AIR PRESSURE RELIEF VALVE—R KEY
COMPRESSOR SAFETY FEATURE

By Peter Sawochka-Dalton and Greg Nolan

You may not worry often, if at all, about whether or not

your air compressor is running safely. And you really don'’t
have to, because compressor manufacturers do. From the
pressure rating on the air storage tank to emergency stop
buttons, air compressors are designed with safety in mind.

But that doesn’t mean you should never think about your
compressor’s safety features. In most cases, they need
to be inspected regularly to make sure they’re working
properly. One key safety feature that should be inspected
regularly is the air pressure relief valve (PRV), sometimes
called a safety relief valve.

What does an air pressure relief valve do and
why does it matter?

To take the second part of the question first; most of
the time, it doesn't.
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The pressure relief valve is a safety valve that protects the
compressor component that it’s attached to from being
exposed to a pressure above its rated maximum operating
pressure. This rating, called the maximum working
pressure (MWP), is the pressure that the vessel has been
certified to continuously operate at safely.

S0 when a compressor is running at or below its
maximum working pressure—in other words, when it’s
running “normally”—the relief valve doesn’t do anything.

However, when the air pressure inside a compressor
exceeds its MWP, the pressure relief valve will activate to
“blow off” the excessive pressure within the compressor.
Without a relief valve, the storage tank could rupture from
the excessive pressure, damaging the compressor itself,
possibly other property near it, and even causing injuries
(or worse) to anyone standing nearby.



How does an air pressure relief valve work?
Before we can talk about how the air pressure relief
valve works, we first need to look at how air pressure
inside a compressor is managed when everything is
running normally.

Under normal circumstances, the air pressure in a
compressor is controlled by a pressure switch in an
electro/mechanical control system or, in the case of an
electronic controller, a pressure transducer and controller
settings. When the cut-out set pressure for the pressure
switch is reached, the compressor will stop compressing
air (unload) until the cut-in set pressure is reached, at
which time it will start compressing air again (load). If the
pressure switch fails, the compressor would not be able
to start compressing air again, or potentially worse, not be
able to stop. Most compressors also have a high-pressure
safety switch that should stop the compressor if the
pressure exceeds the unload set point.

A pressure relief valve is a straightforward safety backup
to the pressure switch and high-pressure switch, or the
controller set points, should any of these components fail
with the compressor running. The safety relief valve is
set above the high-pressure safety switch and generally
at or below the vessel’s maximum operating pressure.
Inside the valve is a spring, and the pressure created

by the spring’s tension keeps the valve closed under
normal operating conditions. However, as the air pressure
increases in pressure vessels (like the storage tank), it
eventually exceeds the rated pressure of the relief valve,
causing the relief valve to open and the excess pressure to
be “blown off” to the atmosphere.

What can happen if a pressure relief valve fails?
What happens when the pressure relief valve fails
depends on whether it fails with the valve open or
the valve closed.

Failing with the valve open

If the pressure relief valve fails open, air will continually
vent to the atmosphere, preventing the air stream from
becoming fully pressurized. The compressor should

be shut down and the relief valve replaced before the
compressor is restarted. The open relief valve will likely
cause a loss of production and possible danger to
personnel as a result of the flow of high-pressure air with
flying debris and an unsafe sound level.
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Failing with the valve closed

A pressure relief valve failing closed presents a potentially
more dangerous situation. As noted earlier, the relief valve
exists to allow excessive pressure to be “blown off” so
that the air pressure inside the compressor’s pressure
vessels don't exceed their rated specifications. If the valve
fails closed, this pressure venting can’t happen. Unless
compressed air demand matches the compressed air
supply, the pressure inside the compressor will continue
to build. Eventually, the pressure increase would cause the
storage tank to rupture, damaging the compressor and
possibly causing additional damage and injury to property
and people nearby.

Why is my compressor relief valve opening?

The pressure relief valve opening can be either a sign that
excessive pressure is building up inside the compressor or
a sign of the valve failing.

Excessive compressor pressure

If the relief valve is opening because the air pressure in
the compressor has exceeded the valve’s pressure set
point, that means the valve is working and doing what it
was designed to do. But because this indicates the MWP
of the compressor has been exceeded, the condition
that’s causing excessive pressure should be diagnosed
and corrected.

Relief valve failing

If the relief valve opening wasn’t caused by excessive
pressure inside the compressor, then the valve is most
likely “failing open”. Most likely, this is because the valve
has become “soft” over time, i.e. the valve spring is
providing less counterpressure, so it’s opening at a lower
pressure than it should.

What should I do if my pressure relief valve

is opening?

Whether the valve opened because of excessive pressure
in the compressor or because the valve is failing, you
should have your local air compressor distributor inspect
your compressor before running it again for two reasons:

= First, your distributor can determine whether the
valve opened due to a failing relief valve or excessive
compressors pressure and perform any needed
maintenance or service to get your compressor running
efficiently and safely again.
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= Second, regardless of why the pressure relief valve
opened, replacing it may be recommended to ensure
safe compressor operation, depending on the valve
manufacturer. (Replacement is recommended for
Sullair compressors.)

Important: Running the compressor after the relief
valve has opened, regardless of the reason why it
opened, can put both your property at risk of damage
and people at risk of injury (or worse). While this may
be obvious if the compressor is building up excess
pressure, it also applies if the valve failed open. As
noted above, even a valve that fails open poses some
risk, and next time it could fail closed.

Should I check my compressor’s pressure relief valve
to make sure it's working?

Given how critical a working air pressure relief valve is to
the safe and efficient operation of your air compressor,
you may wonder whether you need to do any regular
inspecting or testing of the valve to make sure it is
working. Because this can vary by manufacturer, you
should consult your owner’s manual or contact your

local air compressor distributor for frequency and type

of inspection needed. For most Sullair compressors,
inspection for damage or leakage is recommended, but
testing is not recommended, as doing So may compromise
the valve’s performance.

However, one thing you should do is schedule regular
maintenance with your local air compressor distributor.

As part of regular maintenance, a service technician

can inspect the PRV and let you know it’s at an age or

in a condition at which the manufacturer recommends
replacement. Also, problems with the compressor’s
performance, e.g. not reaching normal operating pressure,
may help the service technician identify a failing relief
valve after ruling out other possible causes.
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What should I do if my pressure vessel doesn’t have
arelief valve?

When a pressure vessel like a receiver, sump tank or
other storage vessel is purchased separately from the
compressor, it may not be supplied with a pressure relief
valve. To ensure its safe operation, you should add a PRV.

Selecting a pressure relief valve for a pressure vessel
When selecting a PRV to add to the pressure vessel, you
must choose a valve with a pressure set point set at or
below the maximum working pressure of the vessel. You
will find the MWP (and other useful information) on a

tag welded to the pressure vessel. Also, flow capacity of
the PRV must meet or exceed the total compressed air
supplied to the vessel.

= For example, if you have two compressors with
capacities of 500 and 750 cfm, and a pressure vessel
with a maximum working pressure of 200 psi, the
minimum settings for a pressure relief valve would be
1250 cfm and a set point 200 psi (or less).

Finally, when attaching the valve to the vessel, the porting
must not be reduced to a size less than the size of the
inlet port of the pressure relief valve.

Because the pressure relief valve is critical to the safe
operation of your compressed air system, if you're not
sure how to select the correct PRV and properly add
safely add it to the pressure vessel, contact your local air
compressor distributor. They have the experience

and expertise to ensure that the PRV is sized and
installed correctly.
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