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Table 2 Experimental scheme of porous materials for suppressing explosion

sr4l LHITR
A (1) None (2) Iron hoop
B (1) Fe-Ni 10 mm/90 PPI (2) Fe-Ni 10 mm/40 PPI (3) SiC 20 mm/20 PPI
(4) SiC 20 mm/10 PPI (5) Al; O; 10 mm/50 PPI (6) Al;O; 10 mm/30 PPI

(1) Fe-Ni 10 mm/90 PPI+SiC 20 mm/20 PPI
(3) Fe-Ni 10 mm/40 PPI+SiC 20 mm/20 PPI
(5) Fe-Ni 10 mm/90 PPI+ Al, O; 10 mm/50 PPI
(7) Fe-Ni 10 mm/40 PPI+ Al, O; 10 mm/50 PPI
(9) Al O; 10 mm/50 PPI+SiC 20 mm/20 PPI
(11) AL Oy 10 mm/50 PPI+SiC 20 mm/10 PPI

(2) Fe-Ni 10 mm/90 PPI+SiC 20 mm/10 PPI
(4) Fe-Ni 10 mm/40 PPI+SiC 20 mm/10 PPI
(6) Fe-Ni 10 mm/90 PPI+ Al, O; 10 mm/30 PPI
(8) Fe-Ni 10 mm/40 PPI+ Al, O; 10 mm/30 PPI
(100 Al; O3 10 mm/30 PPI+SiC 20 mm/20 PPI
(12) AL Oy 10 mm/30 PPI+SiC 20 mm/10 PPI

(1) AL O; 10 mm/50 PPI+Fe-Ni 10 mm/90 PPI+SiC 20 mm/20 PPI
(2) AL, Oy 10 mm/30 PPI+Fe-Ni 10 mm/90 PPI+SiC 20 mm/20 PPI
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Fig. 3 Explosion pressure varying with time
in closed vessel piping system

without porous materials
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Table 3 Characteristic parameters of gas explosion in closed vessel piping system without porous materials

S 2 Do/ MPa (dp/dt) ma/(MPa = s ") K/(MPa* « s°1)
o 4 {5 o 4 {5 o 4 i 5
A-1 0. 450 0. 476 22.611 19. 770 10. 175 9.412
A-2 0.411 0. 580 6.318 7.179 2.597 4.164
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Fig. 4 Explosion pressure varying with time in closed vessel piping system with single-layer porous materials
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Table 4 Characteristic parameters of gas explosion in closed vessel piping system with single-layer porous materials

. Dmax/ MPa (dp/dt) e/ (MPa = s~ 1) K/(MPa* « s ')

LB -~ ~ ~ ~ -~ ~
i E 4 fii# 5 i E 4 i 5 i E 4 fiE 5
B-1 0. 383 0.438 2.445 2. 855 0. 936 1. 250
B-2 0.373 0. 430 1.990 2. 820 0.742 1.213
B-3 0. 368 0. 424 1. 945 1. 810 0.716 0.767
B-4 0.413 0. 549 5. 330 7. 260 2.201 3. 986
B-5 0. 389 0. 449 2.435 2. 890 0.947 1. 298
B-6 0. 354 0.403 1. 835 1. 840 0. 650 0.742
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Fig. 5 Maximum explosion pressures at positions 4, 5, 6

with single-layer porous materials
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Table 5 Characteristic parameters of gas explosion in closed vessel piping system with double-layer combination porous materials

2.0

DPmax/ MPa (dp/dt) ma/(MPa = s 1) K/(MPa® « s 1)
2 4% i 5 - 0 o — — —

o7 4 {5 o7 4 {5 o 4 {5
C-1 0. 386 0.436 2. 685 2.995 1.036 1. 306
C-2 0. 360 0. 405 3.075 3.160 1.107 1. 280
C-3 0. 355 0. 394 2.495 2.210 0. 886 0.871
C-4 0.377 0.426 1.925 2.185 0.726 0.931
C5 0. 362 0.401 2.030 1.825 0.735 0.732
C6 0.359 0. 409 1.785 1.990 0. 641 0.814
Cc7 0. 352 0.393 1.500 1.590 0.528 0. 625
8 0. 353 0. 400 2.225 2.630 0.785 1.052
-9 0. 342 0. 382 1. 545 1.610 0.631 0.615
c-10 0. 345 0. 386 1. 460 1.510 0. 504 0.583
C-11 0.377 0.430 2. 820 2. 870 1.063 1. 234
C-12 0.383 0. 446 2.890 3.335 1.107 1.487
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Fig. 7 Maximum explosion pressures at positions 4, 5, 6

with double-layer combination porous materials
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Fig. 8 Explosion pressure varying with time in closed vessel piping system

with three-layer combination porous materials
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Table 6 Characteristic parameters of gas explosion in closed vessel piping system with three-layer combination porous materials

L5

2.0

DPmax/ MPa (dp/dt) ma/(MPa = s ") K/(MPa? « s1)

S Gt - - - - - -
i 4 i85 i 4 i85 i 4 fiE 5
D-1 0. 354 0. 397 4,038 2.290 1. 429 0. 909
D-2 0.401 0.458 4. 340 2. 500 1. 740 1. 145
D-3 0. 348 0.392 3.270 1. 950 1. 138 0. 764
D-4 0. 334 0. 376 3.090 1. 975 1.032 0.743
D-5 0. 353 0. 386 3.720 1. 830 1. 313 0. 706
D-6 0. 400 0. 460 3.410 3.285 1. 364 1.511
D-7 0. 362 0.411 3. 940 2.130 1.426 0. 875
D-8 0. 369 0.419 2.295 2.385 0. 847 0.999
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Explosion suppression effect of CH,/air by combined porous materials

in a container piping system

SHAO Jiwei', ZHUANG Chunji' s WANG Zhirong”?, HUANG Yunan', LU Wenting'
(1. School of Safety Engineering s Ningbo University of Technology ,
Ningbo 315211, Zhejiang, China;
2. College of Safety Science and Engineering s Nanjing Tech University ,
Nanjing 210009, Jiangsu, China)

Abstract: The combinations which were structured from three categories of porous materials including
six sub-categories, were tested for studying the suppression effects of the porous materials on the ex-
plosion of the combustible gas. The combustible gas was the methane-air mixture. The porous mate-
rials were fixed in a closed container piping system by using a self-made thin iron hoop, then the ex-
plosion suppression effects of a thin iron hoop, single-layer porous materials, double-layer combina-
tion porous materials and three-layer combination porous materials were compared. The results show
that the thin iron hoop could enhance the gas explosive intensity and the maximum explosion pressure
was achieved behind the iron hoop. The explosion suppression effects of the porous materials were ob-
vious, and the explosion suppression effects of the double-layer combination porous materials were
more stable compared to those of the single-type porous materials and the three-layer combination
porous materials. The optimized combination of the porous materials for explosion suppression turned
out to be Al,O; 10 mm/30 PPI+SiC 20 mm/20 PPI, and the optimized combination of the porous ma-
terials for explosion pressure suppression turned out to be Al;O; 10 mm/30 PPI+ Fe-Ni 10 mm/
90 PPI+SiC 20 mm/10 PPI.

Keywords: porous material; CH, /air mixture; container piping system; explosion suppression effect;
explosion intensity index
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