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Force test [A SST experimental plane separation test] °
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These schlieren pictures show aerodynamic interference between a SST experimental plane SEREEE Completion FY1961
and its acceleration rocket model. Aerodynamic interference forces were measured by force MiEEE imerovement FY2000
balances installed in each model.
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Pressure distributions of an inlet wall of a combined cycle engine were measured using electric n‘?a'nﬁfe ﬁs*;fe%g t’fgg
scanning pressure measurement system. - N
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These pictures show the flow visualization of the boundary layer transition on the wings using liquid (¥»102) KEUERER (1 m/s~60m/s) (_Transonic Wind Tunnel continuous ) 'L .
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1mX 1m Supersonic Wind Tunnel

This wind tunnel is one of the leading facilities in Japan for research and development. It
provides a supersonic flow at Mach numbers between 1.4 and 4.0. In the TmX 1m test section,
aerodynamic force and pressure are measured with flow visualizations.

Since it was completed in 1961, the run number, in other words, tunnel blowing times exceeds
24,000. This wind tunnel has contributed for all supersonic vehicles developed in Japan such as
SST(SuperSonic Transport), H-lirocket, HOPE-X(H-II Orbiting Plane-EXperimental) spacecraft,
and so on. Its upstream part was replaced in 1999. Then it has superb flow qualifies as the
intermittent blow-down type wind tunnel.

TmX 1m Supersonic Wind Tunnel
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The silencer tower is 27 meter height and reduces
wind tunnel noise by a sound suppresser, a helmholtz
resonator, a by-pass silencer and acoustic materials.
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Model support system has ranges of =20 degrees in pitch
angle and =320mm in height. Either pitch angle or height is
changed by the hydraulic powered link system.
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Voltages and signals of balances for aerodynamic force
measurement, pressure transducers and other sensors are
acquired by a data acquisition system. The voltage and
signal data are processed to physical quantities,
aerodynamic coefficients and so on in a minute. Electric
scanning pressure measurement system is used to
measure hundreds points of pressure of the model.
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The size of the test section is Tm heightX 1Tm widthXx 1.8m
length. On both side walls of the test section, two windows of
B650mm diameter were installed for a schlieren system. In the
ceiling and the floor, two interchangeable flanges of 600mm
diameter were installed for an additional observation.
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Mach number, stagnation pressure, duration time, model
attitude, and other parameters are set on the control table.
Around 8~10 tests per day are carried out by one-man
operation.

(1) w=m 2vPa
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Variable Nozzle
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Dried air as the working gas is stored up to 2M Pa in
two tanks with volume of 905m3and 1150ma. If the
tunnel blows 20 seconds at a Mach number of 2, the
pressure of the air storage decreases of 0.3MPa.
This dried air is shared among the transonic wind
tunnel, the high Re number transonic wind tunnel, and
the flutter wind tunnel.
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When the tunnel blows, this valve controls the total pressure
in a settling chamber from 150kPa to 1,300kPa according
to chosen Mach numbers. It is a plug type valve with a
diameter of Tm. It only takes 5 seconds to stabilize the total
pressure at any Mach number.
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The upper and lower nozzle flexible plates were made with
18mm thick stainless plates. A Mach number is set between
1.4 and 4.0, with 0.01 increment. The nozzle aerolines are
altered by 21 electrical jacks on each wall. Mach number
uniformities were improved by independent jack position
adjustments.



