In addition

COMPENSATION FOR
TEMPERATURE CHANGE

Where biocK valves shut a volume in a pipe that may be subject o temperature change
and where a reltef valve piped back (o source Is not safe or practical,

Flexorber or Liguibeilo volume compensators are used. Liquibello dimensional drawing
Metal Bellows [ with PTFE Diaphragm

from FLEXFLON or virgin

Replaceable
Teflon (El DuPont)

heiffows capsule.

alternaie

i ;
.

1. "dV" ratlo The volumetric expansion of the llquid over appiication temperalure range :
{ This frigure 15 found from the difference in SG Specific gravity at the lowest temp, to 5% at the highest temp )

Exampie : Liguid has a density of 1.013 at 5 Degrees C. and density 0.98 at 150 Deg, C EXAMPLE :
The value for volumetric expansion is 1.013 minus 0.88 = 0.033 (3.3% ) 0033

2. "V " The volume of liquid locked in between the blocK valves. ¢ 1,637 Cu. Meters

3. Pressure max "Pm". Generally less than the max pipe design presstire. 70 Bar
4. "dP " Waximum allowable level of pressure chahge fo be applied. 35 Bar
dvV = V = Pm 0.033x 1,637 x 70

s 25 =108 Mefers3

The equation has assumed an isothermal pressure change for the cusfnon gas compression or
expansion which is of course absolully incorrect. However the pipelne iiself expands and contracis wilh

temperature herebhy accommodating soine of the expansion or contraction vafume. This is being used here
as an coffsel, to save having (¢ make an adiabatc calcutation - to simphify the exampie for yol.

n Where n=1.3
An accurate calcufation can be made with thegastaws : F, x Vi xT. = ExV,x 1,

The coefficient of expansion for the pipe matetial will of cotrse then also have to be used to rediuce
the voliime selecred, becaiise of the volume change due 10 pipe expainsion or contraction. %
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