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Summary 

This document describes the data gathering process for the development of the database 

on the potential recovery of urban waste heat resulting of Task 1.1: Data collection, 

creation and maintenance of database of ReUseHeat Project. The database structure has 

been previously defined and presented in D1.1: Definition of the ReUseHeat database, as 

well as a data dictionary for the information to be collected through an online survey 

already defined.  

Specifically, D1.2: Data gathering for ReUseHeat reports on the creation, current state 

and maintenance of the database as well as the methodology for the data collection. To 

identify the first group of potential respondents of the survey has also been part of the 

work developed under this task. The dissemination of the previously created survey has 

also started and the first identified and contacted potential respondents are here 

presented.  

The first data inputs obtained with the online survey have been populated in the 

database. Data collected so far are shown in the first version of the urban waste heat 

potential identification interactive map developed to visualize the data obtained in Tasks 

1.1 and 1.2. 

Updates of the database will be provided in upcoming stages of the project, both 

obtained through the online survey and the work developed under other tasks of WP1. 
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1. Introduction 

1.1. Motivation and objectives 

ReUseHeat aims to promote a cost-effective and technically viable decarbonisation of the 

current heating and cooling system by demonstrating modular and replicable solutions 

enabling the recovery and reuse of waste heat available at urban level from different 

sectors in order to cope with the current and future challenges of climate change.  

To foster this kind of interventions, it is of great importance to quantify and locate the 

urban waste heat potential from non-conventional sources in the countries of the 

European Union. This is, indeed, one important objective of the project; to enhance the 

existing databases on EU28 by mapping urban heat sources, mainly those coming from 

metro stations, urban waste water systems, data centres and heat delivered from cooling 

systems in buildings. The data collection can be addressed by different approaches such 

as gathering useful information from several data sources (public or private) or by 

directly asking relevant stakeholders, as is the case presented in this document. In this 

last case a database for storing the information collected is needed.  

Given this approach, the deliverable D1.2 aims to give an overview on how the process of 

the data gathering has been carried out. The methodology for developing a database is 

presented making reference to the tools needed or verification strategies among others. 

The analysis of the potential respondents is also introduced.   

This document is the first step of an activity foreseen to last until the end of the project 

due to the complexity of gathering sufficiently suitable data. Different documents will 

report the status of the database in several stages of the project.  

1.2. Relationship with other tasks 

Table 1 summarizes the relations between activities reported in D1.2 and other tasks and 

WPs within the Project. 
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Table 1. ReUseHeat tasks that will interact with D1.2 activity 

Task / WP Name Relationship 

T1.2 
Quantification of accessible 
urban waste heat 

T1.1 and T1.2 complement each other to achieve the goal of 
identification of urban excess heat recovery in Europe from two 
different perspectives/approaches. T1.1 data will be survey-
based. The most suitable option to integrate information from 
such different sources into the project database will be 
explored- T 1.2 will identify excess heat from urban areas by 
means of mapping technology. 

T1.3 
Impacts of waste heat use on 
the national energy systems 

T1.1 outcomes will feed in the energy system modelling to be 
developed under T1.3 in order to evaluate impact of urban 
waste heat recovery from a national energy system perspective. 

T1.4 
Future scenarios for urban 
waste heat exploitation at 
urban level 

Although not being the main data source, data gathered from 
the online survey in T1.1. will provide additional inputs on 
waste heat recovery potential for the city level energy system 
assessments in T1.4. 

WP2 
Innovative business models 
for urban waste heat recovery 
investments 

T1.1 and WP2 were aligned to address survey- and interview-
based data collection without overlapping contents and goals. 
T1.1 focused on technical data of recovery potential aiming at a 
larger number of respondents, while WP2 interviews were 
more limited with intensive questionnaire on economic and 
business aspects/experiences. 

WP5 
Communication and 
dissemination 

Data gathering from D1.2 will provide very relevant information 
to support communication and dissemination of the 
opportunities and urban waste heat recovery to contribute to 
the energy transition. 

WP6 Exploitation and replicability 
Replicability of ReUseHeat demo cases should focus on the 
recovery potential identified in T1.1 and other tasks of the 
Project. 
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2. Data collection 
Once the database was defined, as deliverable D1.1 Definition of the ReUseHeat [01] 

shows, the next step was the development of the database itself following the mentioned 

definition. This database is the repository where the data collected by the survey will be 

stored.  

In this section the methodology of the collecting process, the planning for the collection 

and the data collected so far are presented. 

2.1. Methodology 

In all fields of study, accurate data collection is very important to ensure the validation of 

research results. For this reason, the definition of an appropriate methodology is of 

particular importance in research works. 

It is important to highlight that the data capture will be done using an online survey, and 

thus, the methodology has been defined on the basis of the survey creation and 

dissemination. 

The steps that define the methodology were: 

1. Definition of the tool/mechanism for the data collection 

2. Development of the tool/mechanism for the data collection 

3. Definition of the tool/mechanism for the data storage 

4. Development of the data storage system 

5. Selection of the survey respondents 

6. Survey distribution 

7. Data storage 

8. Data analysis 

These steps are explained below.  

2.1.1. Definition of the tool/mechanism for the 
data collection 

As already mentioned above, the main mechanism for the data collection is an online 

survey that has been previously defined in Task 1.1 and the results of this definition were 

reflected in the deliverable D1.1: Definition of the ReUseHeat database. 

The survey asks for the source of the excess heat and all related information. The 

possibility of including one or several locations for the same respondent is taken into 

account, mainly thinking on stakeholders similar to metro operators. The same 

information can be either shared among all locations or be filled independently for each 

one. Some examples of the required data inputs are the type of fluid, the temperature of 

the excess heat, the approximate annual energy volume or the distribution of this excess 

heat daily and seasonally. Respondents are also asked for the main activity of the 

company and the category of the urban excess heat sources. Questions about the energy 

systems of the facility at issue are included. 

Moreover, the survey has an introduction with information about the ReUseHeat project 

and the benefits of the excess heat recovery and reuse, in order to create a framework to 



ReUseHeat  Data Gathering for ReUseHeat 
 

Page 11    

the user for its knowledge. A link to the ReUseHeat project website is added in case 

respondents want to expand their knowledge about it. 

More information of the survey structure and content can be seen in the D1.1, only 

available for members of the consortium (including the Commission Services). 

2.1.2. Development the tool/mechanism for the 
data collection 

For the implementation of the survey several alternatives were analysed and classified 

taking into account their advantages and disadvantages. Due to the complexity and 

flexibility required in the questions, the survey was finally developed with an online tool. 

Among all the existent available tools for the development of online surveys, LimeSurvey 

was selected due to the multiple provided functionalities. 

For the generation of the survey and the web hosting different security mechanisms were 

taking into account (firewall security, apache security modules oriented to DDoS attacks 

and other type of attacks directed from untrusted IPs and possibility of authentication 

system). 

Besides, special consideration was given to sensitive respondent personal data. The 

unique data of this type is the e-mail address, but, following the GDPR (General Data 

Protection Regulation), an explicit consent is requested for the use of this e-mail address 

with two purposes: to agree on being contacted for confirming or expanding the data 

introduced in the survey and to have more information about the recovery of excess 

heat. 

The online survey has been implemented in two languages: English and Spanish. 

The link to the English version is: 

http://encuestas.cartif.com/index.php/829585 

The link to the Spanish version is: 

http://encuestas.cartif.com/index.php/753244 

The survey will be available at least throughout the duration of ReUseHeat project. 

2.1.3. Definition of the tool/mechanism for the 
data storage 

In ReUseHeat, as method of storing geographical information, a spatial database has 

been selected versus a shapefile due to the spatial database allows the concurrency and 

the use of standard SQL sentences, more known and frequently used by developers. The 

spatial databases are optimized for storing and querying data defined in a geometric 

space, allowing us for using spatial functions for consulting properties and spatial 

relations in an optimised way. 

The database management system used is PostgreSQL using the PostGIS extension. 

PostGIS[02] is currently one of the most extended mechanisms for the development of 

file:///C:/Users/vicser/AppData/Roaming/Microsoft/Word/encuestas.cartif.com/index.php/829585
http://encuestas.cartif.com/index.php/753244
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spatial databases due to its particular characteristics. More information about PostGIS 

and why it is used in ReUseHeat can be seen in the D1.1. 

As platform for the administration and development of the database pgAdmin[03] has 

been selected since it is and Open Source tool and its graphical user interface helps to 

work and is easy to use. 

2.1.4. Development of the data storage system 

Once the data storage system is selected, the next step is the generation of a consistent 

and practical data model. This data model must include all the information to be 

managed by the database management system in an organized way. 

The data model of the database was represented in an entity-relationship diagram in the 

D1.1 and can also be seen in Figure 1. 

 

Figure 1: Entity-relationship diagram in which the data model is represented 

The structure of the data model, that determines the structure of the database, has been 

defined taking into account all the data requested in the survey. In order to address the 

creation of the data model, the information that will be collected by the survey has been 

analysed and mapped in accordance, so that all the information collected there can be 

properly stored. In this way, all the important information will be stored in the database, 

being accessible for consultation by the users. The different main groups of the data 

model correspond to the groups of those questions in the survey. On the one hand, the 

facility group contains the most important information: the information about the excess 

heat recovery potential facilities that will be displayed geo-located on a map. On the 

other hand, the ExcessHeatSurvey group is a core group that helps to organize the 

different responses of the survey. The other important groups of the data model are the 

groups that contain information about the energy systems (data centre energy system, 
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municipal sewage water network energy system, hospital energy system and 

underground station energy system). 

After the data model definition, a data dictionary was used in order to describe the 

entity-relationship model. In this data dictionary all the elements in the diagram were 

explained and used later as the main reference documentation. 

The data dictionary is considered the key element for the definition of the database. The 

next step is the implementation of the database. For this purpose, the interpretation of 

the data dictionary in a script for the creation of the database was done. This script 

contains the SQL commands needed for the creation of the different tables that conforms 

the database, with all the attributes of the tables and also the descriptions of the 

preconfigured tables. 

Once the creation script is run in the database management system, the database is 

ready to store the data.  

The Figure 2 shows the structure of the database once it has been implemented. As it 

can be seen, it consists of 21 tables generated automatically through the script based in 

the data dictionary. 
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Figure 2: Database structure 

2.1.5. Selection of the survey respondents 

To account for the big number of urban waste heat sources available in the EU countries, 

the selection of respondents has been oriented to identify those facilities which are 

similar to the demonstration cases of ReUseHeat: metro stations, data centres, sewage 

water systems and service sector buildings. Once the most reliable information sources 

were identified, dedicated emails with the link to the survey have been sent to many 

relevant stakeholders. The contact activity is expected to last until the end of the project. 

This section presents the first contact list to date.    
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 Metro stations 

A preliminary search on the metro companies of EU cities has been performed. The list of 

transport/metro companies contacted so far is presented in Table 2, even though it is 

foreseen that the number of contacts will increase along the project lifetime. It is worth 

mentioning each company owns several metro stations so that the database could be 

widely populated at the end of the project.  

Table 2. Metro companies contacted 

Country City Name 

ES Barcelona Metro BCN 

ES Sevilla Metro Sevilla 

ES Granada Metropolitano de Granada 

ES Malaga Metro Málaga 

ES Madrid Metro de Madrid 

DK Copenhaguen Copenhaguen Metro 

HU Budapest Budapest Transport Privately Held Corporation (BKV Zrt.) 

DE Berlin Berliner Verkehrsbetriebe (BVG) 

DE Hamburgo HOCHBAHN 

DE Munich Münchner Verkehrs- und Tarifverbund GmbH (MVV) 

DE Nuremberg VAG Verkehrs-Aktiengesellschaft 

GR Athens Attiko Metpo 

IT Genoa Metropolitana di Genova 

IT Naples ANM 

IT Turin Gruppo Torinesi Transporte 

PO Lisbon Metropolitano de Lisboa 

PO Oporto Metro do Porto 

NL Rotterdam RET 

FR Toulouse Tisséo 

AT Viena Wiener Linien 

UK Newcastle NEXUS 

FI Helsinki HKL 

LI Vilna Vilniaus metro 

In addition, Madrid Subterra has been contacted. It is a non-profit organization, 

conformed by public and private entities, created to promote the exploration and 

exploitation of renewable and clean energy potential of the underground of Madrid, thus 

becoming one of the most relevant actors in Europe related to the specific interests and 

goals of ReUseHeat underground demo case. Public administrations, professional 

associations, universities and interested businesses have been reached, contributing to 

establish a close link with the project to feed in this task as well as to share further 

experiences and knowledge.  

 Sewage water systems 

Waste water treatment plants (WWTP) represent a reliable urban source of heat due to 

the treated water maintains similar temperature conditions seasonally, which decreases 

the uncertainty on how much heat could be recovered. Thus this analysis is focused on 

the search of municipal WWTP located within the European Union. The dissemination 
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platform of the Urban Waste Water Treatment Directive1 has been used as the source for 

this purpose. There it is possible to find maps of the different countries containing every 

WWTP with its main features such as load capacity or main treatments. A more refined 

search must be done to find the company who owns the plant and the proper contact. 

Until now, several owners of WWTP from the countries targeted in the demonstration 

actions of ReUseHeat have been contacted, which are shown Table 3. 3. 

Table 3. Contacted WWTP 

Country City Name 

ES Valladolid Estación depuradora de aguas residuales de Valladolid 

ES Madrid Butarque 

ES Barcelona 

Depuradora del Besòs 

Depuradora del Baix Llobregat 
Depuradora de Gavà-Viladecans 
Depuradora de Sant Feliu 
Depuradora de Montcada i Reixac 

Depuradora de Begues 
Depuradora de Vallvidrera 

ES Málaga 

EDAR Guadalhorce 

EDAR Peñón del Cuervo 
EDAR Olías 

ES Bilbao EDAR de Galindo 

FR Paris 

Station d'épuration Seine Grésillons 

Station d'épuration Seine aval 
Station d'épuration Seine centre 
Station d'épuration Seine Morée 

Station d'épuration Seine amont 
Station d'épuration Marne aval 

RO Bucharest Glina 

RO Bucharest Buftea 

RO Lugoj Stația de Epurare Lugoj 

RO Vaslui ROWP Vaslui 

RO Targu ROWP Targu Lapus 

DE Berlin Ruhleben / Waßmannsdorf 

DE Frankfurt Stadtentwässerung Frankfurt 

DE Hamburg 

Wasserwerk Baursberg 
Wasserwerk Bergedorf 
Wasserwerk Bostelbek 
Wasserwerk Glinde 

Wasserwerk Grossense 
Wasserwerk Grosshansdorf 

Wasserwerk Haseldorfer Marsch 
Wasserwerk Langenhorn 
Wasserwerk Lohbrüge 
Wasserwerk Naugraben 
Wasserwerk Norheide 
Wasserwerk Schnelsen 
Wasserwerk Stellingen 

Wasserwerk Süderelbmarsch 
Wasserwerk Walddöfer 

                                                
1 http://uwwtd.oieau.fr/ 

http://uwwtd.oieau.fr/
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DE Stuttgart 

Hauptklärwerk Stuttgart-Mühlhausen 

Klärwerk Stuttgart-Möhringen 
Klärwerk Stuttgart-Plieningen 
Gruppenklärwerk Ditzingen 

DE Dortmund Kläranlage Dortmund-Deusen 
 

 Data centres 

Data centres represent a continuously growing sector which already needs making use of 

great amounts of energy to maintain the servers cooled. This means a lot of waste heat 

that can be recovered for heating and cooling applications. The selection of the first data 

centres to be contacted has been grounded on the Data Center Map2 website, which 

contains a world based open map with the currently active data centres. Table 4 shows 

the data centres identified so far as a first step, expecting to increase this number 

throughout the project duration.  

Table 4. Contacted data centres. 

Country City Name 

ES Madrid Global Switch 

ES Madrid inAsset | NixMad 

ES Madrid Itconic Data Center Madrid 1 

ES Madrid Itconic Data Center Madrid 2 

ES Sevilla Itconic Data Center Sevilla 

ES Barcelona Itconic Data Center Barcelona 

PT Lisboa Itconic Data Center Lisbon 

ES Madrid Hispaweb Network 

ES Zaragoza Redestel 

ES Murcia SYS4NET Datacenter Murcia 

FR St Denis Digital Realty Paris 

DE Frankfurt Lyonerstrasse 28 

IR Dublin Blanchardstown Corp Park, Unit 9 

UK London 6 Braham Street 

FR Vitry sur Seine 61 rue Julian Grimau  

FR Villeurbanne SynAApS 

FR Grenoble Cogent Communications, Inc. 

DE Frankfurt INTERNIC Frankfurt 

DE Frankfurt wusys Data Center (DC-AS71) 

DE Berlin e-shelter Berlin 

DE Hamburg ITENOS Hamburg 

DE Cologne Host Europe 

RO Bucharest Appnor MSP 

RO Bucharest Distinct 

RO Bucharest NXDATA-1/NXDATA-2 

RO Timisoara Data Node SRL 

RO Cluj-Napoca CiaNet 

RO Bucharest AdNet - DataCity Bucharest 

                                                
2 https://www.datacentermap.com/ 

http://www.datacentermap.com/germany/cologne/host-europe.html
http://www.datacentermap.com/romania/bucharest/nxdata.html
http://www.datacentermap.com/romania/cluj-napoca/cianet.html
http://www.datacentermap.com/romania/bucharest/adnet-datacity.html
https://www.datacentermap.com/
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In addition, enerTIC has been contacted. It is a relevant Spanish Technology Platform 

focused on the role of ICTs (Information Communication Technologies) to improve 

Energy Efficiency and Sustainability. In this sense, enerTIC groups many of the most 

relevant private companies within the sector, which own or are responsible for the 

management of a large number of data centres at international level. 

 Cooling of service sector buildings 

Cooling of service sector buildings usually requires the utilization of cooling towers to 

dissipate the heat. Waste heat recovery can be used instead, supposing a powerful 

solution to make this process more efficient and sustainable. Hospitals have been 

considered in the first place as sources of waste heat, although is intended to spread this 

approach to other types of buildings in the service sector. Since Spain is the country 

which hosts the demonstrator on heat recovery from a hospital, a preliminary search has 

been focused in it, as Table 5 shows.  

Table 5. Hospitals contacted 

Country 

 

City 

 

Name 

ES Madrid Hospital Universitario 12 de octubre 

ES Madrid Hospital Cantoblanco 

ES Madrid Hospital Carlos III 

ES Madrid Hospital Central de la Cruz Roja San José y Santa Adela 

ES Madrid Hospital Clínico San Carlos 

ES Madrid Hospital Dr. R. Lafora 

ES Madrid Hospital El Escorial 

ES Madrid La Fuenfría 

ES Madrid Hospital Universitario de Fuenlabrada 

ES Madrid Hospital Universitario Fundación Alcorcón 

ES Madrid Hospital Universitario de Getafe 

ES Madrid Hospital General de Villalba 

ES Madrid Hospital General Universitario Gregorio Marañón 

ES Madrid Hospital de Guadarrama 

ES Madrid Hospital Universitario del Henares 

ES Madrid Hospital Universitario Infanta Cristina 

ES Madrid Hospital Universitario Infanta Leonor 

ES Madrid Hospital Universitario Infanta Sofía 

ES Madrid Hospital Universitario La Princesa 

ES Madrid Hospital Universitario de Móstoles 

ES Madrid Hospital Universitario Príncipe de Asturias 

ES Madrid Hospital Universitario Puerta de Hierro Majalahonda 

ES Madrid Hospital Universitario Ramón y Cajal 

ES Madrid Hospital Universitario Santa Cristina 

ES Madrid Hospital Universitario Severo Ochoa 

ES Madrid Hospital Universitario del Sureste 

ES Madrid Hospital Universitario de Torrejón 

ES Madrid Hospital Virgen de la Poveda 

ES Madrid Instituto Psiquiátrico Servicios de Salud Mental José Germain 
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ES Vitoria Hospital Txagorritxu 

ES Vitoria Hospital Santiago Apostol 

ES Leza Hospital de Leza 

ES Gorliz Hospital de Górliz 

ES Bilbao Hospital Santa Marina 

ES Barakaldo Hospital San Eloy 

ES Galdakao Hospital Galdakao - Usansolo 

ES Gernika-Lumo Hospital Gernika-Lumo 

ES Basurto Hospital Universitario Basurto 

ES Barakaldo Hospital Universitario Cruces 

ES Donostia Hospital Universitario Donostia 

ES Zumárraga Hospital de Zumárraga 

ES Hondarribia Hospital Bidasoa 

ES Arrasate-Mondragon Hospital Alto Deba 

ES Ávila Hospital Nuestra Señora de Sonsoles 

 

2.1.6. Survey distribution 

The distribution of the survey is done manly using two different mechanisms. The first 

one is the distribution by e-mail to the preselected respondents. The second one is the 

inclusion of the link to the survey in the web page of the project3. 

For the distribution of the e-mail, one standard e-mail was created. In this e-mail the 

ReUseHeat project is firstly presented, indicating the purpose of the project as well as the 

technical solutions that are being developed in a brief way. The link to the webpage of 

the project is included. 

After having established the framework of the project, the potential respondent is 

informed about how their contact information has been obtained. After that, the 

respondents are encouraged to answer the ReUseHeat survey. 

The other method for the distribution of the survey is the ReUseHeat webpage. A link to 

the survey has been included in this webpage in order to receive answer of voluntary 

respondents. All the relevant answers received by this way will be included into the 

survey.  

2.1.7. Data storage 

Once the respondents fill in the survey, their answers will be stored in the LimeSurvey 

system as results. These results can be exported to different formats. In this case, an 

Excel format has been selected. 

Once the answers are available in Excel format the next step is to extract the information 

of each one and to store it in the database. This process is currently done in a 

semiautomatic way using a script with SQL commands. The script has to be modified by 

the database manager for each answer of the survey, changing the values taking into 

account the responses to the different questions. 

                                                
3 https://www.reuseheat.eu/collecting-information-urban-excess-heat-sources/ 
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If the volume of responses is high, the inclusion of mechanisms to translate the 

responses from the Excel file into the database in an automatic way will be considered. 

This automatic method would allow the inclusion of large amount of data quickly and also 

eliminate the possibility of having failures in the transcription.  

The storage of the data follows the data management guidelines developed previously in the 

project. A special consideration has the sensitive data about the personal data of the respondent 

stored in the database.  The unique data of this type is the e-mail address of the respondent, but, 

following the GDPR (General Data Protection Regulation), an explicit consent is requested 

for the use of this e-mail address with two purposes: to agree on being contacted for 

confirm or expand the data introduced in the survey and to have more information about 

the recovery of excess heat. Regarding the rest of the data, consent is required in order 

to ask to the respondent about the utilisation of the data introduced in the survey for the 

population of an open and public database. 

Moreover, the database, hosted on CARTIF premises, will have a set of characteristics in 

order to provide the security needed in these types of repositories. These characteristics 

are: 

 Access control: selective restriction of access to the database 

 Authentication: acts of confirming the identity of the user 

 Backup: the data will be copying and archiving periodically in order to allow the 

restoration in case of data loss event 

 Network security measures: firewall for controlling incoming and outgoing network 

traffic based on predetermined security rules. 

 IP filtering functionalities: the server can be in order to avoid the database access 

to undesirable users 

2.1.8. Data analysis and use 

The data stored could be consulted and analysed at any moment. The consultation can 

be done thought standard SQL methods but geospatial consultations are also possible. 

The use of the geospatial consultations allows retrieving information about the excess 

heat recovery potential of the facilities that have been previously introduced, as well as 

their location and other aspects related to their geographical setting. 

Moreover, data results from the surveys could be analysed visually on a map. It is 

explained in a more precise way in Section 3. 

In the end, data gathering reported in this document is a crucial step that will make it 

possible to publicly access relevant information on urban excess heat recovery to conduct 

detailed analyses and evaluations towards an accelerated implementation of this kind of 

interventions throughout Europe. Data analysis from three different perspectives might 

be enumerated: 

 Public administrations: Data collected thanks to the described methods and tools 

will support public bodies on the planning of policies and promotion of 

interventions for energy-efficient and sustainable development of local areas 

(particularly within the urban environment). 

 Private companies: Data gathered and stored will serve for private infrastructure 

and energy companies to perform further detailed analyses based on potential 
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data (otherwise not available) thus building trust and incentivizing new urban 

waste heat recovery implementations. 

 End-user: Since user-friendly visualization alternatives (e.g. interactive maps) will 

be developed, easy-to-find information on waste heat recovery will be accessible 

to end-users, contributing to increase energy-efficiency consciousness and 

facilitating positive acceptance and reactions to this kind of projects. 

2.2. Planning  

Although the data gathering process will continue along the whole project lifetime, some 

deadlines have been established in order to organize the collection. The required steps 

and the expected due dates are explained next: 

1. The survey is distributed by e-mail to all the identified potential respondents. The 

first round of e-mails sending was on July 19th. There is not a deadline to fill in 

the survey forms since participation cannot be obliged and it is expected to keep 

conducting dissemination and receiving inputs from new answers along the whole 

duration of the project. 

2. The survey is distributed by e-mail to all ReUseHeat partners, with special focus to 

those involved in the different demonstration actions of the project. The e-mail 

was sent on August 1st with a twofold purpose: (i) identify new potential 

respondents among the relevant contacts of each partner, and (ii) get the survey 

filled in with information from ReUseHeat demo cases, since they should serve as 

exemplary cases and constitute the best starting point for the identification and 

mapping of the urban excess heat resource. The deadline for receiving answers 

was September 7th.  

3. During the project duration all the answers will be analysed and stored in the 

database 

2.3. Data collected 

This section includes statistics on the data collected so far. Due to the data collection is a 

process that will continue until the end of the project, different analysis will be done in 

each iteration of the deliverable D1.3 Report on database information management at 

M24, M36 and M48. 

Data can be exported in graphs that shown statistics about the results. Figure 3 shows an 

example chart of one question included in the survey, with the answer to the question “If 

recovery of excess heat at your company/institution/organisation proved to be a feasible 

and economically beneficial option, would you be interested in investing in the 

components and technical systems to facilitate this?”: 
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Figure 3: Information collected about the possibilities of the excess heat recovery  

Figure 4 shows a graph with the answer to the question “What is the source of the excess 

heat?” 

 
Figure 4: Information collected about the source of the excess heat 
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3. Data accessing: Visualization and 

integration with other sources 
The main characteristic of a GIS (Geographical Information System) is that it is possible 

to work with data located in space with reference to a geographic coordinate system, 

which allows us to generate georeferenced maps. In ReUseHeat the data stored in the 

database can be consulted as a regular database, using SQL commands, but it will be 

also possible to see the data located on a map. Moreover, the data will be accessible 

thought standards services defined for the OGC (Open Geospatial Consortium), as WMS 

(Web Map Service). 

The visualization of graphical information (on a map in our case) is very useful for 

decision making. In this section the data that will be shown in the map are firstly 

identified and after that the mechanism for providing all this information. On the last part 

of the section the integration with other sources of data is addressed. 

3.1. What data are visualised 

The respondent of the online survey will provide the data of the facilities available and 

their locations (latitude and longitude). The position of the facilities will be geo-located on 

a map and the information provided will be visualized with a pop-up when you select the 

facility.  

Specifically, the information of the facilities that will be shown in the map is the 

following: 

 Type of the fluid: description of the types of fluid form which the excess heat should 

be recovered (there are two main sources of the excess heat: air and water, but they 

can be extended) 

 Temperature: temperature ranges (and exact value if it is known) at which this 

excess heat is available (there are four ranges and, besides, a temperature value 

could be specified if it is known) 

 Energy Volume: energy volume ranges (and exact value if it is known) at which this 

excess heat is available (there are six ranges and, besides, a range volume value 

could be specified if it is known). 

 Daily Distribution: description of the types of the daily distribution (there are six 

types of daily distribution: predominant availability in the morning, predominant 

availability in the afternoon, predominant availability in the evening, predominant 

availability at night, equally distributed throughout the whole day and not known). 

 Seasonal Distribution in Winter: seasonal distribution of the total energy volume 

of available excess heat in Winter. 

 Seasonal Distribution in Spring: seasonal distribution of the total energy volume 

of available excess heat in Spring. 

 Seasonal Distribution in Summer: seasonal distribution of the total energy volume 

of available excess heat in Summer. 
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 Seasonal Distribution in Autumn: seasonal distribution of the total energy volume 

of available excess heat in Autumn. 

 Estimated: description of the source of the values. They can be established as 

estimated, measured or not known their origin. 

 Recovery Way: description of the way to recover the excess heat (there are six 

ways and, besides, other ways could be specified). This value contains information 

about how the respondent consider technically/economically possible to recover the 

excess heat at the company. 

 Location: the location of the facility (in a point or polygon format) 

3.2. How the data are visualised 

Geographic information can be displayed online for the public through the combination of 

web mapping tools that at least must contain the following components: 

 Spatial database management system 

 Spatial data server 

 Web map client 

As explained above, the database management system used in the ReUseHeat project is 

PostgreSQL with the PostGIS extension. 

GeoServer[04] has been chosen as the spatial data server. It is an open source server 

for sharing geospatial data. Designed for interoperability, it allows for publishing data 

from any major spatial data source using open standards. In the present case, the 

GeoServer tool will access the database previously generated and will proceed to the web 

publication following standard methods defined by the OWS(Open Web Services).  

Leaflet[05] is used as the web map client. It is an open-source JavaScript library for 

mobile-friendly interactive maps. The main principles of Leaflet are the simplicity, 

performance and usability. It is well-documented and there are a wide variety of plugins 

that enables to extent the tool functionality. Leaflet is used to show the data before 

published by the GeoServer tool (presented as a WS service) in a map.  

Regarding the base map, in our case OpenStreetMap (OSM) will be used. OSM is created 

by a collaborative community for sharing free geographical data around the world in a 

free editable map of the world. This community add, verify and update the data using 

aerial images, GPS, maps and another free data so it is very complete. 

The locations of the facilities will be represented in the map using proportional symbols 

since it is one of the most commonly used ways for displaying data. The data is 

represented by a symbol (the most commonly used is the circle) whose size is related to 

the value to be represented. That is, the symbol locates the data and the size indicates 

its value. In this case the size is defined by the energy volume range of the facility. 

Figure 5, Figure 6 and Figure 7 show examples of visualization for located facilities with 

data about the potential recovery of excess heat. A pop-up appears when clicking in each 

point, presenting the information related to the selected facility (Fluid type, temperature 
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range and also value if known, energy volume range and also value if known, daily and 

seasonal distribution, type of data and recovery method). 

 

Figure 5: Visualisation of information about the potential recovery of excess heat in the facilities of 

the Nice demosite 

 

Figure 6: Visualisation of information about the potential recovery of excess heat in the Madrid 

demosite: Hospital de La Paz 
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Figure 7: Visualisation of information about the potential recovery of excess heat in the Bucarest 

demosite 

The maps shown in the figures are the basis of the visualization and more characteristics 

and functionalities could be added in order to have a more complete visualisation tool.  

3.3. Integration with other data sources 

Data collected and stored in T1.1 could be integrated with other data sources such as  

the Pan-European Thermal Atlas (Peta), which will present geo-located data generated 

within T1.2: Quantification of accessible urban waste heat.  

In the first case, as it was established in the progress beyond the state-of-art defined for 

the project, the objective of the T1.1 and the T1.2 databases is to expand the scope of 

the Pan-European Thermal Atlas. The Pan-European Thermal Atlas has been developed 

as part of the work in the fourth Heat Roadmap Europe project (HRE4). The model is a 

geographic representation  of  heating  and  cooling  demands  in  the  14  EU  Member 

States involved in the project, and includes excess heat potentials, prospective district 

heating networks, availability of renewable energy resources such as geothermal, solar 

irradiation, biomass and more [06].  

The data collected at the end of the project in the T1.1 database could complement the 

potential estimates generated in T1.2, which in turn could provide basis for updated map 

layers at the Pan-European Thermal Atlas. This end-of-project data would provide 

information for validation and adjustment of the initial waste heat potential quantification 

for unconventional excess heat sources (such as metros, urban waste water system, data 

centres and heat from cooling of buildings). 

Moreover, data coming from T1.1 will be used into the T1.2 in order to compare and 

finally draw some conclusions about the potential volume of urban waste heat at the 

urban level. For the final generation of data in T1.1, the complete online survey dataset 
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will provide valuable input, completing and adjusting the quantifications calculated in the 

task T1.2. 

There are different mechanisms for the integration of the data collected with other data 

sources. One of the most flexible mechanisms is providing this data in a web service 

form, through the use of standard protocols defined by the OGC (Open Geospatial 

Consortium) as WMS (Web Map Service), WFS (Web Feature Service) or WCS (Web 

Coverage Service). In this way the data could be used in other web map viewers without 

additional work. As the spatial data used in the ReUseHeat Project is able to publish the 

data under such standards, the integration with other web map viewers is guaranteed. 

Besides, the data also could be manually exported to a GIS file in order to be shared for 

using it in Desktop GIS tools for the integration with other geo-located data.   
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4. Conclusions 
The present document reports the work performed in the T1.1 related with the collection 

of data on urban waste heat potential from non-conventional sources in the EU countries, 

mainly those coming from metro stations, urban waste water systems, data centres and 

heat from cooling systems in buildings.  

The methodology for the data collection is presented. Firstly, the mechanism for the 

collection is described: collecting the information of the different stakeholders through a 

survey. The tool used for developing the survey is LimeSurvey, due to the functionalities 

provided by this tool allowed the creation of questions with the needed flexibility. 

Then, the data storage process is described. The database, which uses PostgreSQL for 

the management system plus the PostGIS extension, is also defined (and extensively 

explained in the deliverable D1.1). The structure of the information contained in the 

database is shown in an Entity-Relationship diagram and also in the tables’ structure. 

The next important point of the methodology is the selection of the survey respondents. 

Due to the great amount of urban waste heat sources available in the EU countries, the 

selection of respondents has been oriented to identify those facilities which are similar to 

the demonstration cases of ReUseHeat: metro stations, data centres, sewage water 

systems and service sector buildings. The identification of potential respondents will last 

until the end of the project. The survey is currently being distributed by e-mail as well as 

published in the ReUseHeat webpage. The data collected will be stored in the database 

for his posterior analysis. The document presents the results collected so far.  

Finally, the document presents the mechanism for accessing data. A simple visualisation 

platform, that allows the visual presentation of the results collected in a geo-located 

manner, is described identifying their main characteristics and the technologies involved 

in its development. The document also analyses the different mechanisms to integrate 

the data collected with other sources of data (generated in the same WP1 or other data 

form external sources such as the Pan-European Thermal Atlas, developed under other 

European funded project: Heat Roadmap Europe project - HRE4). 
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