
Soluções para Ciclo Urbano da Água 

Pedro Pina – Water Solutions Architect EMEA 
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Acerca da Bentley 

A  missão da Bentley é fornecer soluções inovadoras 
de software às empresas e profissionais que planeiam, 
dimensionam, constroem e operam a infraestrutura em 
todo o Mundo, garantindo a sustentabilidade 
economica e ambiental para a melhoria da qualidade 
de vida 
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Um Empresa Verdadeiramente Global 
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•  Are We adressing it 

Preocupações – Top 10 
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Uma estratégia de longo prazo com 
benefícios imediatos 
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Melhores práticas da IWA 
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Modelos !! 

Análise, Planeamento, Previsão e 
Performance 
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Controlo Activo de Perdas 

DARWIN CALIBRATOR 

•  Solução invovadora para deteção de fugas 

•  Indica os pontos critícos de fuga (localização e 
quantidade) 
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Prémio IWA  em 2008 

Pictures courtesy of Dr. Zheng Wu 
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Case I Leak repaired, 10 l/s saving  

Posi-Tect & field 
survey 

Forest Farm 

Leakage spots 
identified with Darwin 
Calibrator 
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Utilização de SCADA e informação 
em Tempo Real 
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Otimização de Bombagem 
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Pump  
Station 

Tank Supply 



12    |   WWW.BENTLEY.COM    |    ©  2013 Bentley Systems, Incorporated 
 

Workflow 
System	  Inventory

Pipe	  Break
History

Model

Break
Analysis

Fire	  Flow
Analysis

Criticality
Analysis

Other	  Property
Of	  Interest

Analysis

Normalized
Break	  Score

Normalized
Fire	  	  Score

Normalized
Criticality	  Score

Normalized
Score

Weighting

Overall
Score

Pipe	  Score



13    |   WWW.BENTLEY.COM    |    ©  2013 Bentley Systems, Incorporated 
 

Resultados 
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Otimização da Reabilitação 
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Um Novo Paradigma …  
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Accelerated Modeling 
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Host CPU Neural Computing on GPU 

Data-Driven Model 
•  Big data, big opportunity 
•  Data ≠ information 
•  Capture data relationships 
•  Fast ANN model training/
calibration 
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•  Opening hydrant changes head loss and flow velocity of 
pipes, which is useful 
– Greater the change, more helpful for the model calibration 
– Changing velocity helps remove bad accumulations in the pipe 

•  Very common operation in practice 

Flushing Problem 
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•  We don’t want to open all hydrants <- Limited number of hydrants should be 
opened 

•  Which one to open? -> Affect as much as possible pipes [Efficiency]  

•  How many to open? -> Require as few as possible [Cost]  

•  How much hydrant flow should be used? -> Smaller the better 

Hydrant Selection - Find Best Hydrants To Open 
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•  Use Hydrant Selection Tool 
to find optimal combination 
of hydrants 
– A water system with 429 pipes 
– Currently 8 hydrants are 

selected for flow testing, 
selected by experience  

– Head loss change threshold: 
0.1 m H2O (0.14psi) 

– Hydrant Flow Range: 32 – 126, 
Interval: 4 

Case study 
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Sum of Pipe Lengths Comparison 
Current 8 Hydrants Optimum 8 Hydrants 
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•  Optimal solution outperforms existing 8 hydrant setting 
with even 2 hydrants 

Sum of Pipe Lengths / Total Pipe Lengths 
Comparison 
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Posicionamento de Sensores 
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Posicionamento de Sensores 
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BIM 

“É um conjunto de de processos, 
suportados pela tecnologia, que criam valor 

através da criação, gestão e partilha da 
informação de um activo durante o seu 

ciclo de vida” 
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Planeamento de Processo de Compra (UK), January, 
2013 
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Informação “Desintegrada” 

Estou a 
trabalhar na 

Vers. 29.0 

Mas a versão 
mais actual é a 

Vers. 31.5 
@$&*!# ??? 
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O Desafio... 

Elemento 
“Dimensionado” 

Elemento “Construido” 

Informação  
de Dimensionamento 

Configuração  
operacional 

Formação  
em O&M 

& 
Compras 

Informação de  
Activos e Processos 

Conformidade 

Elemento em “Manutenção” 

Configuração Física 
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Realidade Aumentada 1 
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Realidade Aumentada 2 
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Obrigado! 


