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1 - Introduction 

n0e-sport paves the way towards NZE Sports Facilities, by designing, demonstrating and communicating an 
integrated package of building renovation, new technology, energy saving methods and renewable 
energies. 
This integrated package for NZEB initiatives is directed towards a typology of buildings that ranks as a 
particularly high consumer. Tested and documented solutions for energy use in sports facilities assist public 
and private stakeholders involved in the management and maintenance of such buildings.  
Across Europe energy actors lack an adequate policy framework to boost creation of NZE sports facilities 
and the financial resources or incentives to apply it. Moreover, sports facility operators are often unable to 
apply proposed measures as they lack appropriate knowledge and experience in this field.  
 
n0e-sport will: 

 Raise knowledge and awareness about potential for NZE sports facilities; 

 Offer practical and tested solutions that pave the way for NZE sports facilities in different areas, 
thus developing an integrated package of technological and non-technological solutions in terms of 
energy efficiency (EE) measures and renewable energy systems (RES); 

 Apply systems to monitor and evaluate the impact of solutions for NZE sports facilities; 

 Provide long term recommendations to policy makers on development of NZE sports facilities; 

 Promote a multiplier effect and uptake of the integrated package by communicating project results. 
 
The n0e-sport methodology can be summarised as follows: 

 Comparative analysis on energy use and consumption in sports facilities across the EU and on 
solutions for NZE sports facilities, including organisational /management / behavioural solutions, 
renewable energy solutions and technological solutions 

 7 integrated packages of initiatives for the creation of nearly zero sports facilities 

 Pilot actions in 7 areas in min. 18 buildings 

 1 set of Guidelines for NZE sports facilities, with Policy Recommendations 

 Long term plans for the development of NZE sports facilities in the EU 

 A series of participative exchange events and study visits and a wide communication campaign 
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2 - Partners within the project 

n0e-sport groups 7 partners from 7 countries, who have all identified sports facilities as key energy 
consumers: 

 AFE - Agenzia Fiorentina per l'Energia Srl (Italy), as the project Coordinator, is in charge of 
management and coordination activities, as well as Communication and Dissemination. AFE was 
founded in October 2000 under the EU SAVE II Programme as the energy management agency 
across the entire Province of Florence. AFE operates as a holistic local energy manager by means of 
programmes and actions to promote: management of energy demand, rational use of energy 
promotion, use of renewable energy sources; dissemination of products and technologies for 
environmental safeguarding and conservation; methods for energy audits and training of technical 
personnel; local energy requirements and mobility. In the field of buildings, AFE works according to 
the ClimateHouse method, the EE certification that promotes the adoption of building construction 
methods that meet energy saving and environment protection criteria. In this way, AFE supports 
public and private entities in the construction and refurbishment of NZEB. The agency has worked 
on a number of council level building regulations, which can be adapted to sports facilities. AFE has 
signed a cooperation agreement with Fiorentina Nuoto, a company that manages swimming pools 
across Florence, including two pools that will be involved in the pilot action: San Marcellino (25m) 
and the Olympic pool of Bellariva (2 pools - 50m and 25m). AFE will also work with Florence Local 
Council, as the main owner and manager of sports facilities in the area; 

 CLEAN (Denmark), is the Work Package leader for WP2: Territorial Analysis and Comparative 
Exchange. Active since 2006 (previously as The Lean Energy Cluster), CLEAN creates the best 
condition for developing energy-efficient technologies and solutions, encouraging innovation and 
economic development in this field. They bring together interested parties (enterprises, research 
institutions, public authorities), who see a business opportunity in the development, manufacturing 
and sale of products and services based on energy efficiency technologies. This involves the whole 
spectrum of activities, from energy generation to energy consumption. Being an Innovation Cluster 
initiative based on members' well-established competencies in the fields of mechatronics, energy 
systems, industrial production technology and business development, they work to promote 
energy efficiency based on sustainability throughout the value chain of the entire energy system. 
CLEAN's focus is therefore on developing technologies and solutions in the fields of energy 
efficiency and intelligent energy systems; 

 AREAL - Regional Agency for Energy and Environment of Algarve (Portugal), is a non-profit 
Association dedicated to promoting energy efficiency and use renewable energy, in favour of 
Sustainable Development in the Algarve. AREAL assumes a central element in ensuring the Regional 
Energy Innovation responsiveness, and the provision of services that excel in efficiency and quality. 
AREAL offers to the Algarve region a diverse range of intervention areas, where the focus in the use 
of Renewable Energy Sources and the imposition of higher Efficiency does not stop marking 
position. In this collaboration with local partners and open to international cooperation, it is AREAL 
intention to promote and participate in actions that lead to a more efficient use of energy and 
!ƭƎŀǊǾŜΩǎ 9ƴŜǊƎȅ ǊŜǎƻǳǊŎŜǎ ƛƴ ƻǊŘŜǊ ǘƻ ŜƴŎƻǳǊŀƎŜ LƴǾŜǎǘƳŜƴǘ ƛƴ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ ǇǊƻƧŜŎǘǎ ŀƴŘ 
introduce new technologies in regional energy systems; 

 City of Eindhoven (Netherlands), is the leader of WP3 - Design and Development of Integrated 
Package and Guidelines. The city of Eindhoven is leading in technology and in sustainable 
development. Design, innovation and sports are the main focus points for the city. Eindhoven has 
undertaken a variety of measures to increase energy efficient buildings and districts. Within the city 
of Eindhoven, the sector Sports and Movement has its own energy department, which main task is 
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to monitor and reduce energy consumption in sports facilities. The ultimate goal is to be energy 
neutral in sports facilities in Eindhoven. Sports and innovation comes together in the three field 
labs ŦƻǊ ǎǇƻǊǘǎ ƛƴƴƻǾŀǘƛƻƴ ǘƘŀǘ ŀǊŜ ŀŎǘƛǾŜ ƛƴ ǘƘŜ ŎƛǘȅΦ hƴŜ ƻŦ ǘƘŜǎŜ άLƴƴƻ{ǇƻǊǘ[ŀō {ǇƻǊǘ Ŝƴ .ŜǿŜŜƎΗέ 
works on innovation for sports promotion and sports facilities for recreational sports. 
InnoSportLabs is also part of the Dutch foundation InnoSportNL; 

 City of Vukovar (Croatia), is the owner of most sports facilities in the area and is a financier or co-
financier of local sport associations using those sports facilities. There is an urgent need to 
introduce energy efficiency measures and energy usage unified monitoring methodology for those 
facilities. City of Vukovar has undertaken a number of energy efficiency projects and works with a 
variety of stakeholders in the City, including the public companies for manufacturing, distribution 
and supply of heating energy and Community Sports Association of the City of Vukovar, an 
umbrella association of all local sport associations; 

 Cyprus Energy Agency (Cyprus), is a non-profit public organization, established to promote 
renewables, energy saving, rational use of energy and sustainable transport. The European 
Commission through the Intelligent Energy-Europe programme and the Union of Cyprus 
Communities supported the establishment and operation of the Cyprus Energy Agency. In the 
Management Board 6 key groups are represented including local authorities, consumer's 
associations, environmental foundations, professional associations, energy experts from academic 
and research sector. The main objectives of the Agency are to contribute in the achievement of the 
sustainable development, taking into consideration the Lisbon Strategy and the European Strategy 
for Sustainable Development and the energy policy of the European Union, which aims the security 
of energy supply, competitiveness, sustainability, tackle climate change, promotion of renewables, 
energy savings and efficiency and sustainable transport; 

 DCC - Derry City Council (UK), coordinates WP4 - Pilot phase: Application and Monitoring. Derry 
City Council has been actively involved in reducing its energy consumption by appointing an Energy 
Manager in 2006 and has a rolling programme for implementation of energy efficiency projects 
throughout its estate. DCC owns and runs all the leisure centres in the city. The Energy Manager for 
ǘƘŜ /ƻǳƴŎƛƭ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǊŜŘǳŎƛƴƎ ǘƘŜ /ƻǳƴŎƛƭΩǎ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ŀƴŘΣ ǘƘŜǊŜŦƻǊŜΣ Ƙŀǎ ŀ 
direct mandate to do so in all council buildings, including sports facilities. The Council will work 
directly with 3 sports facilities (City Baths; Lisnagelvin Leisure Centre; Templemore Leisure Centre), 
which own and manage. DCC has extensive expertise in energy performance, management of 
sports facilities and funding of actions related to reduced energy consumption. The partner works 
throughout the project with members of various Council committees dealing with environment and 
services. 
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3 - Work Package 3: Design and Development of Integrated Package and 
Guidelines 

The work package identifies, develops and communicates feasible management/organisational based, 
technological and renewable energy related solutions. Partners are involved in a phase of debate and 
analysis of the solutions identified in Work Package 2 in order to structure them into a coherent work plan 
of activities and provide an initial feasibility analysis of their implementation and possible impact. Partners 
then select element of the integrated package and test them in pilot actions (Work Package 4).  
The results of these pilot actions are used to develop a set of guidelines and policy recommendations that 
are communicated to key target groups to promote uptake of such integrated solutions. In this way, the 
focus of the project is not just the package itself, but also the communication and dissemination aspect, 
which is vital to get more NZEB early on. Tasks are structured in a chronological manner, starting with an 
analysis of solutions, before designing and updating the Integrated Package and, as a result, developing 
long term plans and a set of Guidelines and Policy Recommendation.  
 
On the basis of the results of Task 3.1 each partner designs, regarding the results of the energy audits, an 
integrated package of initiatives to promote the creation of nearly zero sport facilities in their specific local 
area. Task 3.2 represents a meaningful, integrated plan that encourages and provides technical support for 
the renovation of sport centres in the partner areas. Each plan covers the local area in general (considering 
the different sport facilities) before going to describe in detail the integrated package for the buildings 
chosen for the pilot phase (WP4). It includes funding sources, timing, detailed descriptions of activities. 
Each partner prepares a detailed report, which forms the basis of the pilot phase (WP4) and of 
communication with local stakeholders to promote the long term adaptation of the package. The 
integrated package is developed in collaboration with key actors and target groups to ensure that it meets 
their needs and is feasible in the local context. 
 
Once the integrated package has been defined, it is tested in a pilot action (WP4). 
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4 - Integrated Package  

The starting point for defining the integrated package is the total list of solutions from work package 3.1. The 
integrated package is a set of solutions/actions taken into the pilot phase. These solutions/actions need to be realistic 
in time and financially.  
 
Each plan covers the local area in general (considering the different sports facilities) before going on to describe in 
detail the Integrated Package for the buildings chosen for the pilot phase. It includes funding sources, human 
resources, timing, detailed descriptions of activities.  
 

4.1 - Behavioural measures: Instructions for the right use of energy and water 

 
Introduction 
 
This report outlines some of the behavioral character measures that enable the promotion of a higher energy 
efficiency in terms of sports facilities of the Algarve Region. In addition, they emphasize the role of awareness as an 
effective vector in changing behavior, resulting in a significant impact on the effective reduction of energy 
consumption. 
 
bƻǿŀŘŀȅǎΣ ƛǘΩǎ ŎƭŜŀǊ ǘƘŜ ƎǊƻǿƛƴƎ ŘŜƳŀƴŘ ŦƻǊ ƳŜŎƘŀƴƛǎƳǎ ǘƘŀǘ ǇǊƻǾƛŘŜ ƎǊŜŀǘŜǊ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅΣ ǳǎǳŀƭƭȅ ŎƻƴǎƛŘŜǊƛƴƎ 
solutions based on the use of innovative technologies that enhance renewable energy. However, recently it has 
emerged with greater emphasis the importance of developing initiatives that promote awareness for energy 
efficiency, inducing consumers to have a more rational and efficient behavior in terms of energy consumption. 
 
Energy efficiency is the quickest, cheap and clean way to reduce our energy consumption. Together, these initiatives 
can represent about 5% of the energy bill reduction, with the advantage of being integrated in the group of low 
investment cost measures. 
The success of such initiatives heavily depends on the involvement and commitment of the various agents, 
responsible for the overall functioning of such facilities, and of their active participation in the definition of a complete 
plan of responsible actions. The contents of these actions should be organized in modules and include the various 
components of energy consumers, including HVAC systems, lighting, water heating, etc. 
 
Technicians and users are the key actors to ensure that energy is wisely used. It is essential to bear in mind the 
previously defined rule set and the items that better ensure the objectives of energy efficiency. 
The process of measuring the results achieved through the introduction of behavioral measures is often difficult, 
usually being done by monitoring energy consumption before and after implementation of the various measures. 
 
Description of behavioural measures 
 
» Training of Municipal Energy Managers 
Its main goal is ǘƻ ŜƴŎƻǳǊŀƎŜ ǘƘŜ ǘŜŎƘƴƛŎƛŀƴǎ ǿƘƻ ŀǊŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ tƛƭƻǘ {ǇƻǊǘ .ǳƛƭŘƛƴƎǎΩ ƳŀƴŀƎŜƳŜƴǘ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ 
in the training of Municipal Energy Managers. This training aims to promote the improvement of efficiency in 
electricity consumption in equipment and services in the municipal management through the training of municipal 
energy managers.  
» Posting of documents with consumption reduction tips 
Development of a document with various saving tips, to be displayed in several offices of technicians, teachers, 
cleaners, technical rooms etc. This measure will be directed to all employees (internal and external), since they all 
have a direct influence on the reduction of consumption. 
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» Development an awareness Flyer  
Development of a leaflet explaining the campaign theme, including consumption and billing values, in order to 
promote the awareness of each user to contribute to the great challenge of the consumption reduction. This leaflet 
will be delivered to each user in the payment act of each monthly and distributed to all employees. 
» Development and posting messages with reminders to the rational use of water  
Stickers with appealing messages that raise awareness about the rational use of water. These stickers will be posted 
next to sinks, showers and flush toilets. 
» Graphics display | monthly or yearly evolution of electricity, gas and water consumption 
Development of graphics representing the monthly or yearly evolution of electricity, gas and water consumptions, 
trying to awaken to the awareness of the issue related to its efficient use and warning to the urgency of preventing 
the waste. These charts will be posted next to the reception, at a prominent location, allowing the technician to 
represent the consumption monthly evolution. 
» Creating diploma | certificate contribution to reducing consumption  
Creating a diploma to congratulate those who demonstrated better behavior to reduce consumption. This should 
serve to engage and continually encourage people to use the resources in a more efficiently way. The delivery of the 
diploma could be combined with other initiatives (eg. evaluations), or set a specific date for the award. 
 
What type of energy is saved by the measures  

 
Generally, the implementation of measures to increase awareness for energy efficiency result in effective energy 
consumption reduction, namely: electricity, natural gas or propane, diesel, biomass and even a consequent reduction 
in CO2 emissions. 
 
Through simple suggestions, awareness campaigns on the importance of water conservation among employees and 
users also allow saving a significant number of liters of water. 
 
Current energy use and estimated savings of the measure 

 
Current energy usage in the identified pilot buildings vary due to the size and usage patterns of the buildings, but are 
summarised as follows. 
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According to the regional default values, it is expected that an effective energy awareness campaign can save between 
5% and 15% of the energy which is currently being wasted through poor practice by either employees of building 
users. In this case, taking into account the characteristics of the facilities a reduction of 10% was considered. 
 
Timescale of Implementation 
 
The period of development and implementation of this behavioral sensitization campaign could be a month. However, 
taking into account the specificity of the subject and the type of activity, it would be appropriate to maintain 
continuous efforts to ensure more satisfactory results. It is advised a coherent approach in order to reach and 
continuously commit the largest number of users, with the ultimate goal of saving water and energy. 
The planned actions must emerge strategically, with contents that facilitate the perception by employees and users, 
avoiding a complex presentation of themes. These campaigns are a useful tool at the disposal of the entities. An 
eventual implementation strategy should go through the decision to implement a system to measure the results over 
time. These results should be shared between the various employees and users as a means of motivation for a more 
energy-responsible attitude.  
That said, a continued investment will be necessary in order to consolidate more efficient practices. 
 
Available Budget and Costs 

 
The main financing sources of such measures are related to possible funds available in each municipality involved in 
the pilot project and also with possible funding under the new Operational Programme 2014-2020. 
 

Informational Item Number of items tǊƛŎŜ ƻŦ ƻƴŜ ƛǘŜƳ όϵύ ¢ƻǘŀƭ ǇǊƛŎŜ όϵύ 

Training of Municipal 
Energy Managers                 

(25 hours) 
1 мΦрллΣлл ϵ 1.5ллΣлл ϵ 

Posting of documents with 
consumption reduction tips 

50 лΣтр ϵ 37Σрл ϵ 

Development an awareness 
Flyer  

1250 лΣор ϵ 437.50 ϵ 

Development and posting 
messages with reminders 

to the rational use of water  
150 лΣтл ϵ млрΣлл ϵ 

Graphics display | monthly 
or yearly evolution of 

electricity, gas and water 
consumption 

5 нрΣлл ϵ мнрΣлл ϵ 

Creating diploma | 
certificate contribution to 

reducing consumption  
1250 0,30ϵ 375Σлл ϵ 

Total  
  

2.580,0л ϵ 

 
The table above shows the expected costs of this action for the set of pilot facilities. The costs for the informational 
items can change, depending on the sport facility that is targeted and the number of people to be reached. 

 
Payback Time of the Measures 

 
Investment in campaigns of this kind largely depends on the defined strategy, material to be distributed and actions to 
be developed. 
However, usually such measures are characterized by being low-cost investment, representing typically a payback of 
4-8 months. 
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Combined effect with integrated package 

 
The development of integrated behavioral plans enables a significant improvement of energy deficiency rates, 
reflected through meaningful economic benefits. 
Frequently the costs associated with a high energy waste economically justify the development and implementation 
of behavioral plans against energy waste. 
This type of initiative seeks multiplier and contagious effect on new generations. 
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4.2 - Measures Applicable to swimming pools and Football Sport Facilities 

 
Executive Summary 
 
Generally speaking, this report lists a number of measures which, at first sight, turn out to be significant generating 
energy savings in several pilot plants of the Algarve Region. 
 
Despite the savings potential scenario, these measures require a previous detailed technical and economic study, 
justifying the feasibility of implementing certain solution. Each implementation will always depend on the availability 
of funds and respective priorities by decision-makers responsible for each pilot plant. 
 
Before any implementation, it is indispensable a period for monitoring the specific sector that will be affected by the 
introduction of the new solution. The monitoring period is repeated, in order to compare and determine the actual 
savings. That monitoring process may vary according to the type of solution to implement. 
 
This whole study, implementation and monitoring, must consider the cooperation of all members of the National 
Steering Committee - NSC. In addition, all stakeholders may participate according to the type of solution to be 
installed. 

 

4.2.1 - Measures Applicable to swimming pools  

4.2.1.1 - Implementing of a Biomass Boiler  

1. Description of energy efficiency measures 
Biomass boilers are an excellent alternative to traditional fuels because they are highly efficient and reliable 
equipment. The process of energy recovery from biomass is fully managed by the system, from the storage of 
biomass to energy distribution. 
The combustion process is a process with a high level of development with the possibility of supplying the energy 
that is needed at the time it is needed. The energy is contained in the biomass as any other fuel. 
Being a source of renewable energy, clean, low-cost, its availability is independent of other factors, unlike solar 
or wind energy. Being stored in a place can be used when required. Unlike fossil fuels, prices have remained 
relatively stable. 
Biomass boilers can use a wide range of fuels: pellets, woodchips, dedicated crops, residues of agro-industrial 
and forestry processes (wood waste, forest residues, almond bark, bagasse and olive stone etc.) 
The lower the moisture content, the greater the amount of energy obtained from the fuel. 
It is a renewable energy grade solution, which typically follows the following operational items: Storage; Power 
system; oven; Combustion air; Heat exchanger; Treatment of Gaseous Effluents; Control and optimization; 
maintenance; Distribution of hot water; Use of heat. 
2. Current energy use and estimated savings of the measure  

This pilot uses liquefied petroleum gas (LPG) at the moment. This measure is expected to lead to a 100% of 
energy reduction on the LPG consumption.  

3. Timescale of implementation  
2016  

4.  Available budget and costs  
89.240ϵ  

5.  Payback time of the measure  
3,25 years      

6.  Combined effect with integrated package  
Yes 
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4.2.1.2 - Solar Thermal Panels 

1. Description of energy efficiency measures 
The installation of solar thermal systems guarantees the supply of hot water for any need: domestic hot water, space 
heating support or swimming pool heating. In any event, a suitable solar system ensures optimal use of solar energy, 
thus contributing to maximum energy savings. 
Solar thermal energy is the most simple, efficient and economical way to produce hot water for any end use. 
In practice, the surface of the solar panel converts solar light into usable heat. This heat is absorbed by the solar liquid 
that is inside the panel and is transported with the aid of a pump through a duly insulated pipes, to the hot water 
tank. After heated, the water is stored in an accumulator to maintain its temperature to the point of consumption. 
This is a renewable energy solution basically constituted by: Solar Panels; Heat accumulator; Hydraulic circuit; Group 
circulation; Central Control; Energy support. 

2. Current energy use and estimated savings of the measure  
This pilot uses liquefied petroleum gas (LPG) at the moment. This measure is expected to lead to a 42,2% of 
energy reduction on the LPG consumption.  

3. Timescale of implementation  
2015-2016         

4.  Available budget and costs  
164.545ϵ  

5.  Payback time of the measure  
5,5 years  

6.  Combined effect with integrated package  
Yes 

4.2.1.3 - Thermal Covers 

1. Description of energy efficiency measures 
The use of thermal covers for pools during periods of inactivity, enables you to attenuate energy losses resulting 
from the evaporation process. Its use mainly helps: to reduce the heat supply decreases and the evaporation of 
pool water; to maintain the temperature of the pool water during the night; to reduce the moisture which in turn 
will lead to a smaller volume of air for dehumidification; to reduce water replacement needs as well as a rational 
use of chemical additives in treatment processes. 
Framed in the group of technological solutions, the placement of coverings in the water plan in times of inactivity 
is one of the priority actions to reduce energy consumption. 
These covers can be placed and collected manually, semi-automatically or automatically, and the choice should lie 
on a solution that allows a comfortable and practical use. The development of microorganisms is usually one of 
the great challenges that this type of solution carries, forcing the appropriate preventive care and cleaning. 
 
2. Current energy use and estimated savings of the measure  

This measure of improvement is related to the heating of swimming pool water. This allows to reduce the 
consumption which is associated to the propane gas due to evaporation. 
 

3. Timescale of implementation  
 2015-2016         

4.  Available budget and costs  
34.800ϵ 

5.  Payback time of the measure  
TDB 

6.  Combined effect with integrated package  
Yes 
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4.2.1.4 - Photovoltaic Panels 

The recent regulation of self-consumption mode is an additional motivation for the implementation of this type of 
energy production model in certain consumer facilities. This model allows producing energy from renewable 
energy sources, particularly from the sun, wherein the produced electricity is consumed predominantly by the 
producer. However, there is a possibility of injecting the remaining energy in the Grid, being paid by the 
distributing entity at the market price, according to the signed contract. 
¢ƘŜ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ǘƘŜǎŜ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ǎƻƭǳǘƛƻƴ ŘŜǇŜƴŘǎ ƻŦ ƛǘΩǎ ŀǇǇǊƻǇǊƛŀǘŜ ŘƛƳŜƴǎƛƻƴƛƴƎ ŎƻƴǎǳƳǇǘƛƻƴ ŀƴŘ ƻŦ 
the needs of each installation. 
This model consists of the installation of photovoltaic panels to capture solar radiation and which, with the aid of 
current inverters, produces electrical energy consumed at the plant. All the energy that is produced and 
consumed represents savings as it ceases to be bought at the energy supplier with whom it was signed an 
electricity supply contract. 
 
2. Current energy use and estimated savings of the measure  

This pilot uses electricity at the moment. This measure is expected to lead to a 7% of energy reduction in 
electricity.  

3. Timescale of implementation  
2016    

4. Available budget and costs  
нсΦлллϵ 

5. Payback time of the measure  
7,9 years 

6. Combined effect with integrated package  
Yes 

4. 2.1.5 - Capacitor Bank 

Most electrical or electromechanical devices comprising sports facilities require reactive power for normal 
operation. This type of energy is called the electric power that does not produce work, but that provides to the 
electrical equipment reactive power for maintaining the electromagnetic field required by the principles of 
operation. Associated with this reactive power consumption are the costs of the respective the supplier, which 
provides its production and transportation. 
The most common and effective way to prevent high billing of reactive power consumption from the power 
supply passes through the installation of condenser batteries. 
The installation of this type of technological equipment optimizes the compensation of reactive power, power 
factor improvement and the improvement of the internal network stability by providing reactive power that the 
devices need to operate, thereby reducing the energy provided for the power grid. 
 
2. Current energy use and estimated savings of the measure  

This measure is only meant for reducing the building costs of invoicing. 
3. Timescale of implementation  

2015-2016 
4.  Available budget and costs  
пΦмтмϵ 

5. Payback time of the measure  
0.24 years 

6.  Combined effect with integrated package  
Yes 
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4.2.1.6 - LED Lighting 

The growing trend of LED lamps, opened a huge range of energy efficiency opportunities in the field of lighting. 
The advantage of the LED lighting is remarkable and LED technology is currently the most efficient in the market 
in terms of illumination, with values between 100 and 150 lm / W, depending on the type of application. 
Installing this technological solution allows ensuring a wide range of advantages compared with other 
conventional light bulbs, particularly in terms of energy efficiency: the LED technology saves up to 80% in the 
electricity bill; the Brightness, while maintaining its constant light throughout its lifetime; Lifetime, reaching in 
some cases between 50,000 and 100,000 hours of operation; Temperature, since they do not waste energy for 
heat radiation as the other lamps; Resistance to impact, vibration and overvoltage, resisting better drops and 
voltage surges that occur in the network; Intensity, providing maximum light instantly from the moment it is 
turned on and finally the ecological level, significantly reducing CO2 emissions.  
2. Current energy use and estimated savings of the measure  

This pilot uses electricity at the moment. This measure is expected to lead to a 1,5% of energy reduction in 
electricity.  

3. Timescale of implementation  
2015-2016 

4.  Available budget and costs  
мΦуплϵ 

5.  Payback time of the measure  
2,02 years 

6.  Combined effect with integrated package  
Yes 

4.2.2 - Measures for Football Sport Facilities 

4.2.2.1 - Introduction of a biomass boiler 

1. Description of energy efficiency measures 
In the sports facilities one of the most important is the consumption of sanitary hot water. So It is therefore 
important and necessary to reduce the consumption of natural gas and propane. The use of biomass boilers 
and the use of renewable source is a measure which could provide significant cost savings as well as 
greenhouse gas effect. 

2. Current energy use and estimated savings of the measure  
This pilot uses liquefied petroleum gas (LPG) at the moment. This measure is expected to lead to a 100% of 
energy reduction on the LPG consumption.  

3. Timescale of implementation  
2016 

4.  Available budget and costs  
прΦрроϵ 

5.  Payback time of the measure  
5,6 years 

6.  Combined effect with integrated package  
Yes 

 

4.2.2.2 - Solar Thermal Panels for hot water usage 

1. Description of energy efficiency measures 
The use of renewable sources is in itself an advantage in all kinds of buildings that have significant 
consumption in hot waters. Sports pavilions due to the high number of athletes are one such example. The 
use of solar panels for water heating is one of the main measures to be implemented in this type of building, 
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because being Portugal one of the world's countries with more sun exposure, it makes sense a measure with 
quick payback, a type of long-term technology and a maintenance easy to perform.  

2. Current energy use and estimated savings of the measure  
This pilot uses liquefied petroleum gas (LPG) at the moment. This measure is expected to lead to a 74, 9% of 
energy reduction on the LPG consumption.  

3. Timescale of implementation  
2015-2016 

4. Available budget and costs  
опΦпну ϵ 

5. Payback time of the measure  
5,5 years (estimated) 

6. Combined effect with integrated package  
Yes 

4.2.2.3 - Photovoltaic Panels (self-consumption) 

1. Description of energy efficiency measures 
The sports facilities are also a major electricity consumer.The use of air conditioning for heating spas and 
offices may be targeted for study in order to reduce the energy bills. The use of a photovoltaic system for 
own use may be a way to reduce this consumption. After checking the daily profile of the building we can 
conclude that the use of this improvement measure could reduce costs on electricity and reduce the 
ecological footprint of the building. 

2. Current energy use and estimated savings of the measure  
This pilot uses electricity at the moment. This measure is expected to lead to a 18,4% of energy reduction in 
electricity.  

3. Timescale of implementation  
2016 

4. Available budget and costs  
мрΦлллϵ 

5. Payback time of the measure  
7,8 years 

6. Combined effect with integrated package  
Yes 

4.2.2.4 - Replacing the existing metal-halide floodlights with LED floodlights  

1. Description of energy efficiency measures 
The consumption in lighting of sports buildings is quite considerable, as a large share of consumption is done 
or in pavilions or stadiums. The replacement of less efficient lighting for new LED type technologies is 
therefore a very important measure to consider in this type of approach in order to reduce energy 
consumption. 

2. Current energy use and estimated savings of the measure  
It is under study and evaluation 

3. Timescale of implementation  
2016 

4. Available budget and costs  
It is under study and evaluation 

5. Payback time of the measure  
It is under study and evaluation 

6. Combined effect with integrated package  
Yes 
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Summary Table for Swimming Pools  

Name of Measure 

Cost           
(ϵ per 

m
2
) 

 

Saving (ϵ 
per 

year) 

Specific 
energy 
saving 

(Kwh/m
2
) 

Payback 
(years) 

CO2  
reduction 

(tones/year) 
Sources 

Biomass Boiler ϵ43,05 ϵ27.435 140,15 3,25yrs 48,86t 
Practical 

cases/experience/m
arket prices 

Solar Thermal 
Panels 

 
ϵ80,23 ϵ29.702 131,65 5,54yrs 207,8t 

Practical 
cases/experience/m

arket prices 

Thermal Covers ϵ45 - - - - 
Practical 

cases/experience/m
arket prices 

Photovoltaic 
Panels 

ϵ12,68 ϵ3.283 14,25 7,92yrs 20,03t 
Practical 

cases/experience/m
arket prices 

Capacitor Bank ϵ2,03 ϵ17.604 - 0,24yrs - 
Practical 

cases/experience/m
arket prices 

LED Lighting ϵ0,90 ϵ908,16 3,73 2,02yrs 5,24 
Practical 

cases/experience/m
arket prices 

 

Summary Table for Football Sport Facilities 

Name of Measure 

Cost           
(ϵ per 

m
2
) 

 

Saving (ϵ 
per 

year) 

Specific 
energy 
saving 

(Kwh/m
2
) 

Payback 
(years) 

CO2  
reduction 

(tones/year) 
Sources 

Introduction of a 
biomass boiler 

 
ϵ59,72 ϵ2.598,21 186,51 5,6yrs - 

Practical 
cases/experience/market 

prices 

Solar Thermal 
Panels for hot 
water usage 

 

ϵ51,69 ϵ6.587,84 53,98 5,98yrs 6,99t 
Practical 

cases/experience/market 
prices 

Photovoltaic 
Panels (self-

consumption) 
ϵ19,67 ϵ1.920 19,16 7,8yrs 10,01 

Practical 
cases/experience/market 

prices 

Replacing the 
existing metal-

halide floodlights 
with LED 

floodlights 
 

- - - - - In study 
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At this stage, it is still not possible to assess the real cumulative impact of all the measures presented. It can only be 
determined after the decision and implementing some of the measures. 

However, it is recognized the importance of sports facilities in the Algarve Region, which rely on cross-cutting 
measures, and these may offer the highest impact in terms of increased energy efficiency and consequent economic 
benefits. 

It will always be important that those responsible for such facilities have the technological data on the importance and 
the potential technical and economic impact of the various measures. 

Decidedly, the energy efficiency measures that typically show greater impact on sports facilities are working in 
systems driven by electric motors, heat output / cooling and lighting. 

 


