Cavitation in Butterfly Valves

Cavitation can occur in a butterfly valve when it is used for throttling or modulating service. Cavitation is
the sudden vaporization and condensation of a liquid downstream of the disc due to high pressure drops.
When the localized low pressure area falls below the vapor pressure of the fluid, the liquid vaporizes and
forms a vapor pocket as shown below. As the vapor flows downstream and the pipeline pressure recovers,
the vapor violently condenses causing a popping or rumbling sound similar to tumbling rocks in the pipe.
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Butterfly Valve Cavitation

When a valve is exposed to cavitation conditions continuously, such as during modulation, significant
damage can occur to the metal surfaces of the valve or downstream piping in a short period of time. Hence,
modulating and throttling applications warrant an evaluation of cavitation conditions.

A cavitation index can be calculated to predict whether cavitation will occur as follows:

6 = (Py-Py)/(Py-Pg)
where:
c = cavitation index, dimensionless
Pq = downstream pressure, psig
Py = vapor pressure adjusted for temperature and atmospheric pressure, psig
= -14.2 psig for water at 60°F, sea level
Py = upstream pressure, psig

When the cavitation index falls below 2.5, constant cavitation may occur. The lower the cavitation index, the
greater the likelihood of cavitation damage.
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