
△P＜FL2(P1-FFPv) △P≥FL2(P1-FFPv)

21
10

PPLV QK  
)( 1

210
VFL PFPFLQKv


 

CVF PPF /28.096.0 

R

V
F
K

VK '

Flow Coefficient Calculation and Valve Size Selection

Control Valve Flow Coefficient and Size Selection

Control-valve sizing determines flow capacity from the service-fluid

conditions, then selects the appropriate valve type and dimensions,

including nominal size, seat diameter and pressure rating.

1. Flow Coefficient Calculation

1.1 Flow-coefficient notation

Cv: US gallons per minute of water at 60°F (15.6°C) through the

valve at a pressure drop of 1 lbf/in² (approximately 7 kPa).

Kv: cubic metres per hour of water at 5-40°C through the valve

at a pressure drop of 10⁵ Pa (1 bar).

Note: Cv ≈ 1.16 Kv.

1.2 Kv calculation for incompressible fluids (liquids)

1.2.1 General liquids

Flow regime Non-choked flow Choked flow

Criterion

Sizing equation

Note

P₁: inlet absolute pressure (kPa)                     P₂: outlet absolute pressure (kPa)

Q_L: liquid volumetric flow rate (m³/h)            ρ: liquid density (g/cm³)

F_L: liquid pressure recovery factor; depends on valve style.

F_F: liquid critical pressure ratio factor.

P_v: liquid vapor pressure at inlet temperature (absolute kPa).

P_c: thermodynamic critical pressure (absolute kPa).

Note: P_v and P_c data for selected fluids are available on request.

1.2.2 High-viscosity liquids

At high viscosity, correct the coefficient calculated for a general liquid:
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Flow Coefficient Calculation and Valve Size Selection

K'_v: viscosity-corrected flow coefficient.     K_v: coefficient before viscosity correction.

F_R: viscosity correction factor, obtained from the F_R vs Re_v curve.

Calculate the valve Reynolds number Re_v as follows:

One flow path (single-seat, cage-guided or ball valves):

Two parallel flow paths (double-seat, butterfly or eccentric rotary valves):

1.3 Kv calculation for compressible fluids - gases

Criterion

Sizing equation

P₁: inlet absolute pressure (kPa)          P₂: outlet absolute pressure (kPa)

Q_g: gas flow at standard conditions (Nm³/h)    G: gas specific gravity (air = 1)

t: gas temperature (°C)                  Z: compressibility factor at high pressure

For working pressure <=10 MPa, Z = 1; above 10 MPa, consult data for Z > 1.

1.4 Kv calculation for compressible fluids - steam

1.4.1 Saturated steam

Criterion

Sizing equation

P₁: inlet absolute pressure (kPa)                    P₂: outlet absolute pressure (kPa)

G_s: steam mass flow rate (kg/h)                  K: steam correction factor

K values for selected vapours:

1.4.2 Superheated steam

Criterion

Sizing equation

P₁, P₂, G_s and K: as above.     Δt: steam superheat (°C).
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Flow Coefficient Calculation and Valve Size Selection

1.5 Kv calculation for two-phase flow

Use the applicable two-phase-flow equation below:

Fluid Sizing equation Fluid Sizing equation

Liquid +

noncondensable

gas

Liquid + vapor

Liquid + vapor

vapor-majorwhere: where:

P₁, P₂: as defined above.              W_g: gas/vapor mass flow (kg/h).

W_L: liquid mass flow (kg/h).       ρ_e: effective two-phase density (kg/m³).

ρ_m: two-phase density at P₁, T₁ (kg/m³).  ρ_L: liquid density (kg/m³).

F_g: gas pressure recovery factor.        f(x,k): pressure-ratio correction factor.

T₁: inlet absolute temperature (K).      F_F: liquid critical pressure ratio factor.

1.6 IEC recommended F_L and X_T values for control valves

2. Control Valve Selection

2.1 Selection of flow coefficient

After calculating Kv (or Cv), select a larger rated value from the

chosen valve series and determine nominal size or seat diameter.

For ordinary service with S >= 0.3, apply the following margin:

sel.

calc.

Equal-percentage characteristic: m = 1.97.

Linear characteristic: m = 1.63.
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Consult factory

0.90 0.72 0.85 0.65

0.80 0.55 0.80 0.60

0.90 0.75 0.90 0.72

0.80 0.70 0.80 0.65

0.85 0.70 0.55 0.20

0.90 0.75 0.68 0.38

0.85 0.61 0.55 0.15

Valve Trim Flow F_L X_T Valve Trim Flow F_L X_T

Plug To open

Plug To close

Cage To open

Cage To close

Plug Either

V-port Either

Eccentric rotary To open

Single
seat

Double
seat

Cage To open

Cage To close

Plug To open

Plug To close

90° open Either

60° open Either

Ball valve Std. O-port Either

Angle
valve

Butterfly
valve



Flow Coefficient Calculation and Valve Size Selection

Select the rated coefficient so the minimum- and maximum-flow

travel falls within: linear, 10%-80%; equal-percentage, 30%-90%

(or 30%-80%), subject to the project specification.

2.2 Valve-size selection

Once Kv is set, determine the nominal valve size and/or seat bore.

Check travel, fluid velocity limits and mating-pipe diameter.

Excessive velocity can cause impact, vibration and erosion.

2.2.1 Flow velocity

2.2.1.1 Liquid velocity limits (m/s)

For cage-guided and anti-cavitation valves, up to 1.5 times these limits may be allowed.

2.2.1.2 Compressible fluids (gas and steam)

Outlet velocity should remain below sonic velocity; inlet velocity below 100 m/s.

2.2.2 Mating-pipe size

The valve may be up to two nominal sizes smaller than the connected pipe:

for a DN250 (10 in.) pipe, a DN150 (6 in.) valve may be used.

2.3 Noise prediction

A control valve can be a major noise source. Estimate noise and consider

low-noise design above 85 dB, except where remote from personnel or normally closed.
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Nominal size Non-flashing Flashing

≤ DN50

DN65-DN150

≥ DN200


