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NOTE When the oxygen increase in time is graphically shown, as here, there are three different stages. In Stage 2,

the rate of oxygen increase is constant. In Stage 3 the maximum solubility is reached.

Figure 1 — Oxygen increase in a closed system — Method I
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Figure 2 — Oxygen concentration in a closed system — Method 11
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11 Calculation of flux

11.1 Dynamic method (Method I)
Calculate the outside surface of the barrier layer using Equation (1):

nx;‘xdb
-4barr:W (1)

Calculate the inside volume of the pipe using Equation (2):

n:xfxdiz

2
4x10° )

“pipe =

Calculate the total rate of transfer of oxygen through the pipe wall, expressed in grams per hour, using
Equation (3):

Vpive +Vanp)
Coxy =—0——00- 3)

Calculate the influence of the atmospheric pressure using Equation (4):

Pinit * Pfin
Bor = (4)
P 2pg

Calculate the flux, -, expressed in grams per square metre per hour, using Equation (5):

(Vpipe +Vapp) B 5)

Fox = (-‘ox,r Ab ¢ pr
arm

Calculate the flux per day, in milligrams per square metre, using Equation (6):

Fox,day =24 000 Foy (6)
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11.2 Static method (Method II)

NOTE Integration of the curve of Figure 2 yields the total amount of oxygen passing the sensor for the total inside
volume of water in the pipe. Dividing this amount by the barrier surface area of the pipe and by the testing time and taking
into account the variation of pressure yields the flux.

Calculate the total oxygen content of the pipe after six hours, expressed in grams, using Equation (7):

6=0

6 6 -
I02,abs = IOZﬁn - _[ OH,50,nit (7)
0 0 0

Calculate the outside surface of the barrier layer, expressed in square metres, using Equation (8):

nxlxdy
A =—2 8
barr 1000 8)
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Calculate the inside volume of the pipe using Equation (9):

rrx!xdiz

v idaldatad It
4x10°

‘pipe = (9)

Calculate the influence of the atmospheric pressure using [Equation (5):]

Pinit + Pfin
Por ==
P 2Pa

Calculate the flux, expressed in grams per square metre per hour, using Equation (10):

1

6
Fox = IOZ,abs A—ﬁpr (10)
0 barr!

Calculate the flux per day, in milligrams per square metre, using Equation (11):
FDX,day =24 OOOXFOX (11)
Then, determine the flux per day in relation to the water volume of the (tested) pipe, using Equation (12):

Foxol =~ Abar , 54 (12)

" pipe

Page 9 of 12 S 23 02iSusi il padiune

www.ahpco.ir


https://ahp-makina.com/wp-content/uploads/2024/11/image-12.png

sosly pliga Igl
3 W Sl els s 3 LioghS wobe
www.ahpco.ir | info@ahpco.ir | 02166798113

Annex A
(informative)

Oxygen solubility as a function of temperature
The solubility of oxygen in water at a partial pressure of 0,18 bar and as a function of temperature is given in
Table A.1.

Table A.1 — Oxygen solubility as a function of temperature, T

T Oxygen solubility
°C) g/m?
20 8
30 6,5
40 55
50
60 4
70
80 25
When the relevant product or system standard gives no value for the application
temperature, the following is recommended.
For floor heating applications, 40 °C.
For radiator systems, 80 °C.
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