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Abstract : Experimental studies have been carried out to investigate characteristics of
gas explosion using a multi layered water gel barrier in a vented explosion chamber. The
chamber is consisted of 1600 mm in length, with a square cross-section of 100x100
mm?. The gel concentration of inner layer of MLWGB ranged from 10% to 90% with
intervals of 10% by weight of gel. Displacement of the MLWGB was photographed with a
measured using a high-speed video camera, and pressure development was measured
using a data acquisition system. It was found that MLWGBs with 10 ~ 20% inner layer
concentrations were ruptured during the explosions. As the concentrations of inner
layer increased from 30% to 90%, the barriers were not ruptured. As the gel
concentrations of the inner layer increased, the displacement increased toward the
chamber exit and the pressure decreased for the ruptured barriers. It was found that
the pressure attenuation obtained from the MLWGB was higher than that of the single
water gel barrier. For the cases of non-ruptured barriers, the pressure inside the
chamber less increased with increasing gel concentrations of the inner layer. It was also
found that the displacement moved back into the chamber for non-ruptured MLWGBSs,
and it was sensitive to the gel concentrations.
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Fig. 1. Schematic diagram,
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Table 1, Thickness and concentrations of MLWGB and SLWGB
used in the tests

Symbols Thickness | Inner Con. | Outer Con.
v (mm) (%) %)
Oioolio 10
O]()()Iz() 20
Oiol30 30
Multy layered Oroolio 40
water gel barrier | Qyglso 20 50 100
WGB
(ML ) Oi0lso 60
Ol 70
Onoolso 80
On0lgo 90
Single layered
water gel barrier | TxCy 20 20
(SLWGB)
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Fig. 2. Left) Gel displacement images, Right) Pressure/gel
displacement versus time for Ojoolzo.

41



- s : -5
0 S0 100 150 200"
Time(ms)

- 200
(a) 37ms S -— O?um-essm-e Q
— Displacement (]
L5f : 1150 =
o) E:
(b) 50ms - %
% 10 {100 =
— [«]
(¢) 58ms = g
Z 0s) s0 3
¢ 3

| =

-
o _ n‘ T ' g‘
_ é

(e) 170ms I

Fig. 3. Left) Gel displacement images, Right) Pressure/gel
displacement versus time for Ojolgo.
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Fig. 4. Gel displacements for cases of Oipolio @and Oigolzo.
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Fig. 5. Gel displacements for cases from Osnolszp 10 Osoolgo.
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