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Research on the Influence of Rarefaction Wave to the Experimental
Section in Blast Shock Tube
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2. Army Aviation Research Institute, General Staff of PLA, Beijing 101121, China)

Abstract: The influence of rarefaction wave on the experimental section in blast shock tube with different isolator lengths was

simulated. To simulate the incident wave at the entrance of experimental section exactly and efficiently, a new method which couples 1D

and 3D computational programs was adopted, and small scale explosion was utilized to simulate actual overpressure waveforms in 1D

computation according to blast similarity rule. The computation results demonstrate the following features: alteration of isolator length L

does not affect the peak overpressure; when L is less than or equal to 20m, influence of rarefaction wave will reduce the impact time and

impulse of overpressure in experimental section; while L is larger than or equal to 30m, the rarefaction wave doesn’t affect these two

parameters in experimental section.
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Fig.1 Computational model of shock tube
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Fig.2 Pressure contours on the symmelry plane
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Fig.4 Influence of different L on the overpressure curves
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Tab.1 Variation of peak overpressure at the exit of
experimental section along with L(Unit: MPa)
S 25

A 0.231 0.231 0.231 0.231 0.231

L=5m L=10m L=20m L=30m L=40m

B 0.233  0.233  0.233  0.233  0.233

C 0.232  0.232  0.232 0.232 0.232

®2 MR OLRBEERERE L B9 (86 ms)
Tab.2  Variation of overpressure action time at the exit of

experimental section along with L(Unit: ms)

WA L=5m L=10m L=20m L=30m L=40m
65.1 84.4  118.7 124.6 124.6
B 64.7 84.1 118.9  124.6  124.7

C 64.9 84.2 118.9 124.6 124.7
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Tab.1

Variation of overpressure specific impulse at the exit of

experimental section along with L(Unit: Pa+s)

PURIIIESY

L=5m L=10m L=20m L=30m L=40m

6306.3 7247.5 7815.1 7825.3 7825.3
B 6300.2 7245.6 7815.7 7825.8 7825.8
C 6300.5 7244.7 7815.5 7825.5 7825.5
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