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Research on diffusion law of gas leakage basing on similarity theory
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Abstract: In order to reduce the casualties and damage caused by gas leakage and to get the diffu—
sion law of gas leakage a system model is constructed and tested based on similarity theory. Multiple
regression analysis of the diffusion law of gas leak with temperature humidity and other factors cou—
pled based on the concentration of different spatial points and the gas leakage rate of gas pipeline have
been done. The gas leakage diffusion equation has been established and been verified through the test
repeatedly on similarity theory and dimensional analysis. This result of research has a reliable theoret—
ical basis to probable gas leakage prediction and emergency relief measures.
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Tab. 1 Experiment data
Cc Q v T © Qv Qr Qd Qc oT vd ve Td Te de
1 0.36 0.0416 0.15 3.1 0.96 0.00624 0.129 0.0398 0.01499 0.465 0.1436 0.054 2.967 1.116 0.34452
2 0.43 0.0446 0.13 3.1 0.94 0.00579 0.1381 0.0419 0.01916 0.403 0.1223 0.0559 2.917 1.333 0.40463
3 0.46 0.0484 0.13 3.1 0.93 0.00629 0.1501 0.045 0.02227 0.403 0.1208 0.0598 2.88 1.426 0.42734
4 0.48 0.0504 0.11 5.8 0.9 0.00555 0.2924 0.0453 0.0242 0.638 0.0988 0.0528 5.208 2.784 0.43104
5 0.49 0.0524 0.11 7.6 0.82 0.00577 0.3983 0.0429 0.02568 0.836 0.09 0.0539 6.217 3.724 0.40082
6 0.52  0.0566 0.09 16.5 0.65 0.00509 0.9336 0.0369 0.02942 1.485 0.0588 0.0468 10.77 8.58 0.33956
7 0.53 0.0582 0.08 17.2 0.56 0.00465 1.0006 0.0327 0.03083 1.376 0.045 0.0424 9.666 9.116 0.29786
8 0.55 0.065 0.07 18.7 0.51 0.00455 1.2146 0.0333 0.03572 1.309 0.0359 0.0385 9.593 10.285 0.28215
9 0.57 0.0685 0.05 20.4 0.48 0.00343 1.3974 0.033 0.03905 1.02 0.0241 0.0285 9.833 11.628 0.27474
10 0.62 0.0823 0.05 25.9 0.44 0.00412 2.1321 0.0359 0.05104 1.295 0.0218 0.031 11.29 16.058 0.27032
11 0.66 0.116 0.03 29.8 0.28 0.00348 3.4556 0.0319 0.07653 0.894 0.0083 0.0198 8.195 19.668 O0.1815
12 0.68 0.1365 0.03 30.1 0.16 0.00409 4.1081 0.0221 0.09281 0.903 0.0049 0.0204 4.876 20.468 0.11016
13 0.72 0.1429 0.01 38.6 0.15 0.00143 5.5149 0.0216 0.10287 0.386 0.0015 0.0072 5.829 27.792 0.10872
7.07 0.9633 1.04 220 7.78 0.06048 20.865 0.4623 0.56457 11.41 0.7756 0.511 90.25 133.98 3.87336
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