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Valvulas de Controlo/ Control Valves

O que é Controlo? What is Control?

Influencia da acao de um elemento no sistema de transporte de agua g +
Interference of an element in water systems

O controlo pode exercer-se sobre a pressao ou o caudal
The control can be exerted on the pressure or flowrate

Tipos de Controlo/ Type of Control

* Controlo de Pressdo/ Pressure Control

e Controlo de Nivel/ Level Control

e Controlo de Caudal/ Flow Rate Control

* Protecdo/ Protection

* Reaproveitamento Energético/ Energy Reuse
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Principio de Funcionamento/ Working Principle

S. Piloto/ Pilot S.

S. Piloto/ Pilot S. S. Piloto/ Pilot S.

V. Principal/ Main V. &K

Valvula em Controlo/ Valve in Control

V. Principal/ Main V.

Valvula Fechada/ Valve Closed Valvula Aberta/ Valve Opened Enquanto o piloto controla a v. principal
Piloto fechado, a 4gua que entra no sistema O piloto escoa a agua que entra no vai repercutir esse comportamento,
piloto é totalmente escoada para a tampa,  Sistema piloto e que se encontra na  reposicionando-se de modo a manter a
fechando a v. principal. tampa, a valvula principal abre. variavel a controlar constante.
Pilot does not drain water, all the water that ~ Pilot drains more water than is being When a balance between supply and
enters the pilot system goes to the upper  9dded to the upper chamber, the main drain of water from the upper chamber
chamber. The main valve closes. valve opens. is reached then the main valve is

hydraulically in control.
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Instalagoes Mais Comuns/ System Types

1. Sistemas de Aducdo de Agua
Water Transport Systems

2. Sistemas de Distribuicdo de Agua
Water Distribution Systems
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1. Sistemas de Aducao de Agual Water Transport Systems

* Energia potencial disponivel é constante/ Available potential energy is constant
* E necessario dissipar o excesso de energia com reducdo de press3o/ It is necessary to dissipate excess energy with pressure reduction

* Pode dissipar-se o excesso de energia com reaproveitamento/ Excess energy may be dissipated generating energy
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Limits the flow rate according to the max

corresponding head loss defined for the PRV

® &

©)

1. Controlo hidrdulico da pressao entre a da agua origem e o reservatério
Hydraulic pressure control between the water spring and the water tank

!
2. Controlo hidraulico do nivel no reservatoério wat i

Hydraulic level control in de reservoir Water Efficiency Network




1. Sistemas de Aducgao de Agual Water Transport Systems

Reducdo de Pressdo/ Pressure Reducing

Reduz de uma pressao alta a montante, para uma pressao mais baixa constante a jusante,
independentemente das flutuacdes de pressao e caudal.

Automatic reduces higher upstream pressure to lower downstream pressure and keep it constant,
regardless of fluctuations in inlet pressure or flow.

Controlo de Nivel Fixo/ Fixed Level Control

O piloto abre e fecha gradualmente repondo o nivel no interior do reservatério

The pilot opens and closes slightly to balance in-flow with out-flow and maintains the level

Controlo de Nivel Diferencial/ Differential Level Control
O piloto abre totalmente a valvula principal no nivel baixo, fechando-a totalmente no nivel alto
The pilot opens the main valve fully to fill the tank, closes tightly on high water level
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2. Sistemas de Distribuicdo de Agual Water Distribution Systems

* Energia potencial disponivel é varidvel/ Available potential energy is variable

* E necessario dissipar o excesso de energia com reducdo de pressdo/ It is necessary to dissipate excess energy with pressure reduction

» O reaproveitamento energético esta condicionado as necessidades da rede/ Energy reuse efficiency varies with the system needs
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* VRP1, VRP2, VRP3 valvulas redutoras de pressdo na rede de distribuicdo/ VRP1, VRP2, VRP3 pressure reducing valves wat '

* VCN vélvula de controlo de nivel/ Level control valve Water Efficiency Network



Influencia da Reduc¢ao de Pressao/ Influence of Pressure Reduction

Redugdo de Perdas de Agua/ Water Loss Reduction
O valor da pressdao na rede deve ser mantido e controlado num valor minimo, que é justamente o necessario para satisfazer as

necessidades de consumo.
The pressure level in the network has to be kept and controlled on a minimum level, which is just necessary, to maintain the actual water

demand.

pressure level as low
as possible

ressure

time

Reducgdo de Roturas/ Reducing pipe bursts
A variacdao na amplitude da pressao deve ser a menor possivel, de forma a prevenir desgaste e danos na rede.
Due to the variations in water demand, pressure in the network varies too, with a more or less wide amplitude. Pressure amplitude shall

be kept as small as possible

Pressure
amplitude
ﬁ
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Gestao de Pressaol Pressure Management
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Reduc¢ao de pressao simples
Simple pressure reduction

Modela¢ao por consumo
Flow/ demand based modulation

Modelagao por ponto critico
Remote node modulation
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1. Reducao de pressao simples/ Simple pressure reduction

* Mantém a pressdo constante a jusante da valvula/ Maintains the downstream pressure constant

* Auto pilotada - regulacdo hidraulica da pressao/ Hydraulically self piloted

* Valor da pressdo ajustado manualmente no piloto/ Pressure value is adjusted directly on the pilot

F

Aplicagdo/ Where to use
Zonas onde a variacdo do consumo/ pressdo ao longo do tempo ndo é significativa. wat '

Areas where demand/ pressure variation over time is not significant. Water Efficiency Network




2. Modelacao por consumol/ Flow/demand based modulation

* Gestdo de pressdo de acordo com o ciclo de consumo/ Pressure managed according to demand values

* V. controlada por autdmato gerindo pressdo vs. caudal/ V. controlled by a PLC managing pressure vs flow

* Controlo eletrdnico, é necessario: controlador na VRP, medida de caudal e pressdo, autémato/ Electronic control, the needs are: PRV
controller, flow and pressure measurement, PLC
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PRESSURE MANAGEMENT
: :: — ) Without Pressure Reducing Valve )

[ 1]
amm With Pressure Reducing Valve F‘

| Time Based Modulation

Controlador da VRP \

% Flow or Demand Based Modulation

Remote Node Based Modulation

pressure

(barabs) demand

water loss
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Aplicagdo/ Where to use

Em dreas com condi¢Oes de pressao e consumaos variaveis
In places where pressure and flow conditions are variable Water Efficiency Network




3. Modelacao por ponto critico/ Remote node modulation

* O valor da pressdao medido no ponto critico é enviado para o autémato que ird controlar a VRP/ Pressure sensor is installed at the critical
point, sends a signal to the PLC that controls the PRV

* Mantem-se o valor da pressdo na rede num valor minimo otimizado/ The pressure value is optimized at the lowest level

* Controlo eletrénico é necessario: controlador na VRP, medida de pressdo, autdmato e comunicagdes/ Electronic control, the needs are:
PRV controller, flow and pressure measurement, PLC, communications
S
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!'- PRESSURE MANAGEMENT
: = d Without Pressure Reducing Valve

With Pressure Reducing Valve
Time Based Modulation H
+ Flow or Demand Based Modulation
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% Remote Node Based Modulation
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Aplicagdo/ Where to use

~ . e st
Em zonas onde o controlo da pressao no ponto critico garante a satisfacao da rede.

In areas where pressure control at the critical point ensures the network needs. Water Efficiency Network




Controlo Remoto/ Remote Control

e PLC control

* Possible local and remote Set-point
* Fail safe operation electronic-hydraulic

* Controlo por autdmato

e Afinacao local ou remota
* Redundancia eletrénica-hidraulica
* |Integracao em sistemas SCADA * Integration in SCADA systems

e Controlo analdgico ou digital * Analogical or digital control
* Funcionamento a prova de falhas * Fail safe operation

* Manutencgao preditiva * Predictive Maintenance
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Tecnilab Portugal, SA

Obrigada pela vossa atencao.

Thank you for your attention.

mpinhao@tecnilab.pt

wat=1

Water Efficiency Network



http://www.tecnilab.pt/

