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An Extension of the Useful Running Time in a Ludwieg Tube

by a Reservoir-Orifice Method.

Takeo AOKI and Kazuaki TAKASHIMA

ABSTRACT

A reservoir-orifice method is described, which extends the useful running time of a Ludwieg
tube by using a reservoir and an orifice (nozzle) at the upstream end of the storage tube. The
method has been called “‘driver-reservoir method” and it is used to expand the running time of a

shock tube.

For a unique or optimum area ratio of an orifice, velocity and pressure of the flow after steady

expansion at an orifice will be the same as that of the flow behind the unsteady expansion wave in
the storage tube. At that time, the weakest reflected wave from the orifice will be obtained.
Furthermore, when the area ratio of an orifice is timely controlled, the effect of a reflected

wave is expected to be less than that of the fixed area ratio.
Firstly, the case of constant area ratio is treated. The equation which gives the optimum area
ratio is theoretically derived by using the relations of one-dimensional steady flow and unsteady

one,

Using the method of characteristics, a numerical simulation of nozzle-reservoir flow system has
been carried out. The result of the numerical simulation was compared with the result of a
theoretical equation. We got good correlation between the result of the theory and that of the

numerical simulation.

Secondly, the numerical simulation for variable area ratio of a nozzle is presented to obtain the

optimum control parameters of the area ratio of the nozzle.
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