KiEEHERER No.27 (2008)

T R &

ey MR LR IS 35U % KB DT GF 2 #D)
— MR A T OFERFFIEICE 9 % B —

Establishment of Safety Technologies in a High-Pressure Oxygen

Supplying System (Part 2)
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— Numerical Analysis of a Flammability of Gaskets by an Adiabatic Compression —
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A flammability of gaskets in the oxygen atmosphere when a valve is rapidly oper-
ated has been measured using an ignition testing device to interpret a phenomenon
of the ignition by an adiabatic compression. Calculations by CFD (Computational
Fluid Dynamics) were performed to evaluate those experimental results. The finite
grid has almost the same configuration as that of the experimental apparatus, and a
two-dimensional fluid flow analysis in a tube was conducted under the same condi-
tion as those in the experiment. As a result, the frequency of ignition was also high
in case maximums of sample temperatures were high. A higher risk of ignition in-
creases as maximums of gas temperatures are high. Therefore, it is found that the
simulation results are in agreement with the experimental results. In comparison
with the AIT (autogenous ignition temperature) , it is concluded that the simulation
results can be explained quantitatively from the experimental results. The effect of
the flammability on a valve opening time and the initial pressure from the valve to
the ignition device could be of great value.
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1. Tank

2. 15A sch80 SUS316 tube

3. Quick-operating valve (opening time: 0.3- 10 s)
4. 10A sch80 SUS316 test tube

5. Ignition device
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Fig. 1 A schematic diagram of the experimental apparatus.
(a) overall diagram, (b) close-up diagram of the ignition device
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Fig. 2 A schematic diagram of the finite grid. (a) overall view, (b) close-up near the sample
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Table 1 Simulation conditions.

Initial pressure up-  Initial pressure down-

Time ® stream of the valve stream of the valve
Case 1
0.045s 10-25MPa 0.1 MPa
25MPa 0.3MPa
15-25MPa 0.6 MPa
25MPa 1.1 MPa
4.17MPa 0.1 MPa
Case 2
0.24s 15-25MPa 0.1 MPa
1.5s 15-25MPa 0.1 MPa

% Time : valve opening time
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Fig. 3 Effect of frequency of ignition on the oxygen
pressure downstream of the valve® .
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Fig. 4 Effect of frequency of ignition on the valve open-
ing time" .
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Fig. 5 Comparison between simulation results and ex-
perimental results.
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Fig. 6 Effect of oxygen pressure on the AIT of PCTFE.
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Fig. 7 Maximum gas temperature profiles at a function
of pressure ratio.
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Fig. 8 Maximum sample temperature profiles at a
function of pressure ratio.
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Fig. 9 Gas temperature profiles close to the ignition
device (pressure ratio:42) .
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Fig. 10 Maximum gas temperature profiles at a function
of the time of pressure increasing.
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Fig. 11 Maximum sample temperature profiles at a func-
tion of the time of pressure increasing.
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