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Research on evaluation method of suppression and
isolation of explosion based on porous material
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(1. Department of Safety Engineering, Heilongjiang University of Science and Technology, Harbin 150027, China;
2. Harbin Institute of Northern Special Vehicles, Harbin First Machinery Manufacturing Company, Harbin 150056 , China)

Abstract; By studying the quantitative evaluation methods of porous materials suppressing and isolating gas
explosion, the evaluation mathematical model based on overpressure and flame temperature were proposed.
Through introducing a concept of quenching parameter and combining evaluation methods of pressure inhibition
and flame suppression, a new comprehensive quantitative evaluation mathematical model was proposed. The
region of ideal suppression and isolation effect of gas explosion was determined. The product — quenching
parameter evaluation method one of comprehensive quantitative evaluation model was used to quantitatively assess
effect of inhibition and suppression and optimize porous materials. The results show that the effect of pressure
inhibition and flame suppression are reflected in the model ,which can be used to evaluate effect of gas explosion
suppressing and isolating and provide scientific basis for porous material performance evaluation in the experiment
and engineering applications.
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R/ kPa JE R YR/ C BEREWR SR
Etq 950.11 — 1620.11 — 950. 11 x 1 620. 11
25 0.59 mm 30 2 736.25 0.225 1 478.28 0.088 736.25 x 1 478.28
2215 0.59 mm 40 3 680.25 0.284 1354.37 0. 164 680.25 x 1 354.37
2215 0.42 mm 20 2% 666.75 0.298 1183.79 0.269 666.75 x 1 183.79
2419 0.42 mm 30 2 597.81 0.371 1320.00 0.185 597.81 x1 320.00
2219 0.42 mm 40 2 532.75 0.439 1478.43 0.087 532.75 x 1 478.43
A RFLS em 538.53 0.433 1033.34 0.362 538.53 x1 033.34
AbAERIL S em 461.47 0.514 1242.73 0.233 461.47 x 1 242.73
A KRFLT em 525.00 0.447 1244.62 0.232 525.00 x 1 244.62
0.3 g/cm’®, 3 cm, 1/9, 10 ppi 827.10 0.129 845.18 0.478 827.10 x845.18
0.3 g/cm’, 3 cm, 2/8, 10 ppi 598.39 0.370 702.37 0. 566 598.39 x702.37
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R BENRK G BRI K IR FeFUE
i/ kPa FE R % SR/ °C B R ESHL

0.3 g/em®, 3 em, 3/7, 10 ppi 363.87 0.617 781. 44 0.518 363.87 x781.44
0.3 g/cm®, 3 em, 1/9, 20 ppi 732.16 0.229 925.82 0.429 732.16 x925.82
0.3 g/cm’®, 3 cm, 2/8, 20 ppi 390.39 0.589 686.49 0.576 390.39 x 686.49
0.3 g/em®, 3 em, 3/7, 20 ppi 365.61 0.615 861.30 0.468 365.61 x861.30
0.3 g/em®, 3 em, 1/9, 30 ppi 410.78 0.568 556.07 0.657 410.78 x556.07
0.3 g/em®, 3 em, 2/8, 30 ppi 426.44 0.551 877.51 0.458 426.44 x877.51
0.3 g/em®, 3 em, 3/7, 30 ppi 317.56 0.666 877.51 0.458 317.56 x877.51
0.3 g/em®, 6 cm, 1/9, 10 ppi 323.53 0.659 1010.85 0.376 323.53 x1 010.85
0.3 g/em®, 6 cm, 2/8, 10 ppi 396.72 0.582 1116.73 0.311 396.72 x1 116.73
0.3 g/em®, 6 cm, 3/7, 10 ppi 282.03 0.703 1099.26 0.321 282.03 x 1 099.26
0.3 g/em®, 6 cm, 1/9, 20 ppi 323.00 0. 660 893.82 0.448 323.00 x893.82
0.3 g/em®, 6 cm, 2/8, 20 ppi 300.00 0.684 1099.26 0.321 300.00 x 1 099.26
0.3 g/em®, 6 em, 3/7, 20 ppi 315.67 0.668 959.36 0.408 315.67 x959.36
0.3 g/em’®, 6 cm, 1/9, 30 ppi 287.06 0.698 1 504.37 0.071 287.06 x 1 504.37
0.3 g/cm®, 6 cm, 2/8, 30 ppi 254.47 0.732 1269.37 0.216 254.47 x 1 269.37
0.3 g/em®, 6 cm, 3/7, 30 ppi 345. 44 0.636 765.62 0.527 345.44 x765. 62
0.3 g/cm®, 8 em, 1/9, 10 ppi 299.13 0.685 797.30 0.508 299.13 x797.30
0.3 g/cm®, 8 cm, 2/8, 10 ppi 288.90 0.696 993.52 0.387 288.90 x993. 52
0.3 g/cm®, 8 em, 3/7, 10 ppi 393.80 0.586 1371.75 0.153 393.80 x 1 371.75
0.3 g/cm®, 8 cm, 1/9, 20 ppi 314.63 0.669 1099.26 0.321 314.63 x 1 099.26
0.3 g/cm®, 8 cm, 2/8, 20 ppi 248.66 0.738 1249.10 0.229 248.66 x 1 249. 10
0.3 g/cm®, 8 em, 3/7, 20 ppi 393.78 0.586 909.26 0.439 393.78 x909.26
0.3 g/cm®, 8 cm, 1/9, 30 ppi 291.84 0.693 1 436.74 0.113 291.84 x 1 436.74
0.3 g/em®, 8 em, 2/8, 30 ppi 310.66 0.673 605.93 0.626 310. 66 x605.93
0.3 g/em®, 8 em, 3/7, 30 ppi 295.84 0.689 605.93 0.626 295.84 x605.93
0.8 g/em®, 3 em, 1/9, 20 ppi 422.53 0.555 739.47 0.544 422.53 x739.47
0.8 g/em®, 3 em, 2/8, 20 ppi 297.81 0.687 772.25 0.523 297.81 x772.25
0.8 g/em®, 3 em, 3/7, 20 ppi 300.75 0.683 788.45 0.513 300.75 x788.45
0.8 g/em®, 3 em, 1/9, 30 ppi 248.41 0.739 788.45 0.513 248.41 x788.45
0.8 g/cm’®, 3 em, 2/8, 30 ppi 335.41 0.647 788.45 0.513 335.41 x788.45
0.8 g/cm’, 3 em, 3/7, 30 ppi 307.69 0.676 804. 55 0.503 307.69 x 804.55
0.8 g/cm’®, 6 cm, 1/9, 20 ppi 404. 69 0.574 555.55 0.657 404.69 x555.55
0.8 g/cm’®, 6 cm, 2/8, 20 ppi 285.91 0.699 655.93 0.595 285.91 x655.93
0.8 g/cm’®, 6 cm, 3/7, 20 ppi 332.41 0.650 639.47 0.605 332.41 x639.47
0.8 g/cm’®, 6 cm, 1/9, 30 ppi 295.81 0.689 672.25 0.585 295.81 x672.25
0.8 g/cm’®, 6 cm, 2/8, 30 ppi 278.97 0.706 639.47 0.605 278.97 x639.47
0.8 g/cm®, 6 cm, 3/7, 30 ppi 332.47 0.650 655.93 0.595 332.47 x655.93
0.8 g/cm’®, 8 cm, 1/9, 20 ppi 278.03 0.707 797.30 0.508 278.03 x797.30
0.8 g/cm’®, 8 cm, 2/8, 20 ppi 267.13 0.719 589.47 0.636 267.13 x589.47
0.8 g/cm’®, 8 cm, 3/7, 20 ppi 325.50 0.657 670.56 0.586 325.50 x670.56
0.8 g/cm®, 8 cm, 1/9, 30 ppi 426.41 0.551 572.86 0.646 426.41 x572.86
0.8 g/cm’®, 8 cm, 2/8, 30 ppi 297.84 0.687 572.86 0.646 297.84 x572.86
0.8 g/cm®, 8 cm, 3/7, 30 ppi 343.31 0.639 893.82 0.448 343.31 x893.82
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