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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 annual world lime production amounts to approximately 350 million tons. The most efficient and ecological way to calcine 
limestone and dolomite is the use of modern shaft kilns. The requirement to install new lime shaft kilns at a stagnating market 
growth is substantial because a significant amount of lime is still produced with outdated kiln models. More than three quarters of 
the world’s lime production is high reactive lime. The PFR lime kiln has established itself worldwide for this type of product. 
This article compares the advantages of modern shaft kilns with other kiln models and explains the functional principle of such 
lime kilns. It also shows new innovative ideas and explains in which areas further research and development is still required in 
order to meet the growing demands of the market. 
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1. Introduction 

Although calcination of limestone and dolomite is basically a very simple process and calcination of 
limestone has been known for thousands of years, continued development of lime kilns is still necessary 
in order to comply with modern day requirements. 

_________ 
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The idea of this paper is to illustrate the following topics: 

 impact of market requirements on lime burning technology 
 importance of lime shaft kilns in comparison with other lime kiln types 
 modern lime shaft kilns 
 technical challenges and the need for research 

This paper does not claim to be comprehensive, some parts are not based on scientific work but on 
experience, and some data is based on estimations only. The paper demonstrates the perception of the 
author, who has been responsible for the design and development of lime shaft kilns for many years. 

2. World-wide use of lime in the main market segments  

Lime and dolomitic lime (dolime) is used in many different market segments. Figure 1 shows the world-
wide use of lime in the main market segments. These quantities as well as the product requirements are 
the basis for the design of new lime kilns.  

   
Figure 1: World-wide use of lime in the main market segments in millions of tons per year, (Source: USGS 2013 Minerals Yearbook) 

Approximately 50% of the overall lime production is used for the iron and steel industry and therefore the 
growth of the lime market is significantly influenced by the steel industry. Today, the market growth is low 
or stagnating. However, as the lime industry is an old historically grown industry all different types of lime 
kilns are used to produce quicklime. Many of these existing lime kilns do not meet the present product 
and / or emission requirements. Usually the thermal efficiency of older kiln types is also not good enough. 
These are important reasons why the industry still needs more modern lime kilns.  
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