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OPTIMIZATIO TWARE FOR SUSTAINABLE ARCHITECTURE

Optimitza els sistemes passius
| actius per:
* un estalvi energetic
» reduir I'impacte ambiental
* minimitzar costos
 |a millora social
Facilita el calcul de quant CO2
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OPTIMIZATION SOFTWARE FOR SUSTAINABLE ARCHITECTURE

No requereix la instal-lacio de
software

Nomes cal crear un compte |
simular

Cloud
powered
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OPTIMIZATION SOFTWARE FOR SUSTAINABLE ARCHITECTURE

Integra bases de dades de
materials.

Permet fer comparacions amb
diferents materials per trobar
quin material es el més
sostenible o més economic.
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NEC/\DA

]
\ ’ Permet ajustar-se a la zona on

és construeix ja que integra
dades climatiques.

Simula I'edifici tenint en compte
el canvi climatic.
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OPTIMIZATION SOFTWARE FOR SUSTAINABLE ARCHITECTURE

Computational

G Gracies a |'us d'algoritmes
d'optimitzacio, troba la solucio
- amb la que s’obtenen els
valors optims per reduir la

powered

demanda energetica tant en
edificis com arees urbanes.
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CLOUD COMPUTING
(EnergyPlus, TRNSYS)
(idf, gbxml, xml, ifc) ‘ SYSTEM
Design N
MONITORING Construction » E BIG DATA
(ModBus, KNX) Hse . R Stadisti
Deconstruction B (R Stadistics)
BBDD » Optimization MATERIALS
(BEDEC, OpenLCA, (Sim.Annealing, Hill Climbing, RESEARCH
Ecoinvent) NSGA-II, Brute Force)

European standard CEN / TC 350
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waste
Environmental
v
NZE & A Economic
" WASTE IMPACTS  Social

utilitzacio i rehabilitacio MANEGAMENT

Calcula I'impacte ambiental originat per la construccio d’un edifici o area urbana,
des de les etapes d’obtencid de les materies primeres utilitzades fins al procés de
desconstruccio (gestio dels residus de la construccio).
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Novetats

1. SOSTENIBLE

Optimitzacio del consum energetic basant se amb |la simulacio |
combinant-se amb els estandards europeus tenint en
compte els impactes ambientals, economics i socials.
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Novetats

3. Escalable

En funcio de la quantitat de dades es pot utilitzar en:

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion
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€ spuecis
Projecte MARIE

NECADA (BuildingSim)
SDLPS
TRNSYS

Proyecto MARIE

Tipologia D: casa

METODOLOGIA

adosada (1991-2007)

60.000 simulaciones

Descripcion de las mesures de eficiencia energética

MEASURE DESCRIPTION ADD. BENEFIT
- External
Facade insulation - Air chamber &_ﬂ;guze the thermal
- Internal |
i o - Inverted
Roof insulation _Ttatral
. — - 4/16/4 Aluminium —_——
Window change - 4/16/4 PVC Reduce air infiltration
= R == Solar protection Awning
e Condensing boiler n1.09
P1 - Programmable thermostat
Improve efficiency - Thermostatic valve
| P1 E3 PB_E2 installation - Tap aerators
P2 E3 E4 | ™~ - Water volume saving
16 m*/building
C2: Barcelona Solar thermal system | | 5 jjyres storage tank =
P2 E2 P1 E2 Efficient split EER 4
L] 5 2 . P
. - s ;1 | B3- Tarragona PV system i
D3 - LI el d a LED L5 W/m? ;g;:mom; efficiency
P2 E1 Awareness campaign Reduction of 13% of lighting and appliances Reduction internal gains
» RAER __ .| E1: Pre- Pyrenees = R 8 15
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Projecte MARIE

Proyecto MARIE

RESULTADOS

Simulation model to find the best comfort, energy and cost scenarios for building refurbishment.
Antoni Fonseca i Casas, Joana Ortiz, Nuria Garrido, Pau Fonseca & Jaume Salom. Journal of
Building Performance Simulation. Doi: 10.1080/19401493.2017.1323011

PASSIVE ANALYSIS: Thermal comfort vs. Initial ACTIVE ANALYSIS: Primary energy use vs. Global cost
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35000 “|Comfort threshold: 20%

30000 4
0162

25000 —

800 —

Period: 30 years

=)
£
220000 -
% *153
£ 15000 —
£
% 8723
210000
5000 —
0 I ' I
26 28

Annual discomfort (LDP ALD, %)

600 —
f\‘}g el
w
£ 400 —
w
o
(&)
@ 4
L
o
QO
200 —
A B R
B 0 | ! | L [ T I ¥ |
1 1 A
34 0 50 100 150 200 250 16

Primary energy (kthmz-yr}



>\ Diputacio | N Polyhedra Tech, S.L
nl . Ny
Barcelona | #Dibadberta N - !

Simplifying simulation, for a better environment

Els nostres clients i col-laboradors
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LOS SIMULADORES
Un software analiza la vida completa de un TENMGIAS

edificio desde la nube
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Primer software que analiza la vida completa de un edificio desde la nube

ScienceDaily -ambientecITIES

Your source for the latest research news LMD Klestafe 8l FCammotlinaten & fos
edificios? Un software lo analiza desde |la nube
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New software analyses the effect of climate change on
buildings from the cloud

Pau Fonseca, investigador de InLAB FIB: “La suma de
distintas disciplinas es clave en la transferencia de
conocimiento”

Pau Fonseca | Casas es doctor en Estadistica e Investigacion Operativa por la Universitat

PHYS '# .ORG Nanotechnology v Physics v Astronomy & Space v Technology Chemistry v

Other Sciences v

Politécnica de Catalunya-Barcelona Tech, y forma parte del grupo de investigacion

Modelizacién y Procesamiento de la Informacion, integrado en InLab FIB, centro miembro de
CITUPC.
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el consumo energético en las edificaciones y mejorar los procesos de
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Un software anallza desde Ia nube

como afectara el cambio climatico a los
edificios

Crean el primer software que analiza la vida completa eC-,..t|C|aS CO m
de una edificacion desde la nube

Pau Fonseca i Casas

la mejora energética
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NECADA is an optimization software designed to find optimal designs in compliance with
the rules of sustainability, minimizing the environmental, economic and social impacts throughout the entire life cycle of the building.
Its computing power derives from the possibility of running simulations in cloud, cluster or desktop environments.
The objective of this infrastructure is to find optimal values for various construction parameters
and their associated impacts that reduce the demand or energy consumption of the building or urban area.

Antoni Fonseca i Casas Ph. D. Pau Fonseca i Casas Ph. D.
Optimitzaci6 de sistemas InLab FIB, Head of Environmental
sostenibles Simulation
antoni.fonseca@polyhedra.tech pau@fib.upc.edu

http://necada.com/ http://project.necada.com/  http://polyhedra.tech/
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