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AYzE ARt dgath 482 BAGS FFAAY 559 2ANAE B3NL £ U=
Z acryl2 AR, MOS AAE ol &3t A7t FEE FAsAT. 729 & e
4371 A% EAZA FEI] REAY SAFTHEES ol oH, ha¥E S5 WS gde
EAZME FE HEE A ne 2R FEPozRE AL FHAN) AESE wE
T SR FUHESE stae FANZLe] gadgon, FEtA FEY WE 72 Ao F
AN £2 FEE YEUAT 28, 382 ZEARG O d8 WEI 319 d3FEE
AX 27l FE7F GA FHAUOY, Alzte]l Adel wet FEst wA Uey

Absrtact - An experimental chamber was fabricated to observe the gas diffusion
behavior of leak gas from underground city-gas pipeline. It was made of acryl so that
feeding of gas and the measuring points of the gas could be varied in each experiment.
The MOS sensors were used to measure the concentrations of leak gas. The soil
media such as the Jumunjin standard sand and the granite weathered soil were used to
measure the gas diffusion and the change of leak gas concentrations was measured
with time for various gas flow rate. As the distance between the leak point of gas and
the measuring point of MOS sensor decreases, or the leak rate increases, the detection
time of gas at a measuring points decreases and the gas concentration increases
quickly and the concentration of the gas at steady state also increases, As the density
of granite weathered soil is higher than that of Jumunjin standard sand for compaction,
the detection time of leak gas in the granite weathered soil was longer than that in
the Jumunjin standard soil. The leak gas concentrations in the granite weathered soil
were lower than those in the Jumunjin standard sand at the beginning of gas leaking
from a pipe, but inverse phenomenon was occured at steady state.
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Table 1. The flow rate of leak gas and N in
calibration and the resulting propane
concentration.
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Table 2. Condition of gas flow rates, soil media, gas
feeding points and test time in various fests.
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Fig. 1. The schematic of experimental Fig. 3. The schematic of experimental

apparatus for calibration of apparatus for gas diffusion
MOS sensors. measurements in soil media.

Leak point 1 (25, 5, 0) Mcasuring point 1 (25, 20, 50)
Leak point 2 (25, 50, 0) Mcasuring point 2 (10, 20, 25)
Leak point 3 (5, 5, 0) Mcasuring point 3 (25, 50, 25)
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Fig. 2. Schematic of measuring points 1,
2 and 3 and the gas leak points Fig. 4. The ranning device for Jumunjin

1, 2 and 3 in the container for standard sand.
gas diffusion experiments.
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Fig. 6. The changes of gas concentrations
with time in the measuring point 1
and 2 for various gas flow rates to
the leak point 1 (soil medium :
Jumunjin standard sand).
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Fig. 9. The changes of gas concentrations with
time in the measuring point 2 and 3 for
various gas flow rates to the leak point
2 (soil medium : granite weathered
soil).
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Fig. 10. The changes of gas concentrations with
time in the measuring point 2 and 3
after purging by N: to the leak point 2
(soil medium : granite weathered soil).
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Fig. 11. The changes of gas concentrations with
{iree in the measuring point 2 and 3 for
the gas flow to the leak point 3 (soil
medium : granite weathered soil).
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Fig. 12. The changes of gas concentrations
with time in the measuring point 2
and 3 after purging by Nz to the
leak point 1 (soil medium : granite
weathered soil).
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Fig. 13. The comparison of gas concentrations
with time for the soil mediums of
Jumunjin standard sand and granite
weathered soil in the measuring point
2 for the gas flow to the leak point 1.
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