eI A S 20019 FAHSHE =28 B

FRETFRIE T

. A

A4 [=]

ol&

Fok
el
M

pp. 634~639

= gave] B AF

.-

KSME 01F250

;I_J‘g'-:é:—“‘ . %_1'5_1503‘”

A Study on the Impulse Wave Discharged from the Exit
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Abstract

The current study addresses experimental and computational work of impulse wave discharged from the
exit of two kinds of right-angle pipe bends, which are attached to the open end of a simple shock tube. The
weak normal shock wave with its magnitude of Mach number from 1.02 to 1.20 is employed to obtain the
impulse wave propagating outside the exit of the pipe bends. A Schlieren optical system visualizes the
impulse wave discharged from the exit of the pipe bends at an instant. The experimental data of the magnitude
of the impulse wave and its propagating directivity are analyzed to characterize the impulse waves discharged
from the exit of the pipe bends and compared with those discharged from a straight pipe. Computational
results well predict the experimented dynamic behaviors of the impulse wave. The results obtained show that
a right-angle miter bend considerably reduces the magnitude of the impulse wave and its directivity toward to
the pipe axis, compared with the straight pipe and right-angle smooth bend. It is believed that the right-angle
miter bend pipe can play a role of a passive control against the impulse wave.
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Fig. 1 Experimental apparatus and right-angle bends.
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Fig. 2 Pressure signals of the impulse wave at the exit
of the straight pipe (M =1.15).

Fig. 3 Pressure signals of the impulse wave at the exit
of the right-angle smooth bend (M =1.15).
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Fig. 4 Pressure signals of the impulse wave at the exit
of the right-angle miter bend (M =1.15).
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Fig. 6 Schlieren pictures and computed density
contours for waves propagating inside and
outside the exit of the straight pipe and pipe
bends.
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