
FACT SHEET FOR
THE RAY PRESSURE SNUBBER

Purpose of the Ray Pressure Snubber.

The purpose of the Ray Pressure Snubber is to improve the readability and reliability of an instrument and/ot'
reduce the effect of pressure surges on the instrument. They also limit the leakage of the system fluid, if
there were a system rupture downstream of the snubber. The Ray Pressure Snubber protects costly
instrumentation while ensuring optimum system accuracy'

Common Snubber Terminoloov.

, ,Response time - the time required for a change in system pressure to be shown by the
instrument.

' Supe - a sudden rise or drop in system pressure.

' Pulsation - a Periodic surge

' FluctuaUon - a non-periodic surge

' Spike - a short duration, high amplitude surge

, Snubber - a surge dampening device which is designed to reduce the effect of pressure
spikes and surges on instruments while allowing changes in system pressure, and low
frequency pulsations transmitted to the instrument.

' Rate of pressure change - pressure change per time

, Amplitude - the maximum departure of the pressure from the average pressure

Tvoes of Rav Pressure Snubbers.

piston Type Snubber. This device consists of a movable piston within an orifice. The clearance between
the piston and the orifice determines the amount of dampening. It is furnished with multiple pistons.

Changing pistons can precisely control the amount of snubbing. The Ray Snubber piston type snubbea are
self-cieaning because of the action of the piston, ensuring trouble-free service after installation.

potous Mebt T1rye Snubber. This nonadjustable device consists of a porous metal element, available in
several porosities, installed within a fitting. The porous snubber is primarily used in non-critical and HVAC
applications.

The following system parameters should be considered by the user for each application of the snubber' The

effect of these parameters may vary depending on the instrument used.



Viscosity. A fluid with a high viscosity requires less snubbing than a fluid with a low viscosity. For
example, a high viscosity fluid such as 10 weight oil will reguire less snubbing than a thinner fluid,
such as air.

pressure. The higher the pressure the greater the amount of dampening that is required. For
example, a system operating at 3,000 PSI would require more dampening than a system operating
at 100 PSI.

Rate of pressure Change. The higher the maximum rate of pressure change the greater the
amount of dampening that is required. For example, a pressure change from 0 to 3,000 PSI in 100
milliseconds wiil require more dampening than the same pressure change in 500 milliseconds.

Amplitude of Pressure Change. The higher the amplitude of pressure change the greater the
amount of dampening that is required, For example, a pressure change from 0 to 5,000 PSI requires
more dampening than a pressure change from 0 to 100 PSI'

Votumetric Displacement of the Instrument. The greater the volumetric displacement of the
gauge the less dampening that is required.

Piston selection for the Ray Pressure Snubber'

The Ray pressure Snubber is shipped with 3 pistons that will satisfy 90o/o of customer requirements. The
pressure vs. Viscosity Graph (pV-1) is used for piston selection for more demanding applications. (See Figure

1 ) .

The piston recommended by this chart would protect the instrument from the most severe surges; one piston

number lower is usually recommended. Bear in mind, any piston willoperate over a wide range of pressures

and viscosities.

Fora i rorgasabovel0psi  usethenumber2or3pis ton.  Forpressuresbelowt0psi ,cr i ter ionsthatwere
not important at higher pressures, become very important such as the volume of the gauge and the volume

between the snubber and the gauge. Some experimentation at these pressures may be necessary.

The following are recommended starting points:

2 psi to 8 psi:
.2 inch of water to 2 Psi:
.002 inch of water to .2 inches of water:

1 psi = 2.31" H20
1 psi = 2.041" H9
1 psi = .070307 Kglcm2 .,
1 psi = 27.7L2" H20
1 psi = 6.894 kPa
1 psi = .068948 Bar

Number 1 Piston
Number 02 Piston

Number 002 Piston

1'H20 = 0.433 psi
1" Hg = 0.490 Psi
1 kg/cm2 = L4.22 Psi
1'H20 = .0351 psi
1 kpa = 0.1451 Psi
1 4 . 5 p s i = 1 B a r



Typical pressure: Time Curves Without a Snubber vs. Time Curve With Snubber

In the following graph (Figure 2) Line Number 1 is a typical pressure surge without a snubber. First notice
the rapid (instantaneous) increase in pressure. This initial pressure overshoot can cause failure to pressure
sensing devices due to exceeding the rated maximum pressure. Next, notice the unstable reading occurring
after the system comes up to pressure. This can cause premature failure of the pressure sensing instrument
due to cyclic stresses.

Line number 2 measures the same pressure surge with a snubber. Notice the slower rate of pressure rise.
This is the ideal pressure transient to reduce the pressure shock to the sensing element.
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Test Fluid: Water
Test Pressure: 200 PSt
ModclNumbcr: 0l9SS
Piston Number: 2
Transducers: 0-100 PSI
Flow Test Stand: R6-l5A
Flow 1- p,14 ep rsu. l0/19

Date :  l7  Apr i l  1997

Each major division = 50 msec



F o r  Y o u r  E n g i n o o r i n g  F i l e

Prassure-Viscosity-A Supplemcnl To Brochura CG-l6

Use lhrs graph rn conlunclron with Brochure CG-t6 and order snubbers by model num.ber lol lowed by a prslon
number l rom this graph. The lrnes 001 lhrough 5 on thrs graph represent lhe var ious pistons that can be used rn any
of lhe Ray Pressure Snubbers l rsted on Brochure CG-16. The 001 prston gives lhe least snubbrng and the 5lhe mosl.
Three dr l ferent prstons are shipped wi lh each unrl  By selectrng lhe proper piston. any type 0f inslrument act ion
may be oblained.

Slrg Onr
Selecl lhe operaling pres'
sure in lhe left column.
Proiect a horizontal line.

Sbt lrc
Selecl lhe approximate
v iscos i ty  of  the l lu id
Irom the botlom of the
graph. Proiecl a verlrcal
l i n e .  T h e  c u r v e d  l i n e
nearest  lo  the in ler '
section of these lines
represenls lhe pislon num'
ber lo be added lo the
model numher.
For all gases above 2 Psi
use -2, below 2 psi use
-04.

IIOTE:
The column entitled "Gas

or liquid in piPe line" on
cG-16 is nol restricted
to the uses indicaled.

EXAMPLE

Problcm

To el imrnale the surges
and pulsa l ions l rom
your Inslrumenl read-
ings.

Facts

A t / t "  p ipe l ine con-
l a rn ing  o i l  ( app rox .

500 SSU viscosity) 600
psi operaltng pressure.

Solulion

A model 2-03 snubber.

Model number trom CG- I 6 clart based on pipe size, material.
pressure range, apptox. flurd. Piston number lrom the
PV-1 graph based on operaling pressure and llutd vrscoslly.
(For gases see slep two aDove.)

DRAWING GRAPH PV.1


