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PRESSURE GAUGE SELECTION

Pressure gauges have been a reliable source of accurate pressure measurement for more than 100 years.  The operation and design of pressure gauges dates back to the mid 1800s when Eugene Bourdon invented the Bourdon tube.

Many factors affect proper gauge selection, and if readers follow this seven step process, the task can become simpler and more exact.    

STEP 1:  PROCESS MEDIA
Consideration for the actual process media that the gauge will be exposed to is vital.  Because the pressure-sensing element most commonly used in a typical pressure gauge is a thin-wall Bourdon tube, materials must be selected to prevent corrosion.  Bourdon tubes are most often manufactured from phosphor bronze, 316 stainless steel, Monel or Inconel.  At times an application cannot be satisfied by available Bourdon tubes materials.  In these cases a diaphragm seal can be used in conjunction with a pressure gauge to prevent the process media from contacting the Bourdon tube.

STEP 2:  PROCESS PRESSURE

It is important to know if the process pressure is static or dynamic.  If a pressure gauge sees a constant pressure continuously, then typically, that pressure gauge will last for years without degradation of performance.  However, most pressure gauge applications are dynamic in nature, and will cause gauge failure unless appropriate measures are taken.

The system operating pressure generally determines the selection of the proper pressure gauge range.  The pressure gauge range should be twice the normal operating pressure.  If fluctuating pressures are present, as in the case of pulsation caused by a pump or compressor, it is also suggested that gauges in severe service be liquid filled and dampened to reduce Bourdon tube stresses.  In order to minimize the stresses and extend the life of the pressure gauge, various product features and accessories can be used.  These include internal throttle screws, pulsation dampeners, pressure snubbers, and liquid filling the pressure gauge.

STEP 3:  ENIVIRONMENT

We need to be aware of the conditions surrounding the pressure gauge such as vibration and ambient temperature.  

Vibration can cause excessive movement wear, which results in pressure gauge failure.  When vibration is present it becomes difficult to accurately read the pressure gauge, because the pointer is rapidly oscillating.  To help prevent the movement-wear and readability problem, 

pressure gauges are often filled with a dampening fluid such as glycerin.  Remote mounting the gauge off the process utilizing a capillary line assembly will also remove the effects of vibration.

Ambient temperature affects pressure gauge accuracies in at least two ways.  First, for all pressure gauges that are dry or liquid filled, as the temperature increases the Bourdon tube material modulus decreases.  This results in a lighter spring rate of the tube.  Therefore, the gauge will tend to indicate higher pressure as temperature increases.  The opposite is also true, as the temperature decreases, the tube material modulus increases, and the gauge reading will tend to read lower than actual.

STEP 4:  ACCURACY

It is important to know that accuracy is not a percentage of the gauge reading.  For a mechanical pressure gauge, accuracy is a percentage of the full range, full scale, or span of the gauge.  For example, if a 0-100psi pressure gauge with an ASME Grade 1A 1.0% full –scale accuracy is being used, you can expect a maximum tolerance of +/- psi anywhere within the entire scale of the gauge.

STEP 5: SIZE

Dial Sizes of pressure gauges range from 1 1/2-in. to 16-in. diameter.  The dial size of a pressure gauge is generally determined by readability requirements.  If the gauge is remote from the operator, a larger, more legible dial is necessary.  For gauges mounted on a panel close to an operator, smaller dial sizes are often acceptable.

More accurate pressure gauges generally have larger dials, since more dial graduations are needed to read the higher degree of accuracy.

STEP 6:  CONNECTIONS
Generally in North America, 1/4 and 1/2 NPT tapered pipe threads are the most common connections used for pressure gauges.  Pressure gauges with 4 1/2-in. dial sizes or larger are most often supplied with a 1/2 NPT connection.  This is particularly true when these gauges are stem-mounted directly and liquid-filled, because the larger size gauge socket will support the pressure gauge better.  For dial sizes smaller than 4 1/2–in. a 1/4 NPT is typical, while in some cases a 1/8 NPT will be used.  For pressure gauge dial sizes smaller than 2-in. a 1/8 NPT is most common.

STEP 7:  MOUNTING

Pressure gauges are mounted in these forms:

· Direct stem mount lower or back connect

· Remote wall/surface mount lower connect

· Panel surface mount back connect

· Panel hole U-clamp flush mount back connect

· Panel hole front flange flush mount back connect

While the majority of pressure gauges are supplied with lower connections for stem mounting, it is still important to know how a pressure gauge will be mounted when installed, for example, when a pressure measurement is needed for a piece of equipment that has very severe vibration, it may be necessary to remotely mount the pressure gauge.  This can be done easily, but it must be ensured that the gauge has a back mounting flange.

CONCLUSION:

Selection of pressure gauges appropriate to an application is not necessarily as simple as it may appear.  Considerations for temperature, vibration, process conditions, pulsation, corrosion, and many other variables can complicate the process. 
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