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ELRIEEIT Specification

iz Type AREEHFERT Closed circuit; continuous, atmosheric
AIEBR~T % Size of test section 2mx 2miEAREE. REd4m 2m x 2m square cross section, 4m long
FE Wind speed HA3~60m/s (E#E) . RE67m/s Normally, 3 to 60m/s, (continuous),

Maximum 67m/s

REEENH Power for fan 250k W 250k W .
o IF
REFRERE Gust wind AENRYIDHHENAO~+0.15rad. #REFIO~20Hz Incidence angle of movable cascade wings O to £0.15 u
generator (ETZREO0~+#14.5m/s. FEHI0.05seckd k) rad.; Vibration frequency O to 20Hz — '

REGER: : B, =R, BRERVOS VY LR (Vertical gust O to £4.5m/s approx., Period 0.05 sec
or more) Gust wind waves: sine, triangular,

rectangular, and random 2mXx2m Low-Speed Wind Tunnel
Oy NEYERY Robotic model ENF6EHE. AIRERE1470.0N, ([E#E+0.5mm 6 degrees of freedom, Capable of moving 1470.0N,
THFEE support system Position precision £0.5mm

197 1B, 19955 E1ER (ORy MIFREE) . 1998FEHE (B8 FY1971 : completion, FY 1995, added (Robotic model support system),
BEiE. EUESIES 25 L) FY 1998 : upgraded (Motor and wind tunnel control system)

BEZEEIC L BDEHIZEETA Pressure-Sensitive Paint Measurement
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Pressure-Sensitive Paint (PSP) measurement is an innovative
technique to acquire pressure image on an aerodynamic model
surface. The luminescent intensity of PSP is sensitive to pressure,
and the luminescent image is measured by a CCD camera. The PSP
measurement system at low-speed is applicable to research and
development of train and automobile as well as aerospace vehicles.
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Particle Image Velocimetry for Velocity Field Measurement
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Particle image velocimetry is the velocity field measurement techniqgue that seeding particles dispersed in the
wind tunnel are illuminated by double pulsed laser light sheet, then the displacement of seeding particles are
calculated from acquired particle images by image processing. Consequently, instantaneous velocity distribution
can be calculated by this technique. Flow structure of vortex on the delta wing can be visualized with a
combination of PIV and robot support system.
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Wind Tunnel Technology Center
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Outline of 2mX2m Low-speed wind tunnel

This closed circuit type wind tunnel was built in FY1971. This tunnel has
been used for a variety of tests from basic aerodynamic research to tests
for aeroacoustic noise, flutter , boundary-layer control, powered lift aircraft
tests, and especially, the development of the low-noise STOL vehicle

A KA 0 ela e oW pulence ow noise, and
also appropriate size of test section are very important for the testing.
This tunnel has also a gust wind cart that enables evaluation of gust load
and of flight movement in a gust wind.
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Closed type test section is used for general wind tunnel tests. Strut
and robot support system can be installed to support the testing
model. Cross-section of the test section is 2 mX2 m and its length is
4 m.
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ZZEH— b Gust wind cart
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%@iﬂﬁ\ n’f-ﬁf}ﬁﬂlﬂ Settling chamber, contraction
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In the 6 X6m settling chamber, honeycomb and wire screen are placed
to reduce flow deflection and vortex. Relatively high contraction ratio
of 9.0, realizes low turbulence at the test section.
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Flow path is expanded to reduce the flow speed,
and pressure is recovered. Corner vanes are
installed at the four corners to bend the flow
squarely.

B — b Open cart

A vertical wind speed component to simulate gust can be added to
the uniform flow by moving fourteen airfoils in front of the test section
up to 20Hz. The vertical a cascade of speed component of sine wave,

triangular wave, rectangular wave, and random wave can be produced AERBORNT—T 2 1 v MUROHRITIETT . MER FRI-N
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Open jet flow without solid boundary can be obtained at the
test section. Bell mouse is attached to diffuser downstream of
the test section to take air flow in. Flow is stabilized by some
holes on diffuser which work to alleviate flow oscillation.
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A testing model is supported by strut from the floor of the
closed cart. Six-component force while changing the angle of
attack and side slip angle can be measured by a pyramid
type balance.
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m XERE Fan
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3.5m diameter fixed single-stage fan is driven by
a 250kW variable speed electric motor at 475
rpm maximum.

Oy R3ZHFRE Robot support system
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A model is supported from
downstream by an industrial ro-
bot with six-degree freedom.
Control of model position and
attitude is easy and an efficient
testing of flow field measure-
ment around a model without
moving measurement system is
possible by moving the model.
Aerodynamic force can be also
measured by using internal six-
component force balance.

=HAIFNE > X 7 L control and
measurement system
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Wind speed and attitude of model are controlled from the
operation room or side of the test section. Testing data
from measurement instruments such as force balance and
pressure sensor are acquired and processed. Electric
scanning pressure measurement system can obtain several
hundreds of data of pressure ports simultaneously.




