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Contextualizacao

Alguns dos Anexos da IEA dos
qguais a PUCPR participou:

Anne 41 (2003-2007)
Anne 55 (2010-2015)

Anne - 60 (2012-2017)
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New generation computational tools for building and community energy systems based on the Modelica and Functional
Mockup Interface standards

Building and community energy grids
designed and operated as integrated,
robust, performance based systems

Multiple scales

Multiple domains

Energy and control systems modeling

Multiple disciplines libraries

Muitiple tools

Co-simulation and model exchange tools
and interfaces

BIM Translators

Annex 60 overview.

he objectives of Annex 60 are fo develop and demonstrate nexi-Jl VS
lgeneration computational tools that allow building and communi

grids to be designed and operated as integrated, robust,

September 2017: The final report of Annex 60 has been

performance based systems. ublished.
« August 2017: Annex 60 is now continued as IBPSA
Annex 60 will share, further develop and deploy free open-source Project 1.

contributions of currently uncoordinated activities in modeling and

simulation of energy systems of buildings and communities, October 2016: GENSIM Scientific School slides posted.
based on the Modelica and Functional Mockup Interface May 2016: Draft workplan and registration form for IBPSA
standards. The project will create and validate tool-chains that link Project 1 posted.

Building Information Models to energy modeling, building May 2016: 6th expert meeting_of research phase.

simulation to controls design tools, and design tools to operational « December 2015: IBPSA Board approved continuation of
tools. Invention and deployment of integrated energy-related Annex 60.

systems and performance-based solutions for buildings and

communities will be accelerated by extending, unifying and documenting existing Modelica libraries and by linking existing building
performance simulation tools with Modelica through the Functional Mockup Interface standard. The technology will allow optimized
design, analysis and operation of multi-domain systems as posed by building and community energy systems. It will also allow using
models across the whole building life cycle to ensure realization and persistence of design intent.

Duracao: 2012-2017 (continuado como IBPSA Project 1, 2017-2022)

January 2017: Modelica Annex 60 library released.
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Produtos

Domus & Co-Simulacoes

Modelos de envoltoria -
Modelos AVAC-R -
Outros modelos -

Controle AVAC-R - - Modelos de parede detalhados
Energia Renovavel - Modelos - - Ventilagdo e Infiltracdo
Otimizac3o - "| Modelica EnergyPlus CFX JRE Condi¢des de Contorno mais realistas
- Andlise do conforto térmico local
FMU FMU Script
Y 1‘ [ - Modelos de envoltéria
- Sombreamento
Domus - Fator de forma
4 - Modelo 3D do Solo
- Analise de Eficiéncia Energética

(Regulagdes brasileiras)
- Modelo de pulverizacao




Produtos

Co-simulacao Inteligente

B e T g Model 1| VEIT T L Il 1]
P ¢P§1 puil ¢T pr! P’13¢TP51 P! ¢T Py
e I eorerer o RS S it = [P [an = (P
" e [t ! } Machine learning Machine learning
model model
(a) Classic co-simulation (b) Intelligent co-simulation
Fase de Treinamento Fase de Predicao
» Executa a co-simulacao em sua  Desabilita a ferramenta integrada a
configuracao padrao co-simulacao
 Elabora um modelo de predicao « Utiliza o modelo de predicao

Mazuroski (2018)


https://pergamum-biblioteca.pucpr.br/acervo/347865
https://pergamum-biblioteca.pucpr.br/acervo/347865

Produtos

Resultados aplicando a co-simulacao inteligente
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« Apenas o modelo mostra uma diferenca de 4,2°C
« Modelo RNN apresenta um erro 10 vezes menor
« Maxima diferenca de apenas 0,4°C




Produtos

Domus FMU Janela
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Produtos

Escoamento externo com Domus-CFX

Mesh A gmsh
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Pre-process

Boundary condition:
T, U(z),V(z),W(z),k, ¢(z)

for each wall:

. Near Wall Air temperature (NWAT)

. Convective Heat Transfert Coeficient
(CHTC)

for each wall:
* Surface temperature

P e |
. TR
e

Each time step : iteration
between DOMUS and CFX

Iteration Q

By Dr. Adiren Gros




Produtos

Escoamento interno com Domus-CFX & condicoes de contorno complexas

« Co-simulacao para disponibilizar os fluxos de radiacao direta, difusa e refletida, além da regiao ensolarada.
» Superficies internas e externas.
« Considerando com precisdo os sombreamentos complexos por meio da técnica de contagem de pixels (PxC).

vvvvvv

Video: https://www.youtube.com/watch”?v=q0PFc8HIkXw


https://www.youtube.com/watch?v=q0PFc8HlkXw

Produtos

Domus PxC — Simulacao CFD

Localizar as faces da malha que sejam coincidentes
com os pontos PxC nas coordenadas do sistema global.



Publicacoes

Articles

Intelligent co-simulation: neural network vs. proper
orthogonal decomposition applied to a 2D diffusive

Home > Journal of the Brazilian Society of Mechanical Sciences and Engineering > Article

Aninnovative method to determine

VIER .

Volume 190, 15 March 2017, Pages 266-277

Applied Energy
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A problem optimum insulation thickness based on
non-uniform adaptive moving grid

Julien Berger %, Walter Mazuroski, Ricardo C.L.F. Oliveira €2 & Nathan Mendes
Pages 568-587 | Received 25 Aug 2017, Accepted 05 Dec 2017, Published online: 06 Feb 2018
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Método para previsdo das areas ensolaradas em superficies internas
implementado no software Domus
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Articles

An artificial intelligence-based method to efficiently bring
CFD to building simulation
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Perspectivas
PAR-PROCEL IV & ANEXO 97 da IEA (em desenvolvimento)

Quarto Plano Anual de Aplicagdo de Recursos d

P AR_ P R O C E L |V F;:O,;E,:-| et v
A importancia da eficiéncia energetica em edificacoes
para mitigacao de riscos relacionados a problemas de
Ilhas de calor urbano

4° PAR PROCEL 2022/2023

TE

ANEXO 97 da IEA
Resfriamento Sustentavel em Cidades




Perspectivas

Potencialidades

» Incentivo a pesquisa de novos elementos construtivos, analisando seu
comportamento transitorio

- Tijolos

- Telhados

- Camadas de ar

- Janelas

- Paredes complexas

- Sistemas de climaticao

- efc




Perspectivas

Co-simulacao Domus-OpenFoam (em fase de testes)

2 Script (Python) 3 BlockMesh
Geometria Complexa

1 DOMUS

%Delete

Q2 /0Bs+OP w2

........




Perspectivas

Co-simulacao Domus-OpenFoam para escoamento externo (em fase de testes)

1 Google Earth Pro
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Perspectivas

Consideracoes Finais

- Nova era da simulacao

Escala urbana (PAR-Procel 1V)

Trans-
Humans?
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