is located within the Jordan–Dead Sea Transform and is bordered to the west by the 

Lower Galilee (Israel), where fractured Pliocene basalts cover an area of about 1,050 km
2
 (Fig. 1). Hydrochemical 

analyses highlight that along the western side of Lake Tiberias (LT), brine is Ca-rich, likely due to dolomitization of 

limestones [1]. Dolomitization of limestones at laboratory conditions is proved at temperatures above 100 °C [2-3]. 

Numerical models describing [e.g. 4-6] indicate that local fractures or anisotropy can be responsible of the present 

thermal field within this area. Here we numerically investigate whether high pale- temperatures could have been 

induced by heating processes related to magmatic intrusions through faults.  

Fig. 1. Map with area of interest, in the green triangle (modified after [7]), location of simulated profile in red. The numerical examples of this 

article are based on structural features of the Lower Galilee, the profile is W-E oriented. 

1.1. Geology of the Lower Galilee 

Tortonian (Upper Miocene) Mediterranean transgression invaded the Jordan Rift Valley (JRV) through the lower 

Galilee and the Jezrael Valley forming an inland sea [8]. This transgression deposited massive salt layers at the JRV 

and the time equivalent marly Bira Formation rift margins and along the transgression path [9]. Migration of 

http://crossmark.crossref.org/dialog/?doi=10.1016/j.egypro.2017.08.071&domain=pdf
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