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Flow-Velocity Calculation and Selection

Flow-Velocity Calculation and Selection

1. Calculating Flow Velocity

Velocity is a key check in control-valve sizing. It depends on the

fluid, valve pressure drop, outlet piping and other conditions.

Correct selection helps limit noise and valve vibration and maintain

performance. The following values are empirical guidance.

1) Liquids V: velocity (m/s)

Q: volumetric flow rate (m³/h)

D: pipe inside diameter (in.)

M: velocity (Mach number)

W: mass flow rate (kg/h)

P₂: outlet absolute pressure (kPa abs)

T₁: inlet fluid temperature (°C)

T_s: saturation temperature (°C)

K: 1 + 0.0013 x steam superheat

Steam superheat = T₁ - T_s

2) Steam

3) General gases

2. Selecting Flow Velocity

1) Liquids

Liquid velocity depends on body material and service conditions.

Use the following only as pipe-size selection guidance:

These examples assume a globe-style valve. Corrosion-resistant,

slurry, anti-cavitation, butterfly and diaphragm valves need separate review.

2) Steam and general gases

Selection depends on service conditions; these are reference values.

Target below Mach 0.3; in practice, Mach 0.8 is the upper limit.

Above Mach 0.3, noise is likely and a noise calculation is required.
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Cast steel body: confirm the permissible velocity for the specified service.

Cr-Mo or stainless-steel body: confirm the permissible service velocity.

Velocity limits depend on fluid condition, solids, erosion, corrosion and noise.


