
Regional survey on the consumption in the tertiary sector buildings – ANDALUSIA 

 

                 
 

 

1 / 39  

 
 
 
 

 
 

 
 
 

 

 

PROJECT TITLE:  Enhancing Mediterranean Initiatives Leading SMEs to innovation in building 
energy efficiency technologies 

AXIS:  Strengthening innovation capacities 

OBJECTIVE:  Dissemination of innovative technologies and know-how 

INTERNAL MED CODE:  1C-MED12-19 

 

Deliverable number:  3.1.1 

Work Package:   WP3 - Technology assessment and roadmaps 

Action:  3.1 

Responsible partner:   Jožef Stefan Institute (JSI) 

Authors:   Andalusia Institute of Technology (IAT) 

Status:   Final draft 

Distribution:    Public 

Date:  16 December 2013 

 

 

Regional survey on the consumption 
in the tertiary sector buildings 

- ANDALUSIA -  

www.emilieproject.eu 



Regional survey on the consumption in the tertiary sector buildings – ANDALUSIA 

 

                 
 

 

2 / 39  

This document is available for download from the EMILIE project website, www.emilieproject.eu.

http://www.emilieproject.eu/


Regional survey on the consumption in the tertiary sector buildings – ANDALUSIA 

 

                 
 

 

3 / 39  

 

INDEX  
 
 
 

1. Sources of data .......................................................................................................... 6 

1.1. Published studies on energy consumption ......................................................................... 6 

1.2. Available sources of energy data ........................................................................................ 6 

1.3. Legislation review influencing energy efficiency and use of renewable energy in 
buildings .............................................................................................................................. 7 

2. General review of tertiary sector buildings ................................................................. 7 

2.1. General description of the current status of buildings ...................................................... 7 

2.2. Overview of energy consumption .................................................................................... 11 

3. Energy analysis of building types .............................................................................. 15 

3.1. Current energy consumption............................................................................................ 15 

3.1.1. Primary schools ................................................................................................................. 15 

3.1.2. Hospitals (health centre) .................................................................................................. 18 

3.1.3. Public administrative buildings CADE ............................................................................... 22 

3.1.4. Hotels ................................................................................................................................ 26 

3.1.5. Retail (shopping) centres .................................................................................................. 28 

3.2. Assessment of diverse technologies effects on the supply chain .................................... 31 

3.3. Assessment of the effects of diverse technologies in terms of energy savings and overall 
environmental impact ...................................................................................................... 31 

4. Pilot plants preparation ........................................................................................... 33 

4.1. Key building data .............................................................................................................. 33 

4.2. Energy consumption and costs for the years 2009 – 2011 .............................................. 35 

4.3. Analysis of technical equipment ....................................................................................... 36 

4.4. Potential improvements ................................................................................................... 39 

 



Regional survey on the consumption in the tertiary sector buildings – ANDALUSIA 

 

                 
 

 

4 / 39  

Executive Summary  
 
This survey is part of the EMILIE project, funded by the “Mediterranean” transnational cooperation 
Programme and aiming to support the growth potential and capacity for innovation of small and 
medium enterprises (SMEs) in the field of energy efficiency in buildings in the tertiary sector at the 
transnational level, in order to actively contribute to growth, competitiveness, and employment in the 
Mediterranean area. The document provides review of existing data sources on energy consumption 
in the tertiary sector in Andalusia (as one of the 6 participating regions within the project), with special 
focus on studies and sources of data on energy consumption in buildings and related legislation, 
standards and supporting mechanisms, as well as an updated overview about the key tertiary sector 
buildings energy needs, status and potential for energy refurbishment. 

A general description of the current status of buildings in tertiary sector contains data on typical 
buildings structure typologies in Andalusia and buildings specifics according to their building 
technology. Quantitative data of energy and heating sources, energy consumption and status of 
energy related systems, as well as potential for energy savings and application of pilot technologies  
from EMILIE project are collected for five the most typical types of buildings in tertiary sector like 
schools, hospitals, public administrative buildings, hotels and shopping centres. In addition to this, 
general analysis and assessment of the potential for tertiary building energy refurbishment is 
elaborated.  

This survey as well as the other regional surveys are available for download from the EMILIE project 
website, www.emilieproject.eu. 

 

Resumen ejecutivo  (Executive Summary in Spanish language)  
Esta encuesta forma parte del proyecto EMILIE, financiado por el Programa de cooperación 
transnacional del Mediterráneo (MED – Programme), cuyo objetivo es apoyar el potencial de 
crecimiento y la capacidad de innovación de las pequeñas y medianas empresas (PYME) en el campo 
de la eficiencia energética en los edificios del sector terciario a nivel transnacional, con el fin de 
contribuir con ello activamente al crecimiento y la mejora de  la competitividad de la empresas, así 
como a la generación de empleo en la zona del Mediterráneo. 

La descripción general de la situación actual de los edificios en el sector terciario se ha hecho teniendo 
en cuenta tanto la tipología más común según su estructura de los edificios de Andalucía, así como 
otros edificios más específicos de acuerdo a su tecnología. Datos cuantitativos sobre recursos 
energéticos, consumo energético, estado de los equipos relacionados con el sistema de climatización, 
así como el potencial de ahorro energético y la aplicación de las tecnologías piloto del proyecto 
EMILIE, han sido analizados en 5 de los tipos de edificios más comunes del sector terciario: escuelas, 
hospitales, edificios públicos administrativos, hoteles y centros comerciales. Además de esto, se ha 
elaborado un análisis general y una evaluación del potencial de rehabilitación energética de los 
edificios del sector terciario. 

Esta encuesta, así como las otras encuestas regionales, se encuentran disponibles para su descarga 
desde el sitio web del proyecto EMILIE, www.emilieproject.eu. 
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Introduction  
 
At the European level, the main policy driver related to the energy use in buildings is the Energy 
Performance of Buildings Directive (EPBD, 2002/91/EC). Implemented in 2002, the Directive has been 
recast in 2010 (EPBD recast, 2010/31/EU) with more ambitious provisions. Through the EPBD 
introduction, requirements for certification, inspections, training or renovation are now imposed in 
Member States prior to which there were very few. All EU countries now have functional energy 
performance certification (EPC) schemes in place. 

The services sector includes both commercial service activities (banking, cinemas, hotels, retail outlets 
residential buildings and swimming pools) and public services (universities, hospitals and health 
centre, local authorities and government departments). Energy used in the non-residential sector 
provides a wide range of services: heating, cooling, lighting, refrigeration, cooking in some sectors, 
and various other end uses. Buildings are the predominant point of energy consumption (for space 
heating, lighting and water heating) within the services sector, the balance being mainly represented 
by certain municipal and civic facilities. In this report, the tertiary sector refers to the public sector, 
healthcare, services and commerce. The tertiary sector accounts for a large share of GDP in most of 
countries across the European Union and MED region as well. More than two third of the total value 
added is generated by the services sector (including public sector) and this figure is also expected to 
further grow in importance during the next years. 

This survey is conducted in the framework of the EMILIE project and is aiming to provide an updated 
overview about tertiary sector buildings energy needs, equipment stock and energy consumption 
within existing buildings of the public, commercial, tourist and educational sectors. It constitutes data 
for Andalusia, that characterize most major tertiary sector types of buildings, their characteristics, 
energy consumption, equipment and potential for energy savings as well as application of the pilot 
technologies from EMILIE project and introduction of renewable energy sources. However, this survey 
does not directly gather other information that is important to forecasting future energy 
consumption, such as equipment cost information or efficiency ratings, but could serve as an useful 
overview of the fields and technologies which offer future business opportunities particularly for local 
SME’s and industry. 

In order to clarify the meaning of term ‘tertiary’ or ‘non-residential’ buildings the following definitions 
could be used: ‘A building is regarded as a non-residential building when the minor part of the building 
(i.e. less than half of its gross floor area) is used for dwelling purposes. Non-residential buildings 
comprise: industrial buildings; commercial buildings; educational buildings; health buildings; other 
buildings. [Source: OECD Glossary of statistical terms]’ and ‘Non-residential buildings are buildings 
other than dwellings, including fixtures, facilities and equipment that are integral parts of the 
structures and costs of site clearance and preparation. Historic monuments identified primarily as 
non-residential buildings are also included. Examples include warehouse and industrial buildings, 
commercial buildings, buildings for public entertainment, hotels, restaurants, educational buildings, 
health buildings, etc. [Source: Eurostat, "European System of Accounts - ESA 1995", Office for Official 
Publications of the European Communities, Luxembourg, 1996]’. 
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1. Sources of data 

1.1. Published studies on energy consumption 

- Savings and Energy Efficiency Plan 2011-2020 (IDAE). The objective of this plan is obey with 

Law 2006/32/CE regarding efficiency in the energy final use and energy services, guarantee 

accomplish with energy objective 20-20-20 (20% energy consumption saving, 20% final energy 

with EERR, 20% reduction GEI emissions), and continuity of previous energy national plans and 

coherence with energy planning established. 

- Energy Consumption Report 2012 (IDAE). In this report is shown the energy consumption 

done for each energy unit (coal, petroleum products, gases, renewable energy, electric 

energy) both global as a sectorial level (Industry, Transport, Agriculture, Residential and 

Services). 

- Report of energy consumption analysis into residential building sector (IDAE). In this report is 

shown the energy consumption done for each energy unit (coal, petroleum products, gases, 

renewable energy, electric energy) into residential building (office, residential, hotels, hospital 

and health centre, schools). 

- Boosting Energy Efficiency into hotel sector (Spanish Technology Platform of Energy 

Efficiency). Report in which is described the state of application of energy efficiency measures  

into the hotel sector, and the energy saving potential that exists if some of these measures are 

applied and others related to integration of renewable energy.   

- Guide of integral design of energy efficiency buildings in Andalusia (AAE). Guide developed to 

support and advise to architects and building stakeholders in order to achieve nearly zero 

energy buildings in Andalusia. 

- Spanish energy Book 2011 (MINETUR). Description of the status of energy sector in Spain, 

both from a macroeconomic point of view, as a sectorial level (office, residential, hotels, 

hospital and health centre, schools). 

1.2. Available sources of energy data 

In Spain at national level the main sources of energy data are: 

- Institute for Diversification and Energy Saving (IDAE). http://www.idae.es/ 

- National Institute of Statistics (INE). http://www.ine.es/ 

- Ministry of Economic and Competitiveness (MINECO). http://www.mineco.gob.es/ 

- Spanish Electricity Grid (REE). http://www.ree.es/  

In Andalusia at regional level the main sources of energy data are: 

- Andalusian Energy Agency (AAE). http://www.agenciaandaluzadelaenergia.es/ 

- Andalusian Regional Government (Junta de Andalucía).  http://www.juntadeandalucia.es/ 

- Agency for Innovation and Development of Andalusia (IDEA). http://www.agenciaidea.es/ 
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1.3. Legislation review influencing energy efficiency and use of renewable energy in 
buildings 

- RD 1/2012, 27th January, whereby proceeds to the suspension of pre-allocation procedures 

and the removal of economic incentives for new energy production facilities coming from 

cogeneration, energy renewable and wastes. 

- RD 2/2013, 1st February, urgent measures in the energy system and in the financial sector. 

- RD 9/2013, 12nd July, whereby adopting urgent measures to ensure financial stability of the 

electrical system. 

- Decree 2/2013, 15th January, whereby is modified the decree 169/2011, 31st May, whereby 

is approved the Regulation of Promotion of Renewable Energy, Energy Saving and Energy 

Efficiency in Andalusia. 

 

2. General review of tertiary sector buildings 

2.1. General description of the current status of buildings 

 
The population in Andalusia is 8.394.209 inhabitants (INE – 1/1/2013), so due to its large size, this 
region has to be taken into account in the analysis of the buildings in Spain. 
 
In Europe, more than 40% of our residential buildings have been constructed before the 1960s when 
energy building regulations were very limited. Despite of boom in construction that was occurred in 
last decade in Spain, , currently in Andalusia, age of the housing stock is too high (according to the 
document Europe buildings under the microscope, 86% of building stock in the south of Europe was 
built before 1990s), so there are a large possibilities of refurbishment into them so as to improve the 
energy behavior of buildings, for example, measures into envelope of buildings, glazing and windows, 
and above all, measures regard to air-conditioning system, since this system has a high potential of 
energy savings due to its age and low performance. Regarding that, it can be analyzed the installation 
or integration with renewable energy sources. 
 
Data on air-conditioning consumption levels into existing building stock by age shows that the largest 
energy saving potential, due to the lack of sufficient insulation of the building envelope in older 
buildings, is associated with the older building stock, although in some cases buildings from the 1960s 
are worse than buildings from earlier decades. 
 
In Spain the regulation related to Construction Standards are the Technical Building Code (CTE), which 
contains basic and technological standards and approved building solutions with their document of 
technical suitability. Another platform that have to take into account is Passivaus. This platform is a 
non-profit association that aims to adapt and develop the Passivhaus standard in Spain. The PEP 
(Plataforma de Edificación Passivhaus) will be constantly in contact with other partners and 
institutions in Spain and across Europe, with particular attention to the other Mediterranean countries 
to share information and experiences made. The platform aims to finally establish a methodology for 
certification and control of the Passivhaus Standard in Spain, as a way of ensuring its smooth 
functioning. 
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Materials and constructive solutions commonly used for external walls and roofs are as following: 

 

TYPE OF EXTERNAL WALLS 

Definition Layers Composition 

Wall-
masonry 
solid wall 

 

1 Brickwork 

2 Mortar cement 

3 Expanded polystyrene type II 

4 Airbrick 

5 Gypsum plastering 

Wall-
masonry 
double 
brick, 

uninsulated 
 

1 Mortar cement 

2 Perforated brick 

3 Mortar cement 

4 Airbrick 

5 Gypsum plastering 

Wall-
masonry 
double 

brick and 
medium 
insulated 

1 Mortar cement 

2 Perforated brick 

3 Mortar cement 

4 Expanded polystyrene type II 

5 Airbrick 

6 Gypsum plastering 

Wall-
masonry 

high 
insulated 

 

1 Mortar cement 

2 Perforated brick 

3 Mortar cement 

4 Expanded polystyrene type II I 

5 Airbrick 

6 Gypsum plastering 

Wall 
masonry 

uninsulated 
(ventilated) 

 

1 Mortar cement 

2 Perforated brick 

3 Mortar cement 

4 Air gap 

5 Airbrick 

6 Gypsum plastering 

Wall-
masonry 
double 

brick and 
high 

insulated 

1 Mortar cement 

2 Perforated brick 

3 Mortar cement 

4 Expanded polystyrene type II 

5 Airbrick 

6 Gypsum plastering 
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TYPE OF ROOFS 

Definition Layers Composition 

Concrete 
slab 

uninsulated 

1 Clay tile 

2 Mortar cement 

3 Oil sand layers 

4 Mortar cement 

5 Cellular concrete without aggregate 

6 Concrete slab 

7 Gypsum plastering 

Concrete 
slab 

medium 
insulated 

1 Clay tile 

2 Mortar cement 

3 Extruded Polyester C 0,028 

4 Oil sand layers 

5 Mortar cement 

6 Cellular concrete without aggregate 

7 Concrete slab 

8 Gypsum plastering 

Concrete 
slab high 
insulated 

1 Clay tile 

2 Mortar cement 

3 Extruded Polyester C 0,028 

4 Oil sand layers 

5 Mortar cement 

6 Cellular concrete without aggregate 

7 Concrete slab 

8 Gypsum plastering 

Ceramic 
slab 

uninsulated 

1 Clay tile 

2 Mortar cement 

3 Oil sand layers 

4 Mortar cement 

5 Cellular concrete without aggregate 

6 Ceramic slab 

7 Gypsum plastering 

Ceramic 
slab 

medium 
insulated 

1 Clay tile 

2 Mortar cement 

3 Extruded Polyester C 0,028 

4 Oil sand layers 

5 Mortar cement 

6 Cellular concrete without aggregate 

7 Ceramic slab 

8 Gypsum plastering 
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TYPE OF ROOFS 

Definition Layers Composition 

Ceramic 
slab high 
insulated 

1 Clay tile 

2 Mortar cement 

3 Extruded Polyester C 0,028 

4 Oil sand layers 

5 Mortar cement 

6 Cellular concrete without aggregate 

7 Ceramic slab 

8 Gypsum plastering 

 

For the other parts of a building structure, the most common material and compositions are 

as following: 

 

 

Partition 

Wall 

 

Ground floor 

structure 

(from top to 

bottom) 

Internal 

floor 

structure 

 

External 

floor 

structure 

(from top 

to bottom) 

 

1 
Gypsum  

plasterboard 
Timber 
flooring 

Cast 

concrete 
Timber 
flooring 

2 
Air gap 
10mm 

Floor/Roof 
screed 

 
MW Stone 

wool 

3 
Gypsum 

plasterboard 
Cast concrete  

External 
rendering 

4  
Urea 

formaldehyde 
foam 

  

 

 
 

-  Renewable energy technologies to be integrated in buildings: Solar thermal and 
photovoltaic. 
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Table 1: Indicators for key types of buildings  

Type of building Indicator Value 
% of total 

buildings  area 

Schools, research, other educational buildings 

Area 

Number of 

students 

 9,8 km2 
1.563.194 
students   

(6.691 schools)  

41% 

Hospitals, retirement homes other health/social 

buildings 

Area  

No. of rooms / 

beds 

2,4  km2 
23.290 beds 

(1.597 buildings) 
10% 

Offices, administrative (municipal and other public 

administrative) buildings 
Area 

3,1 Km2 
 (1.240 buildings) 

13% 

Hotels, restaurants, other tourist buildings 

Area  

No. of rooms / 

beds  

5,9  km2 
450.659 beds 
(4.299 tourist 

buildings) 

25% 

Shopping, retail centres Area 
2,6  km2 

(105 buildings) 
12% 

 

2.2. Overview of energy consumption 

Spain is represented by the winter climatic zones (5 areas identified by a letter) and the summer 
climatic zones (4 areas identified by a number) as defined in the CTE-DB-HE1. The establishment of 
such zones is carried out through the climatic severity, combining the influence joint of outdoor 
temperature and solar radiation during winter and summer months. Seville is located in the climatic 
area B4. 

- Status of public awareness: The status of public awareness is still quite low in Spain. For that 

reason the appearance of public business entities as IDAE (Institute for the diversification and 

saving of energy) attached to the Ministry of industry, energy and tourism is necessary. The 

implementation of training and awareness campaigns and the development of informative 

content aimed to build a social culture of energy that takes into account the value of 

resources and the need to consume them in an intelligent manner, are, likewise, one of the 

main commitments of this entity. 

 

- Social acceptance about Renewable Energies in urban areas: the introduction of renewable 

energies has a broad base of social, political and trade Union support. The general public 

perceives technology as something modern and beneficial, especially in the new context of 

the fight against global warming, from which the European Union, the Spanish State and the 

regional authorities present renewable energy as very important for the society and progress. 

According to the Eurobarometers, a 90% of Spaniards believe that renewable energy sources 

should have a minimum base fee in the generation mix. Among those who oppose these types 

of energy can be varied social groups: some environmental organizations and NGOs; the 

affected populations, which do not benefit of renewable energy facilities; some scientists; 

urban populations who opt for rural tourism or have their second homes in rural areas; 

employers of rural tourism, etc. The argument about the deterioration of the landscape, i.e. in 
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the framework of life of the population, is becoming increasingly important in citizens 

movements against specific projects. So Spain now faces the problem of finding a compromise 

between the need for development of 'clean' energies and the need for the population to 

have a framework for quality life (which includes the preservation of its territorial identity). 

-  Maximum ambient temperature over year: 42 °C 

-  Avg. ground / water temperature over year: 12.25 °C 

-  Avg. ground / water temperature over heating season: 10.00 °C 

-  Avg. ground / water temperature over cooling season: 14.50 °C 

-  Avg. ambient wet bulb temperature over cooling season: 18.60 °C  

-  Avg. ambient temperature during daylight over cooling season: 24.17 ºC 

-  Avg. solar irradiation during daylight over cooling season:  21.95 MJ/ m2 

Sources: 

-  Heating degree days: EUROSTAT – 2009, http://www.degreedays.net, www.aemet.es, IDAE 

- Description of energy sector of Spain 

Spain does not depend on electric external consumption. Since 2004 Spain has a positive balance in 

exchange of electric energy with the outside, including France, Portugal and Morocco.  

The volume of energy traded through exchange programs with other countries was 23,731 GWh, 

which an increase of 29.2% compared to 2011. At the end of 2012, Spain imported 6,272 GWh while 

17,459 GWh were exported. 

Spain is highly dependent on oil, natural gas and coal imports.  

In 2012, Spain imported:  

       -     6272 GWh of electrical energy  

- 1.26 million barrels per day of oil 

In 2011: 

- 16,28 million tons of coal    

Spanish energy dependence is mainly concentrated in the petroleum, since 56,7% of final energy 

consumption comes from petroleum products. Second is the third electricity and gas and finally the 

higher energy consumption occurs in transportation, with over 37% of the total. 

Place 

Heating 

degree 

days 

Cooling 

degree 

days 

Annual incident energy 

on south oriented 

plane with 45º Slope 

Av. Ambient 

temperature 

over year °C 

Av. Ambient 

temperature over 

heating season °C 

Andalusia 1074.33 399 1718.59 KWH/M²·YEARS 18.6 13.95 

http://www.degreedays.net/
http://www.aemet.es/
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 In terms of production, 46,9% of energy produced in Spain is nuclear, and 40,4% is renewable, (taking 

into account the hydro plants). 

 
At a regional level, the description of the electricity mix in Andalusia is as follow: 

 
Andalusia 

(Spain) 

Petroleum 42.2% 

Coal 11.7% 

Natural Gas 22% 

Nuclear 12.5% 

RES 12.3% 

Wind 3.321% 

Solar 1.845% 

Hydro  1.353% 

Biomass 4.059% 

Geothermal - 

Biofuels 1.722% 

 

- Energy consumption trends in the tertiary sector 

In Spain the final demand for electricity in 2012 was 266,849 GWh, which represents a decrease of 

1,4% compared to the previous year. Regarding Andalusia, this demand was 36,539 GWh. 

The energy consumption of tertiary building sector in Spain was the 28 % of the total energy 

consumption in 2011.     

Regarding Andalusia, the energy consumption by sector in 2011 was: 

 

Trasnsport
36%

Industrial
33%

Residencial
14%

Services
9%

Primary
8%

 
 

Electricity consumed per category of customer in Andalusia.  
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¶ Distribution of heating types/fuels (Table 2)  

Table 2: Final energy consumption regarding heating types/fuels 

[ktoe] 

2008 2009 2010 2011 

Index 

2011/2008 

Total final energy 
consumption 137,28 123,48 130,26 127,33 0,93 

Tertiary sector           

Coal 0,00 0,00 0,00 0,00 - 

Liquid fuels 3,10 2,89 2,77 3,13 1,01 

Natural gas 15,45 10,13 10,08 16,02 1,04 

RES 4,25 5,39 4,22 6,47 1,52 

District heat 0,00 0,00 0,00 0,00 - 

Electricity 114,48 105,07 113,19 101,71 0,89 

 

 

¶ Final tertiary buildings energy use, structure (share) of final energy consumption for tertiary 

sub sectors 

Table 3: Final energy consumption in tertiary sector and share of total energy use per building type 

(sub sector)  

 Total (sub 
sector) 
[GWh] 

% (of 
total 
sector) 

Specific 
energy use 
[kWh/m

2
 a] 

Schools, research, other 
educational buildings 168.467,26 11,38 17,19 

Hospitals, retirement 
homes other health/social 
buildings 242.838,38 16,40 101,18 

Offices, administrative 
(municipal and other 
public administrative) 
buildings 385.188,66 26,01 124,25 

Hotels, restaurants, other 
tourist buildings 193.482,64 13,07 32,79 

Shopping, retail centres 490.869,04 33,15 175,31 

Total 1.480.845,99 100,00   
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3. Energy analysis of building types 

3.1. Current energy consumption 

3.1.1. Primary schools 

Short description of the typical primary school 

building  

This building was built in 1983, belongs to the 

Andalusian Government and is located in the 

Ronda Alta Benyamina street, number 8 in 

Torremolinos (Málaga). This town is situated at 

latitude 36.72º North and longitude of -4.42º East. 

The building has an exclusive use as school for 

children from 3 to 11 years. The center's opening 

hours are from 7:30 to 18:30 h, Monday to Friday. 

Picture of typical building  COLEGIO 

BENYAMINA 

 

 
Building heating area (m2) 625 m2 with 7 m of height 

Energy consumption of the building 

Electricity (MWh) 90,10 

Fuels, district heat, RES (MWh) - 

TOTAL (MWh) 90,10 

Specific energy consumption for heating (kWh/m2) 11,88 

Specific electricity consumption (kWh/m2) 72,08 

 Heating Cooling 

(VAC) 

Hot water Lighting Other 

Share in energy consumption [%] 16,48 % 52,28 %  2,08 % 12 % 17,15 % 

Remarks on data quality : real 

Short description of the energy related systems 

Envelope:. The walls are light brown with a 18.3% and 25% of simple 4 mm glazing, The roof is 

ceramic and brown, and about 25% of these are glazed surface. The entire center is high tree 

surrounded (eucalyptus), except the zone which delimits with the sport facilities. Finally, the building 

has no solar system for domestic hot water. 
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HVAC systems: The building is totally air-conditioned. There is a heat pump in each room of the air-

conditioned zone: Dicove, Fagor 

 

Type Cooling power capacity(kW) EER Heating power capacity (kW) COP 

Dicove 5,203 3,23 5,590 3,42 

Fagor 6,450 2,53 6,930 2,48 

 

 
 

Energy management status in the buildings: 

(Rate: always, usually, rarely, no) 

Trained energy 

manager employed in 

the building 

Regular collection of 

energy consumption 

and cost data (bills) 

Analysis of 

consumption 

(performance 

calculation, targets, 

etc.) 

IT Energy management 

system installed 

(metering and on line 

collection of data) 

rarely  always rarely no 

Potential for energy savings/refurbishment 

(Rate: high, medium, low) 

Envelope 

insulation 

Windows 

replacement 

Heating Cooling (VAC) Lighting Other (specify) 

low  high  medium medium high  - 

Comments: 

The lighting system is composed by pairs of fluorescent lamps of 36 W hanging from the ceiling. 
 

Potential application of the pilot technologies from EMILIE project 

(Rate: very applicable,  likely applicable, not applicable) 

Solar heating & cooling HVAC optimisation Energy management PCM 

very applicable likely applicable likely applicable likely applicable 

Comments: 

Due to energy HVAC system is based on a heat pump, all pilot technology technologies have a 

potential of application. 

 

Potential introduction of renewable energy sources (RES) in buildings  

ό{ǇŜŎƛŦȅΥ ǎƻƭŀǊΣ ōƛƻƳŀǎǎΣ ƘŜŀǘ ǇǳƳǇΧύ  

(Rate: very applicable, likely applicable, not applicable) 
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Comments: 

Installation of solar technology of low temperature for DHW is very applicable for this type of 

building. 
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3.1.2. Hospitals (health centre) 

Short description of the typical 

health centre  

The building was built on 2004, is 
owned to the Delegation Provincial 
de Salud de Málaga The latitude and 
longitude of Málaga is 36.72º North 
and 4.42º West, respectively. The 
main facade of building is oriented to 
South. The building has an unique 
floor where is located 20 consultation 
rooms, a boardroom-library, a 
maternal education room, three 
office of customer care units, a social 
worker outpatient consultation and 
another of pregnancy control, 
besides of warehouse and offices. 

Picture of typical building TIRO PICHÓN 

 
 

Building heating area (m2) It has an area of 1520 meters squared in a main view and 3,75 

m of total height. 

Energy consumption of the building 

Electricity (MWh) 143,52 

Fuels, district heat, RES (MWh) - 

TOTAL (MWh) 143,52 

Specific energy consumption for 

heating (kWh/m2) 

16,42 

Specific electricity consumption 

(kWh/m2) 

94,42 

 Heating Cooling (VAC) Hot water Lighting Other 

Share in energy 

consumption [%] 

17,39 % 50,15 % 2 % 20 % 10 % 

Remarks on data quality : real 

Short description of the energy related systems 

Envelope: The roof is a flat zone and dark brown composed by ceramic material with insulated, and 
the vertical external surfaces have a light colour and the semitransparent area represents 
approximately 5% of total surface. 
 

(Insulation of walls, roof, quality of windows, etc.) 

HVAC systems:  Whole Tiro Pichon health centre building is air-conditioned except to bathrooms, 
changing rooms and warehouse. There are three different HVAC systems installed, so to carry out 
energy audit, building has been divided in three independent zones, one to each HVAC system. 
 
HVAC facilities are self-contained direct expansion, also so-called heat pump, which can be used both 
cooling and heating. This unitary equipments are air condensed roof-top type, located on the building 
roof. 
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HVAC equipment nº 1 supplies to corridors, to waiting room of maternal education and consultation 
ward North and East; equipment nº 2 supplies to consultations ward South, to boardroom and 
administration; and equipment nº 3 supplies to consultation room West. 
 
 

Type Heating rated capacity (kW) COP Cooling rated capacity (kW) EER 

Roof-top 1 92 2.83 89 2.74 

Roof-top 2 69.8 2.45 67.2 2.36 

Roof-top 3 11 2.62 11.2 2.42 

 

 
Roof top 

 
(Types of systems installed, age, efficiency, specifics, etc.) 

Energy management status in the buildings: rarely 

(Rate: always, usually, rarely, no) 

Trained energy 

manager 

employed in the 

building 

Regular collection of 

energy consumption 

and cost data (bills) 

Analysis of consumption 

(performance calculation, 

targets, etc.) 

IT Energy management system 

installed (metering and on line 

collection of data) 

Rarely Rarely Rarely no 
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Potential for energy savings/refurbishment 
Three “improvement packs” have been analyzed both independent and combined form. The 
improvement measures applied are the followings: 
 

I. Free cooling, reduction of the ventilation flow and modification of the infiltrations level 

II. Reduction of attenuation coefficient and changing roof colour 

III. All of previous ones 

The first one was selected because the HVAC system does not offer a free-cooling configuration and 
the level of ventilation and infiltration flow is slightly high. This improvement, a priori, should reduce 
the cooling consumption in early-mornings hours during summer season and the heating consumption 
in midday hours during the winter. However, the HVAC system offers a good COP level what may be 
an expensive solution under our criteria and it will not be considered at first step. 
 
The low percentage of semitransparent versus opaque surfaces is not representative to consider 
improvements related to change the type of glazing. However the low attenuation coefficient (1) and 
the roof colour are potential factors that can be taken into account due to the high level of solar 
radiation in this climatic zone, so we expect to obtain good energy savings in this sense thanks to 
second proposal. 
 
Finally, in order to analyze the synergy of all the improvements described above, it has proposed all 
the measures applied in one simulation. Thanks to this, we can evaluate the compatibility of all the 
proposals. (Rate: high, medium, low) 

Envelope 

insulation 

Windows 

replacement 

Heating Cooling (VAC) Lighting Other (specify) 

Medium High Medium Medium High - 

Comments: 

Lighting system used in this building consist of 36 W integrated energy saving lamp, used in corridors, 
bathrooms and changing rooms; and installed in the rest of building, fitted into ceiling, 4 fluorescent 
lamps with electromagnetic reactance type. 

Whole offices and consultation rooms, at least, there are one modern computer and printer, 
furthermore in admission room there is a 300 W photocopy machine which is used frequently, in the 
bathrooms there is a 1800 W hand-dryer, and in odontology consultation room there is a 1700 W 
electrical chair. These equipments are the most important installed in the building regarding to 
capacity power. 

Potential application of the pilot technologies from EMILIE project 

(Rate: very applicable,  likely applicable, not applicable) 

Solar heating & 

cooling 

HVAC optimisation Energy management PCM 

Very applicable Likely applicable Not applicable Not applicable 

Comments: 

The consumption is focused on cooling and lighting, so among the pilot technologies of EMILIE project, 

could be which has more potential of application the Solar cooling and HVAC optimisation. 
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Potential introduction of renewable energy sources (RES) in buildings  

ό{ǇŜŎƛŦȅΥ ǎƻƭŀǊΣ ōƛƻƳŀǎǎΣ ƘŜŀǘ ǇǳƳǇΧύ likely applicable 

(Rate: very applicable, likely applicable, not applicable) 

Comments: 

As  main application of renewable energy in this building is identified the replacement of the HVAC 

system for another system with better performance. 
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3.1.3. Public administrative buildings CADE 

Short description of the typical 

office building  

This building was built in 1992, 
belongs to the Technological Park of 
Andalusia and is located in Marie 
Curie Street, 8B, Málaga. The 
latitude and longitude of Málaga city 
is 36.72º North and -4.42º East. The 
building is used as office for staff of 
different companies like the Center 
of Business Development Assistance 
(CADE), The main facade of the 
building is oriented 60° northeast. 

Picture of typical building CADE 

 

 

Building heating area (m2) It has a floor area of 654.56 m2 and a height of 8.05 m. It 

includes a basement of 3.5 m in height, and two floors of 4 m 

each one. 

Energy consumption of the building 

Electricity (MWh) 129 

Fuels, district heat, RES (MWh) - 

TOTAL (MWh) 129 

Specific energy consumption for 

heating (kWh/m2) 

6,21 

Specific electricity consumption 

(kWh/m2) 

98,53 

 Heating Cooling (VAC) Hot water Lighting Other 

Share in energy 

consumption [%] 

6,30% 36,85% 0 % 32% 24,85 % 

Remarks on data quality : model / real 

Short description of the energy related systems 

Envelope: The roof is made of asphalt material so its colour is dark, the wall colour is yellow and 

approximately 22.4% of the area is glazed. 

 

In front of the building, there is medium high vegetation which does not project shadows over the 
main facade. Therefore, the other facades receive shadows projections from other close buildings with 
different heights: the southeast facade with a building of similar height, the northeast with a higher 
building of 9.15 m and the southwest with a lower building of 5 m. 

HVAC systems:   

The building has a central air conditioning system for the entire building which is composed by two 
heat pumps and one chiller. A single zone has been defined due to the comfort conditions are the 
same for the entire building. The basement is not air-conditioned, so it will not be considered for 
making a simplified energy audit 
 
The technical characteristics of these two systems are shown below; the two heat pumps are the 
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same model. 
 

Model 
Cooling rated 
power (kW) 

Heating rated power 
(kW) 

Pump flow 
(m3/s) 

Max pressure 
(bar) 

BRAW-80-38C E4 62.3 75.6 8 31 

DFO-50A-21 E5 5 --- 553 31 

 
 

 
Air-conditioning system installed over the roof 

 

 

Energy management status in the buildings: rarely 

(Rate: always, usually, rarely, no) 

Trained energy 

manager 

employed in the 

building 

Regular collection of 

energy consumption 

and cost data (bills) 

Analysis of consumption 

(performance calculation, 

targets, etc.) 

IT Energy management system 

installed (metering and on line 

collection of data) 

Rarely Rarely No No 
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Potential for energy savings/refurbishment 
 (Rate: high, medium, low) 

Four “improvement packs” has been analyzed both independent and combined form. The 
improvement measures applied are the followings: 
 

1. Modifying the temperature set points and changing the roof colour 

2. Replacement of lighting system 

3. Replacement of HVAC system 

4. All previous ones 

CADE building is composed by different companies and the HVAC system is common to all, so in order 
to reduce the HVAC energy consumption, the first “improvement pack” proposes a modification of 
the comfort conditions, that is, the temperature set points both winter and summer. Currently these 
temperatures are establishes 22º C winter and 24º C summer, and this alternative proposes a change 
of 21º C and 26º C respectively.  
 
In addition, this alternative also considers the change of the roof colour to other lighter in order to 
reduce the energy demand. 
 
In the second “improvement pack” the replacing of the lighting system type is analysed, changing the 
currently fluorescent luminaries installed to LED technology, due to the high level of lighting rated 
power detected on every companies in the CADE building. 
 
As it is said above, the HVAC system is common whole building, and due to COP values detected are 
not good excessively, the third alternative proposals replaces the current air-conditioning system for 
another with better characteristics which shows better performance, and thus a lower energy 
consumption. 
 
Finally, in order to analyze the synergy of all the improvements described above, it has proposed all 
the measures applied in one simulation. Thanks to this, we can evaluate the compatibility of all the 
proposals. 
 

Envelope 

insulation 

Windows 

replacement 

Heating Cooling (VAC) Lighting Other (specify) 

Medium High Low Medium Medium Medium  

Comments: 

It may be mentioned that this building has not installed a domestic hot water system due to it is not 
necessary regarding the general use of an administrative building. 
 

The lighting system used in this building is composed by four fluorescent lamps (TL-D 18 W) which are 
recessed in a false ceiling with electronic ballasts.  
 

The office facilities are computers, printers, photocopiers, televisions and general office material such 
shredders, heat sealing, etc. 
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Potential application of the pilot technologies from EMILIE project 

(Rate: very applicable,  likely applicable, not applicable) 

Solar heating & 

cooling 

HVAC optimisation Energy management PCM 

Very applicable Likely applicable Likely applicable Likely applicable 

Comments: 

Due to inside air-conditioning consumption the most relevant is the consumption related to cooling 

system, at first according to weather conditions of region the most applicable technology is solar 

cooling. 

 

Potential introduction of renewable energy sources (RES) in buildings  

(Specify: solar, biomaǎǎΣ ƘŜŀǘ ǇǳƳǇΧύ  Likely applicable 

(Rate: very applicable, likely applicable, not applicable) 

Comments: 

Only it could be installed a system based on solar energy, as for heating system as for cooling by 

means of the pilot actions of the EMILIE project. 
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3.1.4. Hotels 

Short description of the typical hotel 

This building was built in 1992 and is located on 

Avenida Federico Garcia Lorca, 9, 29630, Málaga. 

The town of Benalmadena is located at latitude 

36.589 N and longitude of 4,542 O. The building 

has an exclusive use as an apartment. 

  The main facade of the building is oriented 25 ° to 

the southeast. 

 

It has 36 studios, equal. In the basement are the 

water pumps and the pool treatment system. 

Awnings are not available. There are curtains in 

the rooms, but the closing or opening of these 

depend on the client. 

 

There are also two lifts. Surrounding the building 

are two buildings. Only one of them gives shade 

from 7-8 pm. 

 

It is worth mentioning that the building has no 

installation of solar panels for hot water. It does 

not have air conditioning. We rent individual air 

conditioning equipment when a customer requests 

it.  

Picture of typical building 

 

 
Building heating area (m2)  

Energy consumption of the building 

Electricity (MWh) 36.3 

Fuels, district heat, RES (MWh) - 

TOTAL (MWh) 36.3 

Specific energy consumption for heating (kWh/m2) 2.904 

Specific electricity consumption (kWh/m2) 36.3 

 Heating Cooling 

(VAC) 

Hot water Lighting Other 

Share in energy consumption [%]      

Remarks on data quality (e.g. estimated, model, real) estimated 

There is no control spending item consumption. 

Short description of the energy related systems 

Envelope:  It is a building with 5 floors plus basement. . The cover is green, the walls are white and 

about 70% of these are glazed surface. The crystals are simple. For hot water has a boiler that runs on 

natural gas. 
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HVAC systems: there is not a centralized HVAC SYSTEM installed 

Energy management status in the buildings: NO 

Trained energy 

manager employed in 

the building 

Regular collection of 

energy consumption 

and cost data (bills) 

Analysis of 

consumption 

(performance 

calculation, targets, 

etc.) 

IT Energy management 

system installed 

(metering and on line 

collection of data) 

NO NO NO NO 

Potential for energy savings/refurbishment 

(Rate: high, medium, low) 

Envelope 

insulation 

Windows 

replacement 

Heating Cooling (VAC) Lighting Other (specify) 

Medium High Low Low High - 

Comments: 

 

 

Potential application of the pilot technologies from EMILIE project 

(Rate: very applicable,  likely applicable, not applicable) 

Solar heating & cooling HVAC optimisation Energy management PCM 

Not applicable Likely applicable Likely applicable Not applicable 

Comments: 

Only the HVAC optimisation could be by means of installation of a system centralized, and the 

implementation of energy management, could improve the energy behaviour of the building. 

 

Potential introduction of renewable energy sources (RES) in buildings  

ό{ǇŜŎƛŦȅΥ ǎƻƭŀǊΣ ōƛƻƳŀǎǎΣ ƘŜŀǘ ǇǳƳǇΧύ not applicable 

(Rate: very applicable, likely applicable, not applicable) 

Comments: 

Due to is a type of hotel with independents apartments, is not recommended to carry out actions of 

energy efficiency and installation of renewable energies taking into account the building entirely. 
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3.1.5. Retail (shopping) centres 

Short description of the retail (shopping) centre 

 

This building was built in the 80s, belongs to the 

community of LA LOMA MALL and is situated Ctra 

Bailen-Motril km 37,7 Jaén. 

 

The city of Jaén is located at latitude 37.46 N and 

longitude of 3.47 O. The building has an exclusive 

use as a commercial center with a schedule in the 

commercial area Monday to Saturday from 9:00 to 

22:00 h. 

 

 The main facade of the building is oriented 45 ° to 

the northeast. 

Picture of typical building CENTRO COMERCIAL 

LA LOMA  

 

 
Building heating area (m2) 9.700 m2 

Energy consumption of the building 

Electricity (MWh) 1.104 

Fuels, district heat, RES (MWh) - 

TOTAL (MWh) 1.104 

Specific energy consumption for heating (kWh/m2) 18,21 

Specific electricity consumption (kWh/m2) 113,81 

 Heating Cooling 

(VAC) 

Hot water Lighting Other 

Share in energy consumption [%] 16% 18 % 0 48% 13 % 

Remarks on data quality (e.g. estimated, model, real) 

 

Short description of the energy related systems 
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Envelope: (Insulation of walls, roof, quality of windows, etc.) 

The building is on one floor.  The cover is brown, the walls are light brown and about 20% of these 
are glazed surface. The crystals are simple, but have canopies that are almost always left out. 
Surrounding the building is not any building. It is in the field, without having any shading. 
 
The maximum height of the building on the square is about 30 m, and in the galleries of about 15 m. 
It is worth mentioning that the building has no installation of solar panels for hot water. 
 

HVAC systems: 

The building has four distinct air conditioning systems, two for the galleries, one for stores, a spare 
(standing, only used if it breaks other). 
 
This has two water air coolers, cooling towers, (P = 150 kW) and two air equipment - air. 
 
For heating boiler has a 245kW electric power, which only feeds the curtain of the entrance doors at 
the mall. For the square there are 4 air conditioners, and other 4 for the galleries. 
The control system of illumination is basic clock for schedules. 
Considering business hours, the chiller is in operation from 8:30 to 21:00 
 

(Types of systems installed, age, efficiency, specifics, etc.) 

Energy management status in the buildings: 

There is not system for energy management installed. The only control that exists is for the outside 

lights that has a clock to switch on/off. 

 (Rate: always, usually, rarely, no) 

Trained energy 

manager employed in 

the building 

Regular collection of 

energy consumption 

and cost data (bills) 

Analysis of 

consumption 

(performance 

calculation, targets, 

etc.) 

IT Energy management 

system installed 

(metering and on line 

collection of data) 

No Usually No No 

Potential for energy savings/refurbishment 

(Rate: high, medium, low) 

Envelope 

insulation 

Windows 

replacement 

Heating Cooling (VAC) Lighting Other (specify) 

Low Low Medium Medium High - 

Comments: 

Due to is a old building and a retail centre, the replacement of HVAC system and measures related to 

improve the lighting are the energy efficiency actions that can reduce the energy consumption level 

of the building. 

 

Potential application of the pilot technologies from EMILIE project 

(Rate: very applicable,  likely applicable, not applicable) 

Solar heating & cooling HVAC optimisation Energy management PCM 

Likely applicable Very applicable Likely applicable Not applicable. 
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Comments: 

Since is a retail centre building, all actions related to improve the performance of heating system 

could be applied. 

Potential introduction of renewable energy sources (RES) in buildings  

ό{ǇŜŎƛŦȅΥ ǎƻƭŀǊΣ ōƛƻƳŀǎǎΣ ƘŜŀǘ ǇǳƳǇΧύ solar energy of low temperature 

(Rate: very applicable, likely applicable, not applicable) 

Comments: 

It could be installed a solar energy of low temperature technology in order to be integrated with the 

heating system and in this way, improve the performance of this. 
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3.2. Assessment of diverse technologies effects on the supply chain 

 
Most of tertiary Andalusian buildings are dated from several years ago, therefore their installations, 

such as the heating systems, are obsolete and inefficient. Furthermore, even the most recent buildings 

were built before the last construction technician normative (Código Técnico de la Edificacion, CTE) 

was approved, in 2006. Through this regulation, more efficient systems, such as thermal isolation or  

the integration of renewable energy sources, were proposed for different types of buildings.  

 

All of this, and in accordance with the specific features of the services offered by the regional 

companies dedicated to the improvement of the energy efficiency, it leads into  a set of different 

technologies whose effects clearly make an influence in the supply chain. These technologies are 

listed below: 

 

-  Windows replacement  

-   Solar protection passive systems 

-   Improvement of the external isolation and envelopes 

-   Replacement of the current air-conditioning system 

-   Solar DHW installations 

-   Photovoltaic integration 

-   ESCOS (Energy Service Company) model implementation 

 

Thoug these services are currently offered by several companies in the region, the increasing demand 

will provoke an important lack and a new market nich which could be fulfilled with the creation of new 

companies in this sector. Wide benefits would be brought to the region due to the positively 

contribution to the social-economic development. 

 

3.3. Assessment of the effects of diverse technologies in terms of energy savings and overall 
environmental impact 

 
The aim of the implementation of all these technologies is the improvement reduction of the GHG 

emissions among, and with that, reduce the global warming among other factors. As a part to achieve 

this goal, several Action Plans have been developed by public institutions at regional and national 

level. 

All the different technologies focused on energy efficiency improvement entail, in addition, a related 

reduction of the GHG emissions. However, the quantitative effect for each technology change hugely 

from one to another, due to its specific features and by the influence of a great amount of variables. 

For instance, the replacement of the windows and the improvement of the external isolation and 

envelope, reduces the transmittance and, therefore, reduce the energy demand of the building, 

directly implying a lower energy consumption and with that, a lower GHG emissions. The total amount 

of the surface replaced is one of the variables to take into account, as well as the orientation of the 
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wall where the replacement is done. Besides of it, if the heating system is not based on renewable 

sources, the reduction of the energy consumption could be significant. 

Other way to reduce the energy demand (cooling demand) could be by means of the installation of 

solar protection passive systems, such as shutters or awnings, specially during cooling season in the 

south orientated walls. 

In addition, currently air-conditioning systems (above all heating system) are operating  by electricity, 

fuel or gas, producing high rates of GHG emissions. Even those with low rates, may be are obsolete 

and not efficient enough. Obviously, the highest efficiency is which produces greater reductions in 

consumption. The combination with photovoltaic systems could make a great improvement in the 

energy efficiency of the installation, besides provide other typical benefits from renewable energy 

sources such as the energy independence from the grid. 

Another important factor for the energy efficiency and for the GHG emission reduction is the 

installation of a solar DHW (domestic hot water). Normally this installation operates by gas, so using 

this technology the GHG emissions are reduced and considerable economical savings are achieved. 

On other side, though it is not a technology but  a business model, it can mentioned the ESCOS 

(Energy Service Companies) model adaptation. This model, which has grown in the last few years, is 

based on the analysis of all technologies described above so as to carry out the most efficient measure 

group. In this model, the investment is assumed by the energy company, taking its profits from the 

energy consumption reduction, otherwise, final users could not afford  due to the economic 

requirements to attempt such modifications.  

Therefore, spreading this model would help to expand the energy savings and the reduction of CO2 
emissions which, consequently, will have a positive effect in the environmental impact and the 
society. 
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4. Pilot plants preparation 

Note: Energy audit of selected pilot buildings (or parts of buildings if pilot is applied to part of it only) is 
needed in order to enable final evaluation of EMILIE pilot plants installation benefits. 

4.1. Key building data 

Company name Andalusian Institute of Technology (IAT) 

Address (location) Leonardo da Vinci street, number 2 in the Cartuja 93 
Technologic Park (Sevilla) 
 

 
Type of service  The building has an exclusive use as offices 

Number of employees / daily users 115 
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Shortly describe the current status of 

building and occupancy level  

This building was built in 2000 The latitude and longitude 
of Seville city is 37.38º North -6º East respectively. The 
building has an exclusive use as offices for the IAT staff 
with a summer opening hours from 8 to 15:15 and the rest 
of the year from 8:30 to 18:30, Monday to Friday. The 
main facade of the building is oriented 20° Northeast. It 
has a floor area of 484.3 m2 and a height of 16 m. Besides, 
there is a basement of 3.5 m high, a ground floor that is 
elevated above the ground 1.2 m and three floors of 3.7 m 
each. The roof colour is brown, the colour of walls are light 
brown with a 25% of glazing. 
 
In the central part of the building there is a courtyard of 
96.5 m2 which is covered by a canopy of light colour to 
reduce the losses of air conditioning. Next to one of the 
facades there is a building of similar height, and is 
surrounded by vegetation of medium height. 
 
It should be added that the building has no installation of 
solar panels for hot water (DHW) because it is not 
necessary for an administrative building. 
 

Average heating/cooling degree day of a 

location 

19,2 °C , winter 5,7ºC, summer 36 ºC 

Technical state of building The building has an exclusive use as offices for the IAT staff 
with a summer opening hours from 8 to 15:15 and the rest 
of the year from 8:30 to 18:30, Monday to Friday. The 
main facade of the building is oriented 20° Northeast. It 
has a floor area of 484.3 m2 and a height of 16 m. Besides, 
there is a basement of 3.5 m high, a ground floor that is 
elevated above the ground 1.2 m and three floors of 3.7 m 
each. The roof colour is brown, the colour of walls are light 
brown with a 25% of glazing. 
 
In the central part of the building there is a courtyard of 
96.5 m2 which is covered by a canopy of light colour to 
reduce the losses of air conditioning. Next to one of the 
facades there is a building of similar height, and is 
surrounded by vegetation of medium height. 
 

Total floor area [m2] It has a floor area of 484.3 m2 and a height of 16 m 

Heated floor area [m2] 484,3 

Cooled floor area [m2] 484,3 
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4.2. Energy consumption and costs for the years 2009 – 2011 
 

Average energy consumption within the 

last three years [MWh/year] 

2011 404,6 

2010 373,1 

2009 344 

Types of consumed energy sources 100 % electricity  

Break down of energy consumption by 

energy source [MWh/year, €/year] 

453 MWh/ year 

CO2 emission production break down by 

type of fuel consumed [tons of CO2/year] 

113 tones of CO2 / year  

Break down (assumption) of energy 

consumption by consumption area [%] (if 

available according to measurements)  

Heating  17 % 

Cooling (VAC) 40% 

Hot water  0 

Lighting      26% 

Other (specify) 

 

Computers 9% 

Lifts  6 % 

Water 2 % 

Does systematic evidence of energy 

consumption exist (is there an energy 

management system implemented)? 

There is not a monitoring system installed permanently. 

Only when an internal energy audit has been done, this 

type of equipments has been used. In this energy audits the 

level of consumption of the different areas and analysis of 

the energy behaviour of the building has been studied. 

Is there any company energy 

policy/strategy? 

No 

How does the company plan the energy 

efficiency measures? 

At the moment, there is not any plan of energy efficiency in 

force in the building. For that, it is the main reason for 

which the building was elected to install the pilot action. 
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4.3. Analysis of technical equipment 

 

Shortly 

describe 

the status 

of 

technical 

equipment 

in building 

The building has two different climate control systems, due to the third floor was enabled 
later the completion of the rest of the building and it was not possible to use the same air 
conditioning system. Therefore, in the ground, first and second floor there is an installation 
of four tubes with heat pump and air transfer units of variable flow, and the third floor has 
independent units of variable flow. The basement and the stairs are not air-conditioned. 
 
The lighting system used in this building is composed for units with four fluorescent lamps 
recessed in the ceiling (TL-D 18 W) with electronic ballasts. 
 

 
Luminary of fluorescent lamps TL-D 18W 

 
The installed facilities are computers, printers, photocopiers, televisions and laboratory 
instruments. 

Heating There is not a specific equipment for heating, it is included in the VAC system 

 

VAC The building has been divided into two zones, the first zone comprises the third floor and 
the second zone the rest of the building, since there are two different cooling systems. 
 
In the Zone 2 there are two compact equipment (Roof Top) which are autonomous with 
variable flow, air-air heat pump, flow pump and lower return installed over the false ceiling, 
with enthalpy economizer free cooling. Devices are installed in the ceiling and the roof of 
the building. 
 
The technical specifications of these devices are shown below: 
 

Model 

Rated 
Electric 
Power - 
Cooling  
(kW) 

Rated 
Electric 
Power - 
Heating 
(kW) 

Cooling 
Rated 
Power 
(kW) 

Heating 
Rated 
Power 
(kW) 

Flow 
pump 
(m3/s) 

Flow 
Rated 
Power 
(kW) 

Roof 
top 1 

26.12 21.91 52 56.7 3.44 1.5/4 

Roof 
top 2 

26.12 21.91 52 56.7 3.44 1.5/4 
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Roof top 

 
In zone 1 there is an air-conditioning central production with air transfer units supplied by 
hot and cold water by means of heat pumps of water condensation. In pure cooling mode, 
the two heat pumps operate as condensed water chillers. In pure heating mode, it is 
sufficient that one of the two heat pump units operates to produce the hot water needed 
to heat the three floors of the building covered by this system. When it is required 
simultaneously to produce cool and heat, the heat pump units operating under the scheme 
of condensed water chiller, using the condensing circuit to produce hot water for the 
heating circuits, instead of using condensing heat exchangers. So the two effects of the 
refrigerant circuit are used (evaporation and condensation), obtaining higher performances. 
Below the characteristics of the two heat pumps are shown: 

Reference / 
type 

Condensation 
Min. cooling 
rated power (kW) 

Min. heating 
rated power 
(kW) 

EER 
Rated electric 
power (kW) 

Heat pump 1 
/ 4T 

Water 126 170 >3.2 31 

Heat pump 2 
/ 4T 

Water 126 170 >3.2 31 

 
Heat pump water-water 

 
The pump group associated with primary and secondary hydraulic circuit has the following 
characteristics: 
 

Reference / type 
Flow 
(l/h) 

Power 
(kW) 

Pressure 
(m.c.a) 

Engine efficiency Mechanical efficiency 

BSF 47137 4 16 0,75 0,7 

BSC 26138 2,2 16 0,85 0,61 

BPF-1 21600 1,5 13 0,73 0,71 
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BPF-2 21600 1,5 13 0,73 0,71 

BPF-3 21600 1,5 13 0,73 0,71 

BPC-1 29376 3 15 0,69 0,59 

BPC-2 29376 3 15 0,69 0,59 

BPC-3 29376 3 15 0,69 0,59 

 
The technical characteristics of the air treatment units (ATU) are as follows: 

Reference 
Flow 
pump 
(m3/h) 

Ventilation 
Power 
(kW) 

Total 
cooling 
power 
(kW) 

Sensible 
cooling 
power 
(kW) 

Total 
heating 
power 
(kW) 

Min. pump 
temperature 
(ºC) 

Max. pump 
temperature 
(ºC) 

UTA 1 1719 0.85/0.85 15.28 11.43 14.33 13.5 30 

UTA 2 2216 0.85/0.85 20.32 15.81 18.74 13.5 30 

UTA 3 1229 0.85/0.85 9.79 7.56 8.77 13.5 30 

UTA 4 1578 0.85/0.85 14.06 10.49 13.06 13.5 30 

UTA 5.1 9928.8 8/8 59.3 45.6 31.7 13.5 30 

UTA 5.2 10407.6 8/8 61.7 47.5 33.6 13.5 30 

UTA 6.1 7491.6 8/8 40.4 31.1 21.1 13.5 30 

UTA 6.2 8470.8 8/8 52.2 40.2 30 13.5 30 

 
 

Hot water There is not a installation for DHW in the building 

Indoor 

lighting 

The lighting system used in this building is composed for units with four fluorescent lamps 
recessed in the ceiling (TL-D 18 W) with electronic ballasts. 
 

 
 Luminary of fluorescent lamps TL-D 18W 

 

Other 

electrical 

equipment 

The installed facilities are computers, printers, photocopiers, televisions and laboratory 
instruments. 
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4.4. Potential improvements 

 

Need of refurbishment Since the IAT building is not an old building, it was built in 
2000, it does not need a measures of refurbishment. Only 
it could be mentioned actions related to lighting system 
(equipment of control), and a replacement of the HVAC 
system for another one with a better performance (COP). 

Potential measures which could be 

applied 

1. Modification of attenuation solar coefficient and 
reduction of ventilation flow 
 

2. Replacement of HVAC system  

 
The first one was elected owing to high percentage of 
semitransparent enclosure that exists in the vertical 
external surface of building, and besides of the high value 
of the solar attenuation factor identified. On the other 
hand, in this alternative it has been included a measure 
related to reduction of the ventilation flow in the building. 
 
Analysing the characteristics of the HVAC systems installed 
in the building shows the poor characteristics of the HVAC 
system installed in the third floor of the building (zone 
number two in the simulation software), for this reason, 
the second alternative proposed the replacement of this 
system to another more efficient and with higher COP 
values. 
 
Owing to the IAT building is a recent construction only it 
has found two “improvement packages” to apply, so in the 
third alternative collects the two improvement proposals 
which have been explained above. 
 
Clearly the pilot action is so closed with the measure 

number two, although in this case it is going to be also 

analyzed the improvement in the HVAC system with the 

improvement of the isolation of the system. 

Potential investments in EE/RES Low cost investments: organizational and educational 

measures), 

 

Medium cost investments: renovation of lighting system  

 

High cost investments installation of the PV system & 

replacement of the heating/cooling/ventilation system etc. 

 


