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Experimental Study on the Reduction Effect of Suspended Rectangular Water
Walls on Explosion Shock Waves
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[ABSTRACT] To investigate the reduction effect of water on explosion shock waves in open spaces, an experimental
platform was constructed based on a horizontal shock tube for the interaction between shock waves and suspended rectangu-
lar water walls. Eight sets of experiments were conducted at the near-field position of the water wall. The process of interac-
tion between shock waves and water walls was recorded using a high-speed schlieren testing system, and the influence of
water wall thickness on wall fragmentation and velocity was investigated. A pressure testing system was used to record the
pressure changes behind the water wall, and the results were analyzed in conjunction with the high-speed schlieren imaging
data. The results show that the pressure changes behind the water wall are not related to the reflection, transmission, and
diffraction phenomena of shock waves, but mainly depend on the impact effect generated by the water wall. Momentum ex-
traction is the main explosion reduction mechanism for suspended rectangular water walls. The water wall has a significant
reduction effect on the peak pressure of the shock wave, and as the thickness of the water wall decreases, the reduction
effect on the peak pressure gradually increases. However, the reduction effect on the peak impulse is not significant.

[ KEYWORDS] suspended rectangular water wall; explosion shock wave; thickness of water wall; reduction effect
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Fig. 1 Experimental platform for interaction between shock

waves and suspended rectangular water walls
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Fig. 2 Rectangular water wall generator ( Unit; mm)
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Fig. 4 High-speed schlieren system
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Fig. 5 Pressure testing system ( Unit; mm)
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Fig.7 Pressure-time curves at different measuring points

without water wall
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Fig.6  Schlieren images of shock wave propagation without water wall (Ma =1.92)
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Tab.4 Peak pressure and peak impulse at measurement points PT3 and PT4 without water wall
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1.44 46.02 0~0.528 8.81 26.69 0.132 ~0.877 10.48
1.92 158.18 0~0.213 14.09 87.98 0.124 ~0. 467 16.30
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Fig. 8 Schlieren images of the interaction between shock wave and water wall (Ma =1.92, T=2 mm)
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shock wave and the water wall
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Fig. 10 Schlieren images of the interaction between shock waves and water walls of different thincknesses (Ma =1.44)
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Fig. 11 Schlieren images of the interaction between shock waves and water walls of different thincknesses (Ma =1.92)
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Fig. 12 Displacement and velocity of the interaction between the shock waves and the water walls
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Fig. 13 Pressure-time curves of the interaction between shock waves and water walls of different thincknesses
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