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Fig. 1 Schematic diagram of the linked spherical vessels™®
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Fig. 2 Pressure histories of explosion venting in the

primary vessel when ignited in the big vessel
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Fig. 3 Pressure histories of explosion venting in the

secondary vessel when ignited in the big vessel

0.6 0.7
= 045 m - = (045 m
445m : 445m
== Single vessel i == (.45 m
== ()45 m 05F == Single vessel
04 L
02F ozl
L i L i i 1 i I A l L 1 l 1 1 n L A 11I.. L
0 01 02 03 04 05 06 07 08 09 0 0.2 04 06 0.3 1.0
tls tls

P 4 /INER PG i R R 75 i T A I g el R o 2

Fig. 4 Pressure histories of explosion venting in the

primary vessel when ignited in the small vessel
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Fig. 5 Pressure histories of explosion venting in the

secondary vessel when ignited in the small vessel
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Table 1 Characteristic of explosion venting pressure in linked vessels at different positions of explosion venting

HRE g 1137 A/cem? P /MPa P /MPa
INER UK JINER i 5. 30 0.8119 0.328 0
INER K K IR M R 5. 30 0.697 8 0.453 7
INER UK K hERME R 5. 30 0.594 2 0.254 7
KER A K JINER i 5. 30 0.3745 1.1893
RIR A K K /NER SR 5. 30 0.406 3 1.146 6
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Fig. 6 Histories of explosion venting pressure in linked vessels with different pipe lengths when ignited in the big vessel
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Fig. 7 Histories of explosion venting pressure in linked vessels with different pipe lengths when ignited in the small vessel
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Table 2 Maximum explosion venting pressure in the big and the small vessels in linked vessels

with different pipe connections when ignited in big vessel

d/mm pw’ /MPa  p?/MPa  p’/MPa p/MPa  p’/MPa pP /MPa  p.’/MPa  p2’/MPa
KER hER P Bk 4 — B i I B % SREER
50.0 30.0 0.5649  0.5409 0.5153  0.8284 0.5106  0.9731 0.4589  1.0202
40.0 23.0 0.5557  0.5821 0.5473  0.8755 0.5518  1.0675 0.5533  1.1103
30.0 17.5 0.6183  0.6324 0.5255  0.9622 0.5777  1.2090 0.5894  1.2925
23.0 13.0 0.6356  0.6544 0.5427  1.0150 0.5909  1.2995 0.6673  1.3011
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Table 3 Maximum explosion venting pressure in linked vessels with different pipe lengths

under given rupture pressures when ignited in big vessel

P’ /MPa  pi?/MPa P’ /MPa  pP /MPa pw’ /MPa  pi? /MPa P’ /MPa  piP /MPa

L/m
p,=0.164 4 MPa p,=0.209 8 MPa p»=0.3055 MPa $,=0.320 1 MPa
0. 45 0.622 4 0.6525 0.704 7 0.656 9 0.628 5 0.588 8 0.6339 0.680 4
2.45 0.510 6 0.970 3 0.6124 1.010 8 0.629 1 1.048 0 0.5971 1.0799
4. 45 0.660 2 1.2050 0.643 5 1.226 8 0.626 2 1.366 7 0.6177 1.4213
R4 FRERKEBEFHEERBRENFNKPOANE, K NKERHRAMBEND
Table 4 Maximum explosion venting pressure in linked vessels with different pipe lengths
under given rupture pressures when ignited in small vessel
L p/MPa  p® /MPa p/MPa  p® /MPa pV/MPa  p /MPa p/MPa  p® /MPa
m
p,=0.164 4 MPa P, =0.209 8 MPa p,=0.3055 MPa p,=0.3201 MPa
0.45 0.5335 0.5218 0.5511 0.532 3 0.589 8 0.569 1 0.643 3 0.634 2
2.45 0.510 2 0.5259 0.543 6 0.5959 0.586 9 0.6140 0.589 9 0.6358
4. 45 0.6953 0.5956 0.683 4 0.6188 0.6900 0.647 8 0.7312 0.680 2
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Influence factors of gas explosion venting in linked vessels

Sun Wei, Wang Zhirong, Ma Longsheng, Liu Minghan, Yang Chenjian
(Jiangsu Key Laboratory of Hazardous Chemicals Safety and Control ,
College of Safety Science and Engineering » Nanjing Tech University ,

Nanjing 210009, Jiangsu, China)

Abstract: A series of experiments were conducted to study the factors influencing gas explosion ven-
ting in methane-air mixture explosion in linked vessels. For the linked vessels, the maximum explo-
sion venting pressure in both the big vessel and the small vessel increases when the rupture disk burst-
ing pressure and the dimensionless ratio of the vent area to the vessel volume decrease. At the same
dimensionless ratio, the maximum explosion venting pressure in the secondary vessel increases with
the pipe length regardless of the ignition occurring in the big or in the small vessel. The maximum ex-
plosion venting pressures in the primary and in the secondary vessels are higher than that in the single
vessel for ignition in the big vessel without a rupture disk. However, when the pipe length is 0. 45 m,
the maximum explosion venting pressures in the primary and in the secondary vessel are lower than
that in the single vessel for ignition occurring in the small vessel without a rupture disk. At the same
dimensionless ratio of the vent area to the vessel volume, the maximum explosion venting pressure in
the big vessel and that in the small one are close to each other when the pipe length is 0. 45 m for ex-
plosion venting in linked vessels without a rupture disk. However, when the pipe length is 2. 45 m,
the maximum explosion venting pressure in the primary vessel is higher than that in the secondary
vessel for ignition in the small vessel. When the pipe length is 4. 45 m or 6. 45 m, the maximum ex-
plosion venting pressure in the secondary vessel is higher than that in the primary vessel.

Key words: mechanics of explosion; pipe length; ignition position; ratio of vent area to vessel volume;
linked vessels; gas explosion venting
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