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Valvula de controle

Control Valve Sizing. The successful operation of process plant and systems involves the highest level of measurement and control performance. Control valves therefore perform a key function in this process. The performance of control valves can have a dramatic effect on plant operating efficiency, overall profitability and asset life cycle costs. A
correctly sized control valve can provide significant quantifiable savings as well as increase process availability, reduce process variability and reduce maintenance costs. Correctly sized control valves also last longer in comparison to unmatched or incorrectly sized valves. Careful consideration should therefore be given to the correct sizing of system
control valves. The Importance of Sizing Control valve sizing procedures are based on accepted mathematical methods such as those detailed in ISA-75.01.01-2007 - Flow Equations for Sizing Control Valves. These methods can be used to develop accurate valve sizes however, during the course of plant design, control valves are often sized based on a
future maximum design process load plus a safety factor. This can result in the specification, procurement and maintenance of a larger valve than necessary thus producing imprecise control, poor production performance in addition to the operational issues discussed above. When sizing a control valve, the most common approach is to calculate the
flow coefficient, Cv which is a measure of the capacity of the valve body and trim. A valve Cv can be described as the number of gallons per minute (GPM) at 600F (15.50C) that will pass through a valve with an associated pressure drop of 1 psi. In simple terms, a fully open control valve with a Cv of 14 usgpm/psi passes 14 usgpm of fluid with 1 psi
pressure drop. The flow coefficient is discussed in further detail below. Flow Coefficient (Cv) The flow coefficient or valve coefficient denoted by “Cv”, is used to determine the valve size that will best allow the valve to pass the required flow rate while providing stable control of the process fluid. Most valve manufacturers publish Cv data in product
catalogues for various valve styles. Table 1 provides an example of an equal percentage valve curve characteristic as published by Crane Engineering. Table 1: Equal Percentage Characteristic Curve Co-ordinates The performance curve for the tabulated co-ordinates is shown in Figure 1. Figure 1: Equal Percentage Characteristic Curve Crane
Engineering noted a value of 50% capacity at 82.3% travel which is denoted by the dashed line in the capacity curve. The tabulated coordinates for this performance curve have been defined in the FluidFlow control valve database. The control valve performance curve is automatically generated by the software and can be viewed in Figure 2. Figure
2: Control Valve Performance Curve (FluidFlow) In an attempt to make a comparison with the Crane Engineering data, a test-case piping system was created in FluidFlow piping system software (Figure 3). Figure 3: Crane Equal Percentage Control Valve Modeled in FluidFlow Software. The control valve has been modeled in the above liquid flow
system whereby the duty point is near the Crane Engineering case, 50% capacity at 82.3% travel. As shown in Figure 3, the calculated FluidFlow result matches exactly with the Crane Engineering example. If the Cv for a control valve is not calculated correctly or accurately, the resultant selected valve will experience diminished performance. If the
Cv is too small for the process, the valve itself or the trim inside the valve will be undersized resulting in the system being “starved” of the process fluid. Undersized valves exhibit a higher pressure drop across the valve to maintain adequate flow and exhibit limited flow capacity. Furthermore, since the restriction in the valve can cause a build-up of
upstream pressure, higher back pressures created before the valve can lead to damage in upstream pumps or other upstream equipment. Although relatively uncommon, an undersized control valve generally cannot deliver sufficient flow rates under maximum load conditions. If the Cv calculated is too high for the system requirements, the result is a
larger oversized control valve is usually selected. In addition to the more obvious issues with an oversized valve such as a larger cost, weight and size, when in throttling service, significant control instability can occur. Usually the closure element, such as the valve plug or disk, is positioned just off the valve seat which leads to higher pressure drops
across the valve and higher fluid velocities which can cause cavitation, flashing or erosion of the valve trim elements. Cavitation can occur in liquid systems when high velocity reduces the static pressure inside the valve to below the pressure level at which the liquid stats to boil and produce vapor bubbles. These vapor bubbles collapse whenever the
downstream pressure is higher than the vapor pressure causing high pressure waves. These implosions result in very high noise levels and can cause considerable damage to the valve body or trim parts under prolonged service. Oversized control valves are quite common and are highly sensitive to operating conditions with even the smallest of
adjustments in valve position causing significant changes in fluid flow rate. It is therefore extremely difficult to achieve the exact flow rate required under these conditions. Oversizing of control valves can also have a domino effect. Safety relief valves must be sized to match the capacity of the control valve. Within bypass configurations, isolation
valves, bypass valves and drain valves must all be larger which can impact on the size of the piping and associated structural supports. The most common and basic form of the equation for liquid applications is; Q*sqrt(SG/(P1-P2)) Where; Cv is the Flow Coefficient which describes how much fluid will flow (GPM) through the valve for a given pressure
drop of 1 psi. Q is the Flow Rate (GPM). P1 is the Upstream Pressure (psi). P2 is the Downstream Pressure (psi). SG is the liquid specific gravity. The ISA-75.01.01-2007 standard includes equations for predicting the flow coefficient of compressible and incompressible fluids through control valves. The standard uses the following flow sizing equation
for Newtonian liquid flow; C = Q/N1 *v (p1/p0) / (AP) Where; C is the Flow Coefficient which describes how much fluid will flow through the valve for a given pressure drop. Q is the Flow Rate (m3/h, GPM, SCFH). AP is the differential pressure between upstream and downstream pressure taps (kPa, bar, psi). p1/p0 is the relative density. N1 is the
numerical units constant (Refer to Table 1 in ISA-75.01.01-2007 standard). These equations are widely accepted for sizing valves in liquid flow systems. Note, the equations detailed in the ISA-75.01.01-2007 standard enable the control valve size to be determined in absence of any connected piping and fittings. An even better solution is to apply these
equations whilst also including the interactions of the pipework and fittings in a full connected piping system. This will provide a much more accurate solution and provide a baseline for correct valve selection. Control Valve Sizing - Rules of Thumb When sizing control valves, a general rule of thumb noted in many engineering publications is to size
the valve such that it operates between 20 to 80% open at maximum required flow rate. It is also recommended to have the minimum opening no less than 20% to provide a safety margin at the minimum flow rate required. This approach ensures that as much of the valves control range as possible is used while maintaining a reasonable (but not
excessive) safety margin. As a guide, correctly sized globe valves are typically one size smaller than the line size and properly sized butterfly, full-ball and segment-ball valves are typically two sizes smaller than the line size. Note, this statement should be used as an indicative guide only and not as design criteria or a design rule. Furthermore, this
guide only serves as a useful rule of thumb if the connected lines have been sized accurately and correctly. Control Valve Sizing Example The ISA-75.01.01-2007 standard provides an example liquid case which is summarised as follows; Fluid: Water. Inlet Temperature: 363K. Fluid Density: 965.4 kg/m3. Inlet Absolute Pressure: 680 kPa. Outlet
Absolute Pressure: 220 kPa. Flow Rate (Q): 360 m3/h. Pipe Size: 150mm. Solution: C = Q/N1 * v (p1/p0) / (AP) C = 165 m3/h/bar for Kv Modeling this scenario yields the following results. Figure 4: ISA Liquid Control Valve Sizing Example. The control valve in this example has been automatically sized using FluidFlow software based on the design
conditions presented. The modeled case provides a C or Kv of 165 m3/h/bar which matches the ISA-75.01.01-2007 example. Energy Saving Opportunities Control valve inefficiencies in plant processes offer opportunities for energy savings and reduced maintenance costs. Valves which consume a large fraction of the total pressure drop for the system
or are excessively throttled can present considerable opportunities for energy savings. Pressure drops in liquid systems increase the energy requirements of these systems. Pressure drops are caused by resistance or friction in piping and in pipe bends, joints etc as well as throttled control valves. The power required to overcome the pressure drop is
proportional to both the fluid flow rate and magnitude of the pressure drop. If the valve is oversized, the valve will be throttled excessively and also, if the valve is undersized, the pressure drop will be unnecessarily excessive which of course, can increase pump energy requirements significantly. Control valves should therefore be carefully sized and
selected. There is also scope for energy savings in existing systems featuring control valves. When reviewing design control valve sizes, it is important to understand the causes of any valve sizing errors. Emerson research previously identified several major contributing factors to valve sizing errors. These include selecting line-size valves, out of date
process data resulting from changes in process conditions or operating conditions which differ to the original system design. To correct systems with incorrect valve sizes, its essential to obtain accurate process data at all expected operating conditions. The control valve can then be sized correctly. Conclusion The process of “control valve sizing” is a
procedure where the dynamics of the system are matched to the performance characteristics of the valve. This produces a control valve of an appropriate size and type that will best meet the needs of managing flow within the process system. Every attempt should be made to carefully and accurately size and select a control valve for the required
application. The topic of control valve selection will be discussed in a separate blog. This discussion attempts to outline only the basics of control valve sizing. Further detailed reading is recommended when completing control valve sizing for liquid or even gas flow systems along with consideration of other design factors which should be considered
as part of the sizing process such as Liquid Pressure Recovery Factor (FL), etc. Note, FluidFlow solves the various forms of the equations described in ISA-75.01.01-2007, taking into account Liquid Pressure Recovery Factor (FL) etc. References: An Insider’s Guide to Valve Sizing & Selection by Jon F. Monsen. ISA-75.01.01-2007 Flow Equations for
Sizing Control Valves. Valve Handbook, Philip L. Skousen. The Definitive Guide to Control Valves, Crane Engineering. www.chemicalprocessing.com A vélvula de controle é um dispositivo projetado para regular o fluxo de fluidos em um sistema. Ela atua por meio de um mecanismo que abre, fecha ou modula a passagem do fluido conforme a
necessidade do processo. Sua principal funcdo é manter o controle operacional, ajustando a vazao e a pressao de acordo com os requisitos especificos de cada aplicacdo industrial. Essas valvulas sdo utilizadas em setores como industrias quimicas, petroquimicas, sucroenergéticas, papel e celulose, entre outras. Dependendo do tipo de fluido e das
condicdes operacionais, as valvulas de controle podem ser acionadas de forma pneumatica, elétrica e hidraulica. Como funciona uma valvula de controle? Entenda o processo O funcionamento de uma valvula de controle pode ser dividido em etapas, como explicamos abaixo: Recebimento do sinal de controle: sensores e transmissores enviam
informacodes sobre varidveis como vazao e pressao. Processamento do sinal: um controlador interpreta os dados e envia comandos para a valvula. Atuacao do mecanismo de controle: o atuador da véalvula, que pode ser pneumatico, elétrico ou hidraulico, movimenta o elemento de fechamento. Regulacdo do fluxo: o elemento de fechamento modula a
passagem do fluido conforme a necessidade do sistema. Monitoramento e ajuste: o controlador continua avaliando as condicées do processo e ajusta a valvula conforme necessario. Principais tipos de valvulas de controle e suas aplicagoes As valvulas de controle variam conforme sua aplicagdo e caracteristicas construtivas, mas as principais tipos
encontradas no mercado sao: Valvula de controle de temperatura: regula a temperatura do fluido aquecedor, comum em processos industriais que utilizam vapor, dgua quente ou 6leo. Valvula de controle de vazao: mantém o fluxo constante em processos que exigem precisdo, como sistemas de alimentacao de caldeiras. Valvula de controle de pressao:
garante que a pressdo em um sistema permaneca dentro dos pardmetros desejados. Além disso, também podem ser divididos em modelos, como: Valvula globo: muito utilizada em processos que envolvem vapor e geracao de energia. Valvula esfera: comum em industrias de éleo e gas, oferece fechamento rapido e eficiente. Valvula borboleta: aplicada
em usinas sucroenergéticas e saneamento basico, proporcionando controle eficaz de grandes volumes de fluido. Valvula diafragma: utilizada em industrias quimicas e farmacéuticas, garantindo alta estanqueidade. Como escolher a valvula de controle ideal para seu processo? A escolha da valvula de controle ideal deve levar em consideracgao diversos
fatores operacionais para garantir um desempenho eficiente e seguro. Pressao e temperatura de operacdo Um dos aspectos mais importantes, pois a valvula precisa ser capaz de suportar as condigoes extremas do processo sem comprometer a segurancga e a durabilidade do equipamento. Tipo de fluido O tipo de fluido é essencial de se avaliar, ja que
substancias corrosivas ou com alta viscosidade exigem materiais especificos para garantir resisténcia e evitar desgastes prematuros. Tipo de controle necessario Outro critério fundamental, uma vez que processos com alta variacao de carga podem demandar valvulas de resposta rapida e sensivel. Além de fabricar valvulas de controle, a Shimizu
disponibiliza assessoria técnica especializada para auxiliar na selegao da valvula mais adequada, proporcionando maior eficiéncia, seguranca e confiabilidade para a sua operacdo industrial. Manutencao e cuidados para aumentar a vida util da valvula de controle Agora que voceé ja sabe como funcionam e os critérios para adquirir sua valvula de
controle, vamos imaginar que sua operacao ja conta com uma, entdo e agora? Bom, alguns cuidados e manutengdes sdo necessarios para fazer seu investimento valer ainda mais a pena. Para garantir o funcionamento adequado das valvulas de controle, é essencial seguir boas praticas como: Inspecéo regular: se trata de um componente sensivel e
muito importante, entdo nao deixe de monitorar o desempenho e verificar sinais de desgaste. Lubrificagdo adequada: além de evitar travamentos, reduz o atrito entre componentes. Ou seja, funciona melhor e sem imprevistos. Substituicdo de componentes desgastados: ideal para prevenir falhas e prolongar a vida util do equipamento. Servigo
especializado: por fim, contar com a assisténcia técnica e servico de manutencao especializado da Shimizu é a certeza de uma manutencao eficiente e segura. Perguntas frequentes sobrevalvulas de controle 1 - Qual a diferenca entre valvulas de controle pneumadticas, elétricas e hidraulicas? As pneumaticas usam ar comprimido para acionar o
mecanismo de controle. As elétricas utilizam motores elétricos para ajuste do fluxo. As hidraulicas sdo acionadas por fluidos sob pressao, garantindo forca maior de operacdo. 2 - Existem normas de seguranca para instalacdao? Sim. Algumas normas relevantes incluem: API 598 (testes de vedacao em valvulas), ANSI/ISA-75.05.01 (para
dimensionamento de valvulas de controle), e NR-13 (Normas de segurancga para operacao de equipamentos sob pressao). 3 - Como saber se minha valvula de controle precisa de manutencao? Ruidos anormais, vazamentos e variagdo irregular no fluxo indicam necessidade de inspecdo. 4 - A Shimizu oferece valvulas personalizadas? Sim, a Shimizu
desenvolve solucoes sob medida para atender demandas especificas de diferentes setores industriais. Share — copy and redistribute the material in any medium or format for any purpose, even commercially. Adapt — remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long
as you follow the license terms. Attribution — You must give appropriate credit , provide a link to the license, and indicate if changes were made . You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use. ShareAlike — If you remix, transform, or build upon the material, you must distribute your
contributions under the same license as the original. No additional restrictions — You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits. You do not have to comply with the license for elements of the material in the public domain or where your use is permitted by an applicable
exception or limitation . No warranties are given. The license may not give you all of the permissions necessary for your intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the material. In slurry transport, getting a fast and reasonable estimate of pressure loss can be the difference between a good
preliminary design and a costly surprise. Read More » Collaboration plays a vital role in solving fluid engineering challenges like pressure drops and inefficiencies. With the right tools, engineers can work together to improve system performance and reliability. Read More » Hydraulic systems are fundamental to numerous industrial applications,
ranging from power generation, oil and gas systems to precision control in aerospace engineering. Optimizing these systems requires a thorough understanding of equipment performance metrics... Read More » Explore the comparison between compressible flow equations and FluidFlow software, unveiling insights into pressure predictions and
conservative estimations in gas flow analysis Read More » Compare the FluidFlow gas calculation result to the following commonly used steady-state compressible flow equations in long pipelines Read More » FluidFlow engineers explain the dynamics of Closed Loop Systems including Fresh Water Cooling System, Constant Speed Pump Performance
Curves and VFD Control Read More » Geothermal power plants utilise hot water and steam from deep underground dry steam or hot water wells which is used to generate electricity. Read More » Explore the complexities of slurry handling in mining operations. Discover how advanced software solutions and detailed slurry characterization can
enhance efficiency and reliability. Read More » Slurry Pumps. This blog outlines just some of the conditions for consideration when evaluating pumps for slurry piping systems. Read more by clicking here. Read More » The importance of accurate slurry rheology and slurry viscosity data in accurate, efficient and economic slurry piping system design.
Read More » Learn about the fundamental pump curve principles. Discover the key factors needed in selecting pumps, evaluating performance, or troubleshooting pump systems. Read More » Discover advanced Control Valve Sizing and Cv Value Calculation techniques to enhance efficiency in industrial applications with our complete guide. Read
More »



