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5–3

Figure 5-4. Special valve design to eliminate 
cavitation

W2673/IL

Figure 5-5. Typical in-line silencer

W1304/IL

Figure 5-5, are often the most realistic and
economical approach to noise control. Use of
absorption-type inline silencers can provide almost
any degree of attenuation desired. However,
economic considerations generally limit the
insertion loss to approximately 25 dBA.

Noise that cannot be eliminated within the
boundaries of the flow stream must be eliminated
by external treatment. This approach to the
abatement of control valve noise suggests the use
of heavy walled piping, acoustical insulation of the
exposed solid boundaries of the fluid stream, use
of insulated boxes, buildings, etc., to isolate the
noise source.

Path treatment such as heavy wall pipe or external
acoustical insulation can be an economical and
effective technique for localized noise abatement.
However, noise is propagated for long distances
via the fluid stream and the effectiveness of the
heavy wall pipe or external insulation ends where
the treatment ends.

Aerodynamic Noise Prediction
Industry leaders use the International
Electrotechnical Commission standard IEC
534-8-3: Industrial-process control valves—Part 8:
Noise Considerations—Section 3: Control valve
aerodynamic noise prediction method. This
method consists of a mix of thermodynamic and
aerodynamic theory and some empirical
information. The design of the method allows a
noise prediction for a valve based only on the
measurable geometry of the valve and the service
conditions applied to the valve. There is no need
for specific empirical data for each valve design
and size. Because of this pure analytical approach
to valve noise prediction the IEC method allows an
objective evaluation of alternatives.

The method defines five basic steps to a noise
prediction:

1. Calculate the total stream power in the process
at the vena contracta. 
The noise of interest is generated by the valve in
and downstream of the vena contracta. If the total
power dissipated by throttling at the vena
contracta can be calculated, then the fraction that
is noise power can be determined. Since power is
the time rate of energy, a form of the familiar
equation for calculating kinetic energy can be
used. The kinetic energy equation is 1/2 mv2

where m is mass and v is velocity. If the mass flow
rate is substituted for the mass term, then the
equation calculates the power. The velocity is the
vena contracta velocity and is calculated with the
energy equation of the First Law of
Thermodynamics.

2. Determine the fraction of total power that is
acoustic power. 
The method considers the process conditions
applied across the valve to determine the
particular noise generating mechanism in the
valve. There are five defined regimes dependent
on the relationship of the vena contracta pressure
and the downstream pressure. For each of these
regimes an acoustic efficiency is defined and
calculated. This acoustic efficiency establishes the
fraction of the total stream power, as calculated in
Step 1, which is noise power. In designing a quiet
valve, lower acoustic efficiency is one of the goals.

3. Convert acoustic power to sound pressure. 
The final goal of the IEC prediction method is
determination of the sound pressure level at a
reference point outside the valve where human
hearing is a concern. Step 2 delivers acoustic
power, which is not directly measurable. Acoustic
or sound pressure is measurable and therefore
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