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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 work was developed in real context, in the facility of hospital and others dangerous solid waste incineration. It’s involved 
bibliographic research, analysis of the best available technologies, comparing them with those implemented, proposal for new 
measures to be implemented, a survey and evaluation of the environmental aspects and impacts associated, with proposal of 
mitigation measures of the identified impacts, as well as the presentation of a monitoring plan. The impacts from the installation 
are small and of limited magnitude, with the exception of the impacts associated with gaseous emissions and energy 
consumption.  
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1. Introduction 

The existence of waste arising from the provision of health care to human beings, including medical activities of 
prevention, diagnosis treatment and investigation, constitutes a major public and environmental health problem and 
determines the increasing attention in safeguarding of the negative effects that may affect populations. 

With the development of serious and transmissible diseases, such as the Acquired Immune Deficiency Syndrome, 
Hepatitis B and C, there was an increased awareness that certain hospital wastes (blood, secretions, ionized material, 
chemicals and human tissues) while contamination outbreaks constitute a danger to public health by Fadigas [1]. 
The constant increase in the use of pharmacological resources and medical material also increased the way of 
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production of Hospital Waste with risk of environmental contamination and harmful to public health by Botelho and 
Pinto [2]. Thus, with the constant evolution of health services, it has become a priority of modern societies, 
triggering a greater use of chemical compounds, drugs, radiological residues of oncological treatments and of 
medical devices and derivatives by Bugalho and Miguel [3]. 

This situation has led to an increase in concerns, particularly with regard to have with hospital waste, because it is 
known that health institutions are a major producer of hospital waste, in that way it is increasingly necessary for 
them the rightly produced waste, minimizing the risks to public health. Thus, the development of different hospital 
waste management practices began, which allowed the reduction of the amount of waste to be treated and the 
introduction of alternative and less harmful treatment processes. 

The incineration is a new activity in the company, which entails great efforts for its correct management taking 
into account the hazardousness of the waste to be treated, it is extremely important that the evaluation of its aspects 
and environmental impacts be structured judiciously. As a result of any product and / or services activity, there are 
environmental aspects that must be identified and controlled, especially those that may be the most significant for 
the environment. 

Thus, the obtained data in each of the environmental descriptors subject to environmental impact by this plant 
were analysed, namely descriptors such as water, energy, waste, noise and pollutant emissions, and with this, 
mitigation / improvement measures were proposed to the management of the entire incineration process. 

2. Methodology 

The methodology adopted was intended to support the consistent determination of significant environmental 
aspects, namely those aspects that have or may have significant impacts on the environment and which should be 
considered as priorities. The environmental aspects of associated and identified activities are: 
 Use of raw materials and natural resources; 
 Atmospheric emissions; 
 Discharges into the aquatic environment; 
 Waste management; 
 Use and contamination of soils; 
 Local impact issues (noise, vibrations, odors, visual effect, etc.); 
 Transportation issues; 
 Risks of environmental accidents; 
 Effects on biodiversity. 

The aspects were identified considering four operating conditions: 
 Normal; 
 Abnormal; 
 Emergency; 
 Testing / Starting. 

In addition to the aspects directly resulting from the activities, were also considered the indirect aspects on which 
influence could be exercised. 

In terms of time, current activities with current impacts, those that have been developed in the past but which 
have relevant impacts on the present and those that are modified or future that are planned and that have expected 
impacts are considered. 

Each environmental aspect is associated with the respective environmental impacts, actual or potential, 
considering both those aspects with adverse impacts and those that may have beneficial effects. The main negative 
impacts are: 
 Pollution / contamination of water, soil or air; 
 Depletion of natural resources; 
 Increased environmental noise; 
 Risk to public health or heritage; 
 Negative effects on fauna and flora; 
 Creation of waste, especially hazardous waste; 
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 Global warming; 
 Destruction of the ozone layer; 
 Waste of resources. 

The most relevant positive environmental impacts are related to positive effects on water, soil, air, fauna, flora 
and landscape. The evaluation of the environmental aspects and impacts was carried out according to the criteria 
Severity / Benefit x Frequency / Probability, with the scale presented in Table 1: 

Table 1 - Significance scale, analyze severity vs. probability. 

  Severity / Benefit     
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 1 2 3 4 5     

1 1 2 3 4 5     
2 2 4 6 8 10     
3 3 6 9 12 15   Not significant 
4 4 8 12 16 20   Note very significant 

5 5 10 15 20 25   Significant  

3. Significant environmental aspects and impacts 

Briefly, Table 2 shows the significant aspects resulting from the analysis performed at the plant in accordance 
with the criteria described above. 

Overall, given the project's characteristics, there is no prospect of impacts on the quality of surface and 
groundwater resources, nor any significant impacts on soils. 

The impacts associated with atmospheric emissions are, of course, the most important and significant aspects of 
the installation, with the emission of pollutants into the atmosphere. In order to minimize these impacts, a system of 
on-line self-monitoring of emissions has been implemented, with internal procedures implemented that influence the 
incineration process. Emissions into the atmosphere, associated to an emissions, taking into account the ongoing 
incineration process, control the incineration process. In this way, the system issues alerts that inform the operator of 
the need to take measures to avoid exceeding the stipulated emission limit values. 

Another significant aspect of the project is energy consumption. The incineration process has proved to be very 
unstable, with too many stops, which lead to high consumption of natural gas at start-up or simply to maintain the 
temperature inside the combustion chamber, until waste is introduced or the optimum conditions are restored to start 
the incineration process. 

The energy consumption had a great impact because, for reasons beyond the organization, it was not possible to 
put into operation the turbine generator, which, when it happens, will enable the installation to be self-sufficient in 
energy terms. 

The risks of environmental accidents are other significant aspects / impacts, although they are not expected, they 
have to be considered due to the complexity of the installation and the uncertainty of its occurrence. If they occur, 
they will have for brief moments significant impacts until they are controlled. These could be emissions into the 
atmosphere, spills of chemicals and waste or raw materials such as ammonia, as well as the lack of maintenance of 
some equipment, which could potentially jeopardize safety, causing fires or explosions. 
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