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Despite the growing use of electronic solutions, mechanical pressure
gauges are still present on the market for safe local display of the process
pressure without need of external power. The selection and specification
of the optimum measuring instrument is difficult for designers and users,
in particular if extreme conditions of use are concerned.

Ithough the use of transmitters in pressure measurement
is growing, mechanical pressure gauges are still used on

most systems as local pressure display to back up elec-
wrical readings. The selection and installation of these gauges
can be dithcult in certain locations. Harsh conditions that can
require special consideration include vibration, pressure pulsa
ron, I'l‘-'v::['|'lr1.':~.ﬂll re, l.'.i‘]'rlhi'L-L' ||'.?|.'|.“.'| Ll?l'.l exireme i',:';?l_‘.'!\.\ :lil.l:l
ambient remperatures. This article is designed to address harsh
conditions with best pracrice recommendarions 1o extend gauge

life and provide tor the safest installation possible

Vibration

Severe vibraton can exist in many processes. Vibration can
cause pointer Hutter, which reduces readability and instrumen
accuracy, Vibrarion can cause the breakdown of the internal
pares of the gauge, ultimarely cz IISING ganige failure,

I'he best practice for preventing failure due to vibration is
filling the gauge with liquid to dampen the effect of vibrmtion
an its internal parts, Tvpical gauge fll is glycerin or silicone;
ather Alls are also available depending on the constraints of the
application

Many manufacturers also offer gauges with dry cases and
dampened movemene. This option incases viscous grease on
the movement of the gauge, which calms the visib le pointer
Hutter, but still allows for stresses on the internal parts. This
option will allow for berrer readability in vibration, but will not
extend the gauge’s lite

The last option is 1o remotely mount the saonge via a

W ”7%

" 150

Figure 1. Liguid filled mechanical pressure gauge

“-lH-', which remaves the strument from the source
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capillary

Pressure Pulsation

[Pressure pu|w.'.|u|nl. af dvnamic load oveles arc quick and
repeated rise and fall of pressure, which are exmemely commaon
in applications that involve pumps. As the pressure rapidly rises
and falls, the elastic element inside thar gauge
eventually fatigued. Wear

15 exercised and
and premature filure of pressure
gauges can result. Several solutions to pressure pulsation in a
process exist. The first is to configure the gauge with a restrictor
he orifice size ar the socket is shrunk, which slows the speed
of pulsation to the gauge. Another solution is to attach a snub-

ber to the gauge, which will further dampen or slow pressure
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pulsation. Liguid filling also serves to

sen the pulsatons effect on the
dampen the pulbsar it I
gauges internal parts.

Over Pressure

In some systems. shorr tme pressure

spikes. or over pressures, are possible

when pressure s much higher than the
normal working sandard. A commaon
example 15 a pipeling thar 15 used for
different processes that involve varn-
ous chemicals or gases. Before chang-
ing the media, the pipeline is mrpically
cleaned a1 a pressure much higher than
ies standand working pressure—causing

a iemporary over pressure of the gauges

i line. Several options are available o

protect gauges susceprible o over pres

sure conditions.

* Cermin diaphragm seal pressure
ganiges can he buile with 2 membrane
capahle of mleraring over pressure,
Pressure gauges with bourdan wibe
elements can be manufactured wich
OVET PIESSUIG PTODSCTOS oF hﬂrrifr‘-
tha seip che tubie from steaightening
during over pressinie,

* Gauges can be installed into a process
with over pressure protectors t
guard fram damage. Owver pressure
protectors are valves thar can be set
to pressure pointss when the pressire
exceerds the sot point. the valve shus
off and protects the gauge

= Gauges can be installed wich shur-off
valves, These valves dre closed manu-
ally whien a process is going to see o
planned over pressure,

Temperature

Both process media wemperarure and
ambient emperature are critical Factors
when selecring a pressure gauge. Media
temperatures above 140 deg F requere a
gauge with stainless steel intermal pars
Applications with media temperature
exceading 212 deg F require acces-
sories to cool the media or solae the
gauge from these high temperatures,
Passibilinies incdude cooling towers, dia-
phragm seals, capillary line or siphons
fflr Fauges CHP‘USIL'H 0 CSIEAm  sETVICE.
Ambient remperatures are also critcal
o pressure gauges. Instruments mnstalled
in locations with ambient remperatures
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Figure 2. Pressure gauge Figure 3. Pressure gauge with Figure 4. Pressure
with cooling overprotector gauge with siphon

below 32 deg F should be liquid filled with & glycerin mix or silicone. This prevenis
icing of the moving internal parts. Pressure gauges should not be applied in enviran-
menzs with ambient remperatiires outside of -40 deg F to 140 deg E

Corrosive Media

Another key Eacror to consider in gange selection is the process media to which the
gange will be exposed. If the process media is corrosive, the gauge should be manu-
facrured from a corrosion resistant material or be accessorized with a diaphragm scal
that will isolae the gruge's imemal pares from the corrosive media, Pressure gauges
are avatlable in several corrosion resistant merals including 31655 und Monel; dia-
phragm clements can be supplied with haseelloy, wnalum and vdier resistine mare-
rials. Ioisalse cricical 1o account for Pt}ssihic corrosive atmospheres thar could artack
the ourside of the pressure gauge,
Pressure gauges in these envi-
ronmenes can be supplied with
a stainless sweel case and various
COTOSION FESISTANT Coarings.

Conclusion

All process and ambient factors
should be consideted when spec-
itving and installing mechanical
pressure gavges. When specify-

Figure 5. Close-up
of restrictor

ing pressure instromentaton it is
) advisable w involve the supplier/
manufacourer for specific solutions regarding specific processes. A properly specified
pressure gauge should provide long life even in harsh process conditions,
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