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B Test Results Using a Calibration Model

A series of tests using an ONERA-M5
calibration model has been conducted.
Comparisons of sets of data among other wind
tunnels with the same model configuration
indicate information for improving accuracy in
wind tunnel testing.

SEIMERE L= ap
18 B Item 14 BE Specification
X wI\E Mach Number 0.1 to 14
RALA/IVAE Maximum Reynolds Number 5 B B
(R=E= =0.2m) 4x 108 (Ref. length=0.2m,M=0.9)
SHRESE Stagnation Pressure 50 to 150 (kPa)

E5REE Stagnation Temperature 308 to 338 (K)

HIEBB~ A Test Section Dimensions 2X2%X4.13 (m)

SERVEE Construction 1960
50 I I I - o
& 45 ||— Po=150kPa I F1BR T HESE R
o ' — Po?EOkPa
[ o 1 AANOENEBDH BT EICko T, BRDAEEESR
7 35 T Po SO0kPa J/ MDRE., BELOEFRZERIT LA /WA ZEHDT
& a0 EDTEFT, ESREREDL A /ILVZABET v I\ED
= o5 / S — BHRERLIEDHCDETY .
é 20 // EPerformance Envelope
> 1.5 v /] The Reynolds number (one of the most
% 1.0 . —] important parameters in wind tunnel testing,
S os — together with the Mach number) can be varied
[0
C g0 by changing the stagnation pressure. The

00 02 04 06 08 10 12 14 18
Mach Number

operating range is shown in the figure.
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HBPresure Measurement Using PSP

Pressure Sensitive Paint (PSP) measurement
has recently been applied to wind tunnel
testing. Pressure distributions on the global
surface of wind tunnel models can be
measured quantitatively by this new technique.
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HWind Tunnel Model Depot

Calibration model for WINTEC wind tunnels are
stored in the model depot with special care.
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7 - 44 - 1 Jindaiji Higashi-machi, Chofu-shi, Tokyo 182-8522
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R, MEEP0sy MEORREBENTZORAD CRNEED . EREACEAERNLD., & WCocling System and Air Reservoirs _ | Highpressure Al
NOBFEEELEDITZEREECT, JAXABSERAR2M X 2mOIIEHHEE LS. < v The temperature of the airflow is gradually increased when the wind tunnel is

operated for a long period. The cooling system controls the temperature using
J\#0.1h'51.4 (FEDO.1EHS1.412) OEEHDRERD REEESGENIC CEDRERADES R water as coolant. Sufficiently dry air stored in two spherical reservoirs is used

b for air inside the wind tunnel. p
BRI T . N

Cooling Tower
The JAXA 2m x 2m Transonic Wind Tunnel is a closed-circuit and
continuously operating facility, which can produce transonic flow up to a
Mach number of 1.4. The test section is the largest of the transonic
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HEMain Blower and Motor

ZESFEEEE Compressor The main blower driven by a 22.500kW thyristor motor produces
3,450kW the test section flow. The maximum revolutions per minute is 710. It

,jrg

weighs about 40t, so that it takes 5 -10minutes to start or stop.

ZEERE#E Compressor

facilities in Japan. This wind tunnel has been used for measuring ' . . g> -200kw
aerodynamic characteristics and stability of aircrafts developed in Japan ; . , e II?%éﬂ%% ' o #’
. ’ . - ~ ooling Sys ) x /
since 1960. ' s’ﬁj 4
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Sc}:'eens 22.500kW EEENE Thyristor Motor
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Settling Chamber
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Flexible Nozzle [
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Test Section B EERL U CRRSROT v\, EH. BEREZFREDREEICHIEHLT
’ i E . EEHEY 2T I WET,
RRERE \" . Suction Duc ?ﬁ]@fﬂ“ﬂain Blower Operating System BMOperation Room
ManitacineiPariny {" " In the operation room, the main blower, the auxiliary suction blower,
:ﬂUEnB ~ the compressors, the cooling system, and other facilities are
K A sHAl=E operated. The Mach number, pressure, and temperature of the airflow

Instrumentation Room

AESBICIE. AIEEETEO4ANSILETERSINTNDZH, J
ERERE. AEHNEEE. EFTENSBETERINTVNDS T - !
BEAESO2ERN G DE T, AIECIE2ERZIMITIF D5 "

10— b, #IRE R 2E2h— bhibbFT., BEICIIE ' e 7 _é;léicl‘i:rlrl]'y Coolin
FEARE Z X3 B 583 H— hHid D EEREFICE. ZDBEMICIHU h

CLFNHDA— hZRBAICRELF T, BlcT—FEEME [ —— "y
3 il EAH— NOFBESERTS. I EREHAIZE _ :
est Section EREAE T, MEEERL THRR S Y 1 —ILICfE > TR N \\_
"This wind tunnel has three test section carts. Cart #1, BHEEMRMFCEBELET, 5ﬂ“§5"—i€9¥§ LTEBICEN -
which is most frequently used, has four perforated walls ?GJT:’:V?D%D%L;Ub‘biﬁ.%ﬁl’?e@ﬁﬁam’éﬁbh FHRK TR
~and a support system for a full-span aircraft model. Cart HEBREITIC e TERT,
#2 has also four perforated walls and a support system Hinstrumentation Room

for a half-span model. Cart #3 has slots on the top and
bottom walls and was specially designed for the
application of flow visualization techniques. Cart #4 is
now plé{ﬁned to improve data productivity.
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HEDiffuser

Airflow passing through the test section is
decelerated in the diffuser and goes back to the
main blower.

In the instrumentation room, the attitude of the wind
tunnel model is remotely controlled, and test data are
acquired and analyzed.

BN FEER AC Motor
8,000kW

fHBNXEE Auxiliary Suction Blower

4,487rpm

= are controlled with high accuracy.
Operation Room
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B Auxiliary Suction Blower

Transonic wind tunnels have a plenum chamber that
encloses the test section to bleed part of airflow for
high subsonic and supersonic Mach numbers. The
auxiliary suction blower controls the plenum chamber
pressure to keep the test section Mach number
constant.



