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!  introdução 

!  aplicações 

!  formulação matemática 

!  software 

!  gpu – quais as potencialidades? 

hidrodinâmica hidrodinâmica 
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2 - conservação de quantidade de movimento 

1 - conservação de massa 

3 – transporte de calor 

4 – transporte de sal 

5 – transporte de escalares turbulência 

6 – transporte de escalares qualidade da água 

7 – transporte de sedimentos 
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!  Telemac 

!  Autores: Electricité de France; BundesAnstalt für Wasserbau 
(BAW, Germany) ; Centre d'Etudes Techniques Maritimes et 
Fluviales (CETMEF, France); aresbury Laboratory (United 
Kingdom); Electricité de France R&D (EDF, France); HR 
Wallingford (United Kingdom); Sogreah (now in Artelia group, 
France) 

!  Idade: 19 anos 

!  Linguagem: Fortran 95 

!  SO: Unix, Linux, Windows 

After 17 years of commercial distribution, the software suite 
TELEMAC, dedicated to free surface flows, enters now in the 
second year of its freeware and open source era. We thank our 
more than 1,700 users for joining us and establishing TELEMAC as 
a world standard. 
Initially built at Electricité de France, where it is still an important 
research project, TELEMAC is now managed by a consortium of 
core users: 
- BundesAnstalt für Wasserbau (BAW, Germany)  
- Cen, BundesAnstalt für Wasserbau (BAW, Germany)  
- Centre d'Etudes Techniques Maritimes et Fluviales (CETMEF, 
France)  
- Daresbury Laboratory (United Kingdom)  
- Electricité de France R&D (EDF, France)  
- HR Wallingford (United Kingdom)  
- Sogreah (now in Artelia group, France)tre d'Etudes Techniques 
Maritimes et Fluviales (CETMEF, France)  
- Daresbury Laboratory (United Kingdom)  
- Electricité de France R&D (EDF, France)  
- HR Wallingford (United Kingdom)  
- Sogreah (now in Artelia group, France) 
TELEMAC is used by most partners for dimensioning and impact 
studies, where safety is prevailing and, for this reason, reliability, 
validation and a worldwide recognition of our tools are of utmost 
importance. As a consequence and to improve the access to 
TELEMAC for the whole community of consultants and researchers, 
the choice of freeware and open source has been made. Anyone 
can thus take advantage of TELEMAC and assess its performances, 
and will find necessary resources on this website. However the 
quality of assistance, maintenance and hotline support are also 
very important to professional users, and a special effort has been 
made to offer alternatively a broad range of fee-paying services. 

!  Telemac 

!  Telemac 

Delft3D is a world leading 3D modeling 
suite to investigate hydrodynamics, 
sediment transport and morphology 
and water quality for fluvial, estuarine 
and coastal environments. As per 1 
January 2011, the Delft3D flow (FLOW), 
morphology (MOR) and waves (WAVE) 
modules are available in open source. 
The software is used and has proven 
his capabilities on many places around 
the world, like the Netherlands, USA, 
Hong Kong, Singapore, Australia, 
Venice, etc. The software is 
continuously improved and developed 
with innovating advanced modelling 
techniques as consequence of the 
research work of our institute and to 
stay world leading. 
The FLOW module is the heart of 
Delft3D and is a multi-dimensional (2D 
or 3D) hydrodynamic (and transport) 
simulation programme which 
calculates non-steady flow and 
transport phenomena resulting from 
tidal and meteorological forcing on a 
curvilinear, boundary fitted grid or 
sperical coordinates. In 3D simulations, 
the vertical grid is defined following 
the so-called sigma coordinate 
approach or Z-layer approach. The 
MOR module computes sediment 
transport (both suspended and bed 
total load) and morphological changes 
for an arbitrary number of cohesive 
and non-cohesive fractions. Both 
currents and waves act as driving 
forces and a wide variety of transport 
formulae have been incorporated. For 
the suspended load this module 
connects to the 2D or 3D advection-
diffusion solver of the FLOW module; 
density effects may be taken into 
account. An essential feature of the 
MOR module is the dynamic feedback 
with the FLOW and WAVE modules, 
which allow the flows and waves to 
adjust themselves to the local 
bathymetry and allows for simulations 
on any time scale from days (storm 
impact) to centuries (system 
dynamics). It can keep track of the bed 
composition to build up a stratigraphic 
record. The MOR module may be 
extended to include extensive features 
to simulate dredging and dumping 
scenarios. 
For over 30 years Deltares has been in 
the forefront of these types of 
combined morphological simulation 
techniques.  

!  Delft3d 

!  Autores: Deltares (Holanda) 

!  Idade: 30 anos 

!  Linguagem: Fortran 90 

!  SO: Unix, Linux, Windows 



!  Delft3d !  Delft3d 

!  Implementação de modelos !  Implementação de modelos 
!
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Delft3d 
• Decomposição do 

domínio 
• MPI 

Telemac 

!  processamento paralelo 

C. Moulinec et al. / Computers & Fluids 51 (2011) 30–34 

Telemac 

!  processamento paralelo 

Jagers, B. / 4th PRACE International Seminar  “HPC driving 
innovation in Europe” Bologna, 16-17 april 2012 

Delft3d 

!  processamento paralelo 

Delft3d 

!  processamento 
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!  previsões hidrodinâmicas 

!  sistemas de suporte à decisão:  
◦  conjuntos de simulações em condições de incerteza 

◦  problemas de otimização envolvendo estruturas hidráulicas 

!  Principais tarefas a desenvolver: 
◦  instalação do software (DEC+DI) 

◦  pesquisa e análise de trabalhos anteriores (DEC+DI) 

◦  dados de base para criação de modelos (DEC) 

◦  simulação de exemplos e avaliação de desempenho (DI) 

◦  redação de relatório/artigo com metodologias e resultados (DEC+DI) 

Questões? 
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