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A New Operation Method for a Large-Scale Shock Tunnel

Kunio SOGA, Yasutoshi INOUE
‘ and
Takashi YAMAZAKI

ABSTRACT

In order to construct and operate a large-scale shock tunnel for use in such projects
as the recovery of rocket payloads and artificial satellites, a new operational method for = -
short-duration wind tunnels using a large-orifice plate and high speed valves is proposed
in this paper. The practicability of this method has been studied using the -gun tunnel,
and the results of these experiments are shown in this paper. The subject matter of the
experimental study was the measurements of the tunnel stagnation pressure and temper-
ature changing the orifice area with and without a piston; performance test of the high
speed valve installed in front of the nozzle; and measurements of pitot pressure and
stagnation heat-transfer rate of the cylinder to diagnose the flow established in the test
section.

The results of the preliminary experiment showed that the presenf method would
be very useful for construction and operation of a large-scale short duration wind tunnel.
The exclusion of the diaphragms and the piston enabled us not only to make a large-
scale wind tunnel but also to eliminate dust in the flow. By using a large-orifice plate
together with high speed valves, early stabilization of tunnel stagnation conditions and
a steady flow in the test section were achieved. The use of high speed valves to replace
the diaphragms and the elimination of the piston enabled us to reuse both the states of
high pressure in the driver tube and the partially evacuated pressure in the dump tank
after the tunnel operation. Therefore, the tunnel reset time was reduced dramatically.
The effect of a piston on the performance of the tunnel was negligible.

On the basis of the above results, a construction plan for a large-scale shock tunnel
to do research on a hypersonic flow having Mach numbers of 10 and 15 is presented.
The tunnel consists of a spherical high pressure chamber of 10 m®> which can withstand
air pressure of 30 M Pa, an electrically heated driven tube 25 cm in diameter and 20.5m
in length and two spherical vacuum chambers of 1,800 m3®. The nozzle exit diameter
is 60 cm.
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