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1. INTRODUCTION

This report will summarise the activities and tasks carried out for the implementation of Intellectual
Product 3 of the OERCO2 Project "OERCO?2 interactive tool for the application of CO2 calculation
methodologies in the material execution of works".

This interactive tool is able to calculate the total CO2 emissions of the building from a practical
and didactic point of view. The CO2 Tool is an intuitive tool in which, from the basic data of the
project for the material execution of the building to be built, the results of both economic and
environmental budgets are obtained.

To arrive at the final result of this tool, the characteristics of the project (materials, construction
systems, etc.) must be specified and it can be verified that, depending on the elements or
materials to be used for its execution, a different environmental impact is obtained.

In the following sections, it will detail the process followed until reaching the latest version of the
CO2 Tool (http://co2tool.ocerco2.eu/en-US), that is available on the OERCO2 project website
(http://oerco2.eul).

2. DEVELOPMENT OF CO2 TOOL

The CO2 Tool stems from several previous research studies developed by Universidad de Sevilla
(USE), promotor of this project.

The first phase consisted of the compilation of building projects, as well as the identification of the
most representative residential building typologies and their constructive characteristics. For that,
140 different residential building typologies from one to more than 10 floors were evaluated.
Within each typology, the most representative construction solutions of the countries participating
in the project were studied (Spain, Portugal, Italy and Romania).

With the aim of facilitate the comparison between construction projects, the budget of them were
reorganised in a construction-work breakdown system (materials, manpower and machinery
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needs). This organisation system was successfully applied to estimate the generation of
construction waste and to evaluate the ecological footprint of buildings.

The second phase consists of calculating the carbon footprint of resources. To this end, the
carbon footprint indicator was included in the prices of the database of the Andalusia Construction
Information Classification System (ACICS), the creation of representative European construction
solutions, the evaluation of the environmental and economic impact of the different projects and
the incorporation of the impacts into the computer tool.

The use of ACICS is the most extended for the estimation of costs in construction sector and it is
mandatory in public works in Andalusia (Spain). It is organised for work units, where the highest
level is the construction site, followed by categories called chapters, each representing a
construction process (for example, earthworks, foundations, installations, etc.), which are
subsequently divided into sub-chapters.

For each construction project of the different buildings analysed, the coefficients of representation
were calculated for each chapter per square meter constructed, expressed in units per built
surface (u/m2).

The next step was the carbon footprint calculation, the tool uses a cradle-to-site LCA analysis,
that is, Al to A5 life-cycle phases, which correspond to manufacturing (Al - A3) and construction
(A4 - A5). The environmental data included in the CO2 Tool was obtained from the Ecoinvent
database through Simapro tool.

In total, more than 4600 material resources and 67 different machines have been analysed in
terms of basic costs (BC). These basic costs were aggregate to form auxiliary costs (AC), which
usually arise from the mixing of materials such as cement mortar, gypsum plaster, or manpower
teams. Simple costs (SC) were various activities or work units.

As a result of these analyses, 810 unit costs (UC) have been calculated.

Capitulo 04_: SANEAMIENTO
HC FBs HC Pus

Apartado O4EA Arquetas
Grupo D4EAB A pie de bajante
OD4EAPIDI u ARQUETA DE PASO DE 63X63 cm 1m PROF. EXC. EN TIERRAS. I 210,58 0,17597

Arqueta de pasa de 63163 cmy Tm de profundidad media. farmada por salera de harmigén HM-20de 15 cm de
ezpesor con formacidn de pendientes. Fabrica de ladrillo perfarado par tabla de W2 pie. enfoscada v brufida par

ATCDO100 3.2 h CUADRILLA aLEARNILERT A, FORMADS arsel 120,03 2,00 0,000000 0,000000|
TPOO100 26 h FEEQAN ESPECIAL F 1228 47 53 r 0,000000| 0000000
AGMO0Z200 0,026 m3 MIORTERD OE CEMEMTO M1S [1:3] CE ET.45 178 1.03 0,373342 0,009707|
AGMOOSH0 onz m3 MORTERO DE CEMEMTO MS [1:6] CET f0,04 5,E6 1.03 0,221518 0,025032]
CHOA020 0147 m3 HORMIGEAR HR-20¢P 200, SURIMIS TR 15 832 0,229562 0,033747
FLO1300 0,21 mu LADRILLO CERAM. PERF. TALADRO F Tia2 15,52 0,479326 0,100659|
SA00700 0,45 mz TAPA DE HORMIGARN ARRMADD COR 26,13 10,76 0,015179 0,006830

Figure 1. Unit cost of CO2 Tool.
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While the OERCO2 team were working in the CO2 Tool, the following screen appeared on the

OERCO2 website.
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Figure 2. CO2 Tool under construction.
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3. FIRST VERSION OF CO2 TOOL

The initial screen of CO2 Tool consists of the definition of a series of basic characteristics of the
building project such as, number of floors, underground levels, premises ground floor, foundation

and structure types and roof type. In the following images, you can see the first version of the
CO2 Tool in excel format.

FLOORS |UNDERGROUND LEVELS  |PREMISES GROUND FLOOR FOUNDATION TYPE STRUCTURE TYPE ROOF TYPE
Non-commercial premises in
1[No basement ground floor Strip footings Brick walls Flat roof
With commercial premises in
2|1 basement floor ground floor Separate footings Reinforced concrete Sloping roof
3|2 basement floors Foundation slab
4(3 basement floors Piling foundation
5|4 basement floors
more than 5

Figure 3. First version of initial data of CO2 Tool.

Once the initial data is defined, the next step is to finalise the specific data, such as excavation,
landfill, earth-moving, manhole, waste water pipe, drainpipes and drains, slab, shuttering, facade,
internal separation wall, etc. This screen is called Generalities.
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Mechanical
MNon-applicable

Sheet zinc

Prefabricated

Concrete

Sheet steel

Fiber cement

Reinforced FVC

Palyethylene

Polypropylene

Fiber cement

Reinforced slab

Waffle slab with 1-foot wall with % cm double
non-recoverable air chamber, brick |hollow ceramic
calssons wall brick

Waffle slab with 1/2-foot wall with |15 cm triple
recoverable air chamber, brick |hollow ceramic
Calssons wall brick
Unidirectional 1-foot wall 1-foot double
slab with infill without air hollow ceramic
ceramic blocks chamber brick
Unidirectional 1/2-foot wall Gypsum

slab with infill without air plasterboard wall
concrete blocks chamber

1-foot wall with
air chamber, inner
wall of
plasterboard
1/2-foot wall with
air chamber, inner
wall of
plasterboard

25 cm wall with

lightweight
concrete blocks

Figure 4. First version of general data of CO2 Tool.
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FLAT ROOF SLOPING ROOF FINISHING OF
FACADE
Man-transitable Fiber cement Face brick
flat roof, corrugated sheets
Non-transitable Sandwich panels |One-coat mortar
flat roof, non-
ventilated
Non-transitable Aluminium sheet |Rendering, non-
reversed flat roof radded and
screeded
Transitable flat Polyester Smooth plastic
roof, ventilated paint [exterior)
Transitable flat Slate tiles Smooth petreus
roof, non- paint with mortar
ventilated cement (exterior)
Transitable Ceramictiles Ventilated facade
reversed flat roof with natural stone
panels
MNon-applicable Cement tiles Ventilated facade
with ceramic

Galvanised sheet |[Ventilated facade
steel forming with resin panels

Mon-applicable Ventilated facade
with cellulose-
cement panels
Sandwich wooden
panel with XPS
nucleous

Artificial stone
Limestone
Marble
Granite

Wood

Figure 5. First version of general data of CO2 Tool.

In the following step, it can find all the features related to the facilities of a construction project
and it is called Facilities, as shown below.
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Compact Ceiling units Fiberglass Built-in Steel Diesel oil boiler
ventilation unit galvanized steel

Ducted system Split Galvanized steel |Superficial Cast aluminium Solid-fuel boiler
parted galvanized steel

Heat Pump Ventilation grilles (Non-applicable Mon-applicable Cast iron Wall gas boiler

VRF unit with MNon-applicable
inverter

MNon-applicable MNon-applicable MNon-applicable

Sheet steel Combi boiler

Copper Copper PVC Concrete
Galvanized steel |Galvanized steel |Polypropylene Ceramic
Polyethylene Polypropylene Helical galvanized
steel

Polypropylene

Gas boiler MNon-applicable MNon-applicable MNon-applicable
Electric boiler Applicable Applicable Applicable
MNon-applicable

Figure 6. First version of facilities data of CO2 Tool.

And, finally, the screen of Finishings appears with the following options:
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THERMAL AND
ACOUSTIC
INSULATION

Polystyrene

Polyurethane

Fiberglass

Mineral wool

Expanded perlite

Cork

Polyethylene

MNon-applicable

Parquet flooring of
narrow softwood
slats (d=500-
700kg/m3)

Solid wooden skid
of softwood
{d=500-700keg/m3)

Laminated
wooden skid of
softwood (d=500-

Parquet flooring of
narrow hardwood
slats (d=700-
400kg,/ m3)

Solid wooden skid
of hardwood
(d=700-900ke/m3)

Laminated
wooden skid of
hardwood [d=700-

Limestone

Marble

Slate

Granite

Terrazzo

Concrete slab

CONTINUOUS FLOORS CEILINGS
VERTICAL SIDING
Coat of plaster Ceramic Continuous
and setting coat of plaster false
plaster ceiling,
suspension with
Rendering, redded | Stoneware Continuous
and screeded plaster false
.ce'll'lng,
Mon-applicable Continuous Detachable
concrete floor plaster false
Hydraulic tile Continuous
gypsum boards
Lincleum Detachable
gypsum boards,
hidden system
Carpet
Cork

Figure 7. First version of finishing data of CO2 Tool.
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of lacquered
aluminium with
thermal bridge
breakage

acoustic with
argon. Low
emissivity and
solar control glass

sliding window of
PVC

MNon-applicable

Figure 8. First version of finishing data of CO2 Tool.
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WINDOWS GLASS DOORS BLINDS WINDOW BARS BAMISTER
Casement window |6+12+6 Thermo- Wood Manual rolling Solid and hot- Steel
of pine wood acoustic blinds of rolled steel

anodized
Eliding window of |6+12+6 Thermo- Melamine Manual rolling Mon-applicable Aluminium
lacquered acoustic. Low blinds of PVC
aluminium emissivity glass
Casement window |B+14+5+5 Thermo- Wood Wood

MNon-applicable

When all the above steps have been completed, press the Calculate key and the following results
screen will appear.

SELECTED CHARACTERISTICS

FLOORS

UNDERGROUNDLEVELS

FOUNDATION

STRUCTURE

RBESLULTS

MATERIA|

Economic budget (11

Economic budget (I'm2)

Erwironmental budget (t C0Zeq)

MACHINER

Erwironmental budget [t COZegim,

LEVEL OF
ENVIRONMEN
TAL IMPACT

Figure 9. First version of CO2 Tool results.

4. TESTING OF THE CO2 TOOL FIRST VERSION

Once all the calculations had been made, the correct functioning of this initial model was validated
with a sample of 27 projects, combining both general and specific data to test the CO2 Tool. With
this verification all the characteristics and materials included in this application were covered,

giving the widest possible vision to avoid errors.

This verification was an internal process among the project partners, mainly carried out by the

USE and CTM.

As soon as the operation of the tool in the Excel version was approved, this document was sent
to all project partners for translation into their language and English. At the same time, the online
version of the tool was developed, in order to meet the deadlines established in the project's
budgeted schedule.

Consortium members: Universidad de Sevilla (US), Asociacién Empresarial de Investigacion Centro Tecnologico del
Marmol, Piedra y Materiales (CTM), CertiMaC Soc. Cons. ar. L. (CertiMaC), Centro Tecnologico da Ceramica e do
Vidro (CTCV), Universitatea Transilvania din Brasov (UTBV), Asociatia Romania Green Building Council (RoGBC).



Co-funded by the o
Z Erasmus+ Programme £ *
of the European Union i

5. ONLINE VERSION OF THE CO2 TOOL

The online version of the CO2 Tool began to run while the partners translated into their native
languages (Spanish, Portuguese, Italian, Romanian and English) the different materials and
construction elements included in the tool.

This first online version of the tool consisted of two data screens and a third of results. In the first
two, as mentioned in previous sections, it was possible to specify the different characteristics that
make up a construction project. These first two screens are the "Initial data" and "Specific data"
screens.

e C | @ co2tool.oercoeu Y

Plantas Plantas bajo rasante Local planta baja Tipo de cimentacion Tipo de estructura Tipo de cubierta

1 v sin sotano v sin local en p.baja v Zanjas corridas v Muros fabrica ladr  * Horizontal v

Cadigo de proyecto
Combinacion no existente

© 2018 - OERCOZ Tool can estimate the total emissions of the building due to their CO2 emissions.

Figure 10. Initial Data of CO2 Tool.
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& C | ® co2tool.oerco2.eu/DatosEspecificos Q |

GENERALIDADES
MOVIMIENTO DE TIERRAS
EXCAVACION RELLENOS TRANSPORTE DE TIERRAS
Paly v Marsas v Marsos v
SANEAMIENTO
ARQUETAS COLECTORES BAJANTES
LE T v PC v Chana da chc v
ESTRUCTURA
ENCOFRADOS FORJADOS CUBIERTAS HORIZONTALES. CUBIERTAS INCLINADAS
Madkra b Fiaticuber casetones perdidos ¥ Hortoontal no transitatka vers ¥ Onduiada de TRFoceaments: v
ALBARILERIA Y ENVOLVENTE
FACHADAS TERMINACION DE FACHADA PARTICIONES
Mure 1 Dk con caman fabnica kil hd Lacrila can vt hd Lackilo Huece Dabla @ cm v
INSTALACIONES
APARATOS DE CLIMATIZACION
AIRE ACONDICIONADD UNIDADES GANAL T )
Enuin comnacio v Torminal do facho v Fibra do vidrio. v Acora asbankado amootrado W

APARATOS DE CALEFACCION
RADIADORES CALDERAS

AISLAMIENTOS
AISLAM. CANALIZAGIONES

‘imik: o acer v ‘Baztion v Mo anlca v

SUMINISTRO DE AGUA ¥ SALUBRIDAD

CAMALIZACION AGUA FRIA CAHALIZACION AGUA CALIENTE DESAGOES VENTILACION
Cabr v Cobra A P A Hormiaan v
PRODUCCION DE AGUA CALIENTE SANITARIA ASCENSORES
TERMOS PLACAS SOLARES ASCENSORES
G A ] A No anlica v
ACABADOS
AISLAMIENTOS REVESTIMIENTOS PARAMENTOS
TERMIGOS - ACUSTICOS GONTINUDS INTERIORES
Priksirane, A Guameckdo v onkuckda veso
REVESTIMIENTOS HORIZONTALES
SUELDS TECHOS
Coramico A Continua. gscavols llackn con cafos
CARFINTERIAS
VENTANAS VIDRIOS PUERTAS
Mackra oinc, abatib ¥ Tormoacisticn 8+1248 ¥ Madora
PROTECCIONES
PERSIANAS REJAS BARANDILLAS

Auming anodizac arrollabio marus

Ao laminada calionio mactn

Cdign ds proyoctn

© 2018 - DERCO2 oftha

hair CO2 amissions.

Figure 11. Specific Data of CO2 Tool.

Once the "Calculate" box was clicked, the last "Results" screen appeared.
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&« c 0O | (@ co2tocl.oerco.eu/Resultados/Index ¥ ‘ .E’n H
C) I)Z HOME  PROYECTO INFORMES OER  HERRAMIENTACO2  PRENSAY EVENTOS  CONTACTO
Progreso:
plantas mas de 5
RESULTADOS MATERIALES MAQUINARIA TOTALES
plantas bajo rasante 4 plantas satano L
Presupuesto econémico (€) - - 593.861 44 €
local planta baja sin local en p.baja L
Presupuesto econémico (€/m2) - - 593,86 €
tipo de cimentacién Losa armada
Presupuesto ambiental (t CO2eq) 4771614 21,7266 498,8880
tipo de estructura Hormigdn armado
Presupuesto ambiental (t CO2eq/ m2) 04772 0.,0217 0,4989
tipo de cubierta Horizontal
supercificie construida 1000
HORAS MANO DE OBRA (h) HORAS MANIPULADOR MAQUINARIA (h) HORAS TOTALES
9.765,4716 399,8200 10.165,2916

NIVEL DE IMPACTO AMBIENTAL 0,4989

Figure 12. Results of CO2 Tool

6. TESTING OF ONLINE VERSION OF THE CO2 TOOL

At the beginning, the web version of the CO2 Tool was developed in Spanish and English since
CTM was the one who was implementing it and it was easier to work in this language and be able
to detect errors.

Subsequently, this tool was created in Spanish and English and finally, in the other languages of
the project partners (Portuguese, Italian and Romanian).
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D T oz HOME PROJECT REPORTS OER  CO2 TOOL PRESS AND EVENTS CONTACT
J B #

FLOORS UNDERGROUND LEVELS PREMISES GROUND FLOOR

1 v No basement v Non-commercial premises in ground floor v
FOUNDATION TYPE STRUCTURE TYPE ROOF TYPE BUILDED SURFACE

Foundation slab v Reinforced concrete M Flat roof v 1000

© 2018 - OERCO2 Tool can estimate the total emissions of the building due to their CO2 emissions.

Figure 13. Initial data of CO2 Tool.
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EARTH-MOVING

EXCAVATION LANDFILL EARTH-MOVINGS

Non-applicable v Non-applicable v Manual v
SANITATION
MANHOLE WASTE WATER PIPE DRAINPIPES AND DRAINS

Prefabricated v Concrete v Sheet steel M
STRUCTURE
SHUTTERING SLAB FLAT ROOF SLOPING ROOF

Metal v Unidirectional slab with infill ceram  * Transitable flat roof, ventilated v Non-applicable v

MASONRY AND ENVELOPE
FACADE FINISHING OF FACADE INTERNAL SEPARATION WALL

1-foot wall with air chamber, inner wall of plasterba v l Sandwich wooden panel with XPS nucleous v 9 cm double hollew ceramic brick v

© 2018 - OERCO2 Tool can estimate the total emissions of the building due to their CO2 emissions.

Figure 14. Generalities data of CO2 Tool.
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AIR-CONDITIONING EQUIPMENT

AIR CONDITIONING TERMINAL UNITS DUCTS PIPES

Ducted system parted v Ceiling units v Fiberglass. v Built-in galvanized steel v
HEATING APPLIANCES ISOLATIONS
RADIATOR BOILER INSULATION OF PIPELINES

Cast iron v Diesel oil boiler v Applicable v

WATER SUPPLY AND SALUBRITY

PIPED COLD WATER PIPED HOT WATER WASTE PIPE VENTILATION

Galvanized steel v Copper v PVC v Concrete v
DOMESTIC HOT WATER LIFTS
BOILER SOLAR PANELS LIFTS

Gas boiler v l Applicable v Non-applicable v

© 2018 - OERCO2 Tool can estimate the total emissions of the building due to their COZ emissions.

Figure 15. Facilities data of CO2 Tool.
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L #
INSULATIONS FACE COATINGS
THERMAL AND ACOUSTIC INSULATION CONTINUOUS VERTICAL SIDING
Non-applicable v Rendering, rodded and screeded v

HORIZONTAL COATINGS

FLOORS CEILINGS

Hydraulic tile v Continuous plaster false ceiling, suspension with reeds v
CARPENTRY
WINDOWS GLASS DOCRS

Sliding window of lacquered aluminium v 6+12+6 Thermo-acoustic. Low emissivity glass v Wood v
PROTECTIONS
BLINDS WINDOW BARS BANISTER

Manual rolling blinds of anodized aluminum v Solid and hot-rolled steel v Aluminium v

Please be patient, the process may taxe more than 1 minute.

® 2018 - OERCO2 Tool can estimate the total emissions of the building due to their CO2 emissions.

Figure 16. Facilities data of CO2 Tool.
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Progress:
floors 1
RESULTS MATERIALS MACHINERY TOTAL
underground levels No basement ~
Economic budget (€) 641,577.48 €
premises ground floor Non-commercial premises )
Economic budget (€/m2) 641.58 €
in ground floor
foundation type Foundation slab .
Environmental budget (t CO2eq) 783.8870 42.9657 859.1179
structure type Reinforced concrete .
Environmental budget (t CO2eq/m2) 0.7839 0.0430 0.8591
roof type Flat roof
builded surface 1000
MAN HOURS (h) MACHINE OPERATOR HOURS (h) TOTAL HOURS
9,710.2959 482.4000 10,192.6959
LEVEL OF ENVIRONMENTAL IMPACT 0.8591
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|

E-mail

Figure 17. Final results of CO2 Tool.

The CO2 Tool suffered several types of tests:

a series of errors, which will be detailed below:

- The transition from one screen to the next was too slow. This was fixed when a change
was made from the server where the CO2 Tool was hosted (one from the US) to one
from Europe (where it is currently hosted). With this simple change, the speed of data

processing and calculation of the final results was moderately reduced.

- When you went to the penultimate screen and clicked on the calculation box, you had to
wait a while (about a minute) for the final result, but most of the time, an error arose, and
it was not possible to know the economic and environmental budget of our project. So,
after we had completed all the steps and filled in the required data to arrive at an estimate
of the environmental impact we were generating, we were not achieving anything. This
error was solved thanks to a thorough revision of the tool skeleton, where it was verified
that the order of some values was changed and that led to the error. As soon as those

values were changed, everything worked fine.

Internal tests. The project partners checked the correct operation of the tool and detected
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Progress:
floors
RESULTS MATERIALS MACHINERY TOTAL
underground levels ~
Economic budget (€)
premises ground floor :
Economic budget (€/m2)
foundation type )
Environmental budget (t CO2eq)
structure type )
Environmental budget (t CO2eg/mz2)
roof type
builded surface
MAN HOURS (h) MACHINE OPERATOR HOURS (h) TOTAL HOURS
LEVEL OF ENVIRONMENTAL IMPACT Unexpected error: Please, close the browser and retry again, or write us through the CONTACT menu.
JLA '—
|

E-mail

Figure 18. Unexpected error of CO2 Tool.

- At the meeting, the partners suggested to include some more materials and combinations
of construction projects, for example, metallic structures. To include this new type of
structure, the necessary calculations had to be made again and the process that was
carried out at the beginning of the project with the rest of the materials and construction
typologies had to be followed. With this modification, the tool went from 140 combinations
to more than 250.

- At a meeting, another partner proposed including the legend with the range of
environmental impact values for each of the colours (red, yellow and green) that are
graded in the final result of the tool so that it is easier to interpret these values. To this
end, the scale used for this purpose was a scientific article which reference is the following:
Chastas, P.; Theodosiou, T.; Kontoleon, K.J.; Bikas, D. Normalising and assessing carbon
emissions in the building sector: A review on the embodied CO2 emissions of residential
buildings. Build. Environ. 2018, 130, 212-226.

External tests: During the project, numerous meetings were held between the project partners
and international seminars were attended by experts from the construction and environmental
sectors. Also, courses have been implemented in which the CO2 Tool has been used, from a
didactic point of view.

Consortium members: Universidad de Sevilla (US), Asociacién Empresarial de Investigacion Centro Tecnologico del
Marmol, Piedra y Materiales (CTM), CertiMaC Soc. Cons. ar. L. (CertiMaC), Centro Tecnologico da Ceramica e do
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In order to know the opinions of those attending these events, different types of surveys were
delivered depending on the type of event being held. These surveys and their results are
posted on the OERCO2 project website (http://oerco2.eu).

The main aim of these surveys was to get feedback for the project and its products to improve
them and making them more accessible to users. The attendees provided the following
feedback:

- An attendee at a training session held by CTM proposed to include, next to each eligible
option within the tool, the amount of CO2 emissions generated by each of them. With this
modification what is achieved is to be able to see which materials are more sustainable
and thus make an easier choice of materials that cause less environmental impact and
not have to finish the whole process to know the final result.

- Another suggestion was to include the option that, once the process had been completed
and a final result had been reached, a PDF file could be generated in which the
contribution to the environmental impact of each of the elements that make up our
construction project could be seen.

7. ONLINE FINAL VERSION OF THE CO2 TOOL

After implementing all the improvements detected both internally and externally, the final version
of the CO2 tool is as shown in the following images:

Consortium members: Universidad de Sevilla (US), Asociacién Empresarial de Investigacion Centro Tecnologico del
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DATOS INICIALES

PLANTAS PLANTAS BAJO RASANTE LOCAL PLANTA BAJA

3 i 1 planta sétano “'| con local en p.baja |"‘
TIPO DE CIMENTACION TIPO DE ESTRUCTURA TIPO DE CUBIERTA SUPERCIFICIE CONSTRUIDA

Losa armada > Hormigdn armado ~ Horizontal e 500
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Figure 19. CO2 Tool, Spanish final version (1)
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Progreso:

GENERALIDADES

MOVIMIENTO DE TIERRAS
EXCAVACION (HC/m3) RELLENOS (HC/m3) TRANSPORTE DE TIERRAS (HC/m3)

Pala (0,002) o Manuales (0,003) °E Manuales (0,049) 2

SANEAMIENTO

ARQUETAS (HC/u) COLECTORES (HC/m) BAJANTES y cazoletas (HC/m)
In situ (0,176) v PVC (0,009) v Chapa de cinc (0,004) v
ESTRUCTURA
ENCOFRADOS (HC/m2)  FORJADOS (HC/m2) __ CUBIERTAS HORIZONTALES CUBIERTAS INCLINADAS
Madera (-0,007) v Reticular casetones perdic |~  (HC/m2) (HG/m2)
o o Horizontal no transitable v | - Ondulada de fibrocementc |~

ALBANILERIA Y ENVOLVENTE
FACHADAS (HC/m2) TERMINAGION DE FACHADA (HC/m2) PARTICIONES (HC/m2)

Muro 1 pie con camara fabrica ladrillo (™ Ladrillo cara vista (0.091) - Ladrillo Hueco Doble 9 cm (0,030) ¥

@ e

i@ 2018 - DERCO2 Tool can estimate the total emissions of the building due to their CO2 emissions.

Erasmus+

Thiz project has been funded with support from the European Commission.
Thiz publication reflects the views only of the author, and the

Commission cannot be held for any use which be made of the i i ined thersin. -I- ' l - ' l
L1

Figure 20. CO2 Tool, Spanish final version (2)
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Progreso:

INSTALACIONES

APARATOS DE CLIMATIZACION
AIRE ACONDICIONADO {HC/u} UNIDADES TERMINALES CONDUCTOS (HC/m2) o CANALIZACIONES (HC/m)

Equipo compacto (1,413) |~ (HG/U) Fibra de vidrio (0,006) v Acero galvanizado empotr E
Terminal de techo (0.432) |~

APARATOS DE CALEFACCION AISLAMIENTOS
RADIADORES (HC/m2) CALDERAS (HC/u) AISLAM. CANALIZACIONES
Simple de acero (0,083) b Gasodleo (1,344) | R | No aplica | i

SUMINISTRO DE AGUA Y SALUBRIDAD

GANALIZACION AGUA FRIA CANALIZACION AGUA DESAGUES (HC/u) VENTILACION (HG/m)

(HC/m) . CALIENTE (HC/m) PVC (0,002) - Hormigén (0,007) v
Cobre (0.004) ~ Cobre (0.005) v

PRODUCCION DE AGUA CALIENTE SANITARIA ASCENSORES

TERMOS (HC/u) PLACAS SOLARES ASCENSORES
Gas (0.278) v No aplica | No aplica v
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Figure 21. CO2 Tool, Spanish final version (3)
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Progreso:
AISLAMIENTOS REVESTIMIENTOS PARAMENTOS
AISLAMIENTOS TERMICO-ACUSTICOS (HC/m2) CONTINUOS (HC/m2)
Poliestireno (0,004) ~ Guamecido y enlucido yeso (0,0002) v
REVESTIMIENTOS HORIZONTALES
SUELOS (HC/m2) TECHOS (HC/m2)
Ceramico (0,024) ~ Continuo, escayola fijacién con cafias (0,006) »
CARPINTERIAS
VENTANAS (HC/m2) VIDRIOS (HC/m2) PUERTAS (HC/m2)
Madera pino, abatible (0,019) b Termoacustico 6+12+6 (0,009) M Madera (-0,007) v
PROTECCIONES
PERSIANAS (HC/m2) REJAS BARANDILLAS (HC/m)
Alumino anodizado enrollable manual (|~ Acero laminado caliente macizo = Acero (0,050} ~

E m Por favor sea paciente, el proceso puede tardar 20 ¢ 30 segundos.
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Figure 22. CO2 Tool, Spanish final version (4)
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Progreso:

RESULTADOS MATERIALES  MAQUINARIA TOTALES

antas 1 planta sétano
plantas bajo rasante P Presupuesto economico (€) - - 108.187,65 €
local plania baja con local en p.baja
planta baj p.ba Presupuesto economico (€/m2) - - 216,38 €

tipo de cimentacion Losa armada

Presupuesto ambiental {t CO2eq) 109,8735 0,0038 109,8773
tipo de estructura Hormigdén armado

Presupuesto ambiental (t CO2eq/ m2) 0,2197 0,0000 0,2198
tipo de cubierta Horizontal
supercificie construida 500

HORAS MANO DE OBRA (h) HORAS MANIPULADOR MAQUINARIA (h) HORAS TOTALES
1.427,1643 30,8000 1.457,9643
NIVEL DE IMPACTO AMBIENTAL Sl SeELel R
| | ]

m E-mail Enviar resultados por email

Figure 23. CO2 Tool, Spanish final version (5)
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Figure 24. CO2 Tool, Spanish final version (6)
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8. CONCLUSION

In general, the evaluations of the project by experts, teachers and students were positive. The
opinions of responders were taken into account to improve the quality of CO2 tool in this
Intellectual Output 3, as it is say above. Similarly, the evaluations during the international
seminars (specially, in Sevilla) was be also taken into account in this Intellectual Output.

The implementation of improvements from beta versions to final versions has been shown in
this document.

As it is said in the 103, the final version of CO2 Tool can be found in the following link:

Final version of the CO2 Tool

http://co2tool.oerco2.eu/es-ES

In future, the feedback of scheduled courses (which it can be checked in the /0 2.3
Implementation of courses on specialization based on the OERCOZ2 project) will be used in order
to improved the CO2 Tool.
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