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While the temperature range for each individual fill 
fluid varies, the ranges listed below take into con-
sideration the operating temperature permissible 
for gauges.  

Gauge Fill Fluid Operating Temp Range
Glycerine +30° F to 160° F
   99.5% Food Grade -1° C to 71° C

Silicone -40° F to 160° F
   DC 200 1000 cSt -40° C to 71° C

Halocarbon® -40° F to 160° F
-40° C to 71° C

For temperatures above 160° F, contact PIC Gauges 
for assistance in selecting fill fluids rated at higher 
temperatures and appropriate fill fluids.

LIQUID FILLING/VENTING 
SEALED GAUGES

• In applications with vibration or pulsation, liquid 
filling enables reading the dial pointer by 

      dampening the movement.  
• Liquid filling should be considered for any     

system with dynamic operating conditions 
      because the liquid absorbs vibration and 
      pressure spikes.  
• In general, liquid filling helps extend the life of a 

gauge by reducing wear in the movement.  
• Because gauges can be filled with different 

types of liquids, the degree of protection can 
be suited to process conditions.  See fill fluid 
considerations below.  

• Liquid filled gauges can add to the depend-
ability and accuracy of the measuring system 
for long periods under extreme operating          
conditions.  

Guidelines for determining an appropriate fill fluid 
include:  
• Temperature
 Low Temp Application:  Use anti-freeze, low 
 viscosity silicone oil or other comparable 
 liquids
 High Temp Application:  Use high temp 
 rated fluids such as Syltherm® 800 or high 
 viscosity silicone oil
• Infrequent but Severe Pressure Spikes:   Use 

high viscosity fluid
• Gauges with Electrical Contacts:  Use insula-

tion oils
• Chemical Compatibility:  Select fill fluid that will 

not react with the process media in the event of 
bourdon tube failure.  

• Glycerine is the standard fill fluid for most liquid filled 
gauges due to its unique fluid properties:  

 Clarity
 Viscosity
 Stability
 Cost
 Solubility
 Low Toxicity
• Additionally, glycerine can be mixed with water to 

obtain different temperature ratings
 % Glycerine/Water Low Temp Rating
 90/10   29.1° F
 70/30   -38.1° F
 60/40   -30.5° F
 50/50   -9.4° F
 40/60   4.3° F
 30/70   14.9° F
 10/90   29.1° F
• When temperature extremes or chemical compat-

ibility fall outside the range of glycerine, note the fill 
fluid considerations below and consult PIC Gauges 
for fluid selection.  

LIQUID FILLED GAUGE ADVANTAGES GLYCERINE

FILL FLUID CONSIDERATIONS TEMPERATURE RANGES

General Information



A Division of Engineered Specialty Products, Inc. 177

LIQUID FILLING/VENTING 
SEALED GAUGES

PRESSURE RELIEF PLUG OPTIONS

VENT PLUG

CLIP PLUG FLIP PLUG

Sealed gauges, whether liquid filled or dry, can build internal pressure that can cause an instrument to be 

inaccurate.  An inaccurate gauge can lead to inaccurate system pressures, inefficient processes and damage to 

components of pressurized systems.  By venting the gauge, the internal case pressure can be returned to 

atmospheric pressure, thereby improving the accuracy of the gauges.  

American National Standards Institute (ANSI) approves American National Standards which include the American 
Society of Mechanical Engineers (ASME) standard ASME B40.100.  This standard addresses venting of sealed 
gauges within the following section:  
 Sealed Cases:  Liquid filled or not, will exhibit error as a result of exposure to ambient or media temperature 
 different from that at which the case was sealed unless compensation is provided.  This error is caused by 
 internal case pressure changes and depends on fill media, extent of fill and other factors.  The error is 
 constant over the entire scale, and if the temperature is stable, within limits, it can be corrected by resetting 
 the pointer.  An increase in temperature generally causes an increase in internal case pressure with a 
 resulting decrease in indicated pressure.  The opposite occurs for a decrease in temperature.  For a given 
 temperature change, the percentage of error noted on the gauge is a function of the range of the gauge.  If, 
 for example, the temperature increase causes the internal pressure to increase by 3 psi, then on a 30 psi 
 gauge, this will cause a 10% error, whereas on a 0/100 psi gauge, the error will be 3%.  For higher ranges, 
 the percentage of error becomes proportionately less.  

A fill plug fits into the hole in a pressure gauge case.  On liquid fillable pressure gauges, a ventable fill plug is used 

to relieve internal case pressures that occur due to thermal expansion of the fill fluid.  Several options are shown 

below.  IMPORTANT NOTE:  When venting filled gauges, always install in the upright position to prevent leaks.  
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FLAT PLUG


