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Reynolds Number [108] based on ¢ = 0.2 m

M Specifications
IBH Item HE specification
EIAY: Mach Number 0.1~1.4
L1/ ILZE
. Reynolds Number 0.2 ~ 4x10¢ (Reference length ¢ = 0.2 m)
(EgRC=02m) 7 g
KEHREN Stagnation Pressure,Po 50 ~ 150 kPa
KEHE Stagnation Temperature,To 308 ~ 333K (35~60°C)
BIEBE Test Section Dimensions 2%x2x4.13m
THEE Construction 1960
5 T T T T
—P0 = 50 kPa To =323 K (50 °C) Eﬂgﬁiﬁ@
4 —P0 =80 kPa c=01 "/_Atest Section
P0 =100 kPa KEBEEN, THDOELA /IVABEB(LEE DT EHHEZE
—PO=120kPa ZEERATS 2 LRAORREEERICRLET. ZRORIEN
3 | L —P0O=150kPa EHMNDHTE D LA / IV AHIG, BROMENETT T Y/ \E
EHIC, SEEETIRRLEELHEEERTT.
2 L M Performance Envelope
Performance envelope of this variable density wind tunnel is
shown in the figure. Reynolds number is the ratio of inertial
1 forces to viscous forces. Mach number is the ratio of velocity to
the speed of sound. They are the most important parameters in
high-speed wind tunnels.
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HENASA CRM model

The CRM model has the configuration of a typical passenger
aircraft proposed at NASA wind tunnels. Many tests were
conducted with this CRM model configuration at many transonic
wind tunnels in Europe, the United States, and Russia. Mutual
data comparison enables us to make sure of the flow quality. It
is the most important aspect of the performance of the wind
tunnel.
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M Tests of Spacecraft and Rockets
Flow characteristics drastically change around speed of sound.
Although the spacecraft and the rockets do not cruise in
transonic speed like the jet airplanes, many problems of
complex transonic flows should be solved.
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Purposes of testing, Research and Development
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Investigation of aerodynamic DHERANRD fE@ICHh DD HEFAND

characteristics to design
configurations

Investigation of pressure
(aerodynamic heating) distributions
to design (thermal) structures
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B Research and Development of Optical Sensing Technologies

Research and development of the optical sensing technologies are carried out. Global pressure measurement of the model surface
becomes available using pressure-sensitive paint (PSP), which illuminates according to the density of oxygen in the air. Time series
velocity measurement of the flow field also becomes available with particle image velocimetry (PIV). These EFD results are compared
to those of the CFD by the Digital/Analogue Hybrid Wind Tunnel (DAHWIN).

Investigation of effectiveness and
steering force of control surfaces
to design control characteristics
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FIZI/ 73O - I\(TVUy REAYZT L (DAHWIN)

DAHWIN (Digital/Analog-Hybrid Wind Tunnel)l&. 777304 EE (EFDEERER) &7V ¥ IVER (CFD $ifiEY S ab—yaYy) L &S
T2, WETSYbTI+—LTY, BEEREMEVZ 1L —YaVEE@NICERTDTEICKD, MZEH - FEKSRSTOEHZBELE D
HDigital/Analog-Hybrid Wind Tunnel (DAHWIN)

DAHWIN is a comprehensive platform to integrate experimental fluid dynamics (EFD) and computational fluid dynamics (CFD). By the
use of DAHWIN, we aim to enhance the efficiency and the reliability of future aerospace vehicle developments.
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Transonic Wind Tunnel
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E£5 m 02 BERXEROEEGROEEE W40 t 5D FT. RREEH710 rom TR, &
KEAK1.25. RAFEOO0 kg/sHESNE Y. TRXEAHZHRET 2 ETEBKIE. EE
22500 kW, BEFEEEFEHLERERRHI100tHDET., v/ \#ZEL0.001ICHIET

\ AElE ZEREHER 3,600 kW . e o [ s e
BALE. RETERIRTT SREERET SRHTT. BLEAS = WCooling System and Air Supply Godling Tower Compiszsr SFE®. 03 rom ORECEERBLES.
-~ o . N
N R _ . R Sy The cooling system consists of a main cooler, water pumps, and a cooling tower. As P ERERERE 3,450 kW Il Main Blower and Main Drive Motor
q”éﬁt&ﬁb bilc. 3] lgi;ﬁ chﬁER*ﬁﬁ!l;AIE@Uﬁ;ﬂ’ééttﬁ - - ; NN it is necessary to cool down the adiabatically compressed air by the main blower, ( Compragsor The two-stage axial main blower has a 5-m diameter and weighs 40 tons. At its maximum

the total temperature of the tunnel flow is controlled by the cooling system. The air

speed of 710 rpm, a pressure ratio of 1.25 and a flow rate of 900 kg/s are obtained. The main
drive motor has a rated power of 22500 kW and weighs 100 tons. Its rotation speed is
controlled in accuracy of 0.3 rpm to have Mach number accuracy of 0.001.

EHRAEZTVE T, 2mx2mESEREEI. Yv/\#0.1~1.4

supply unit has two spherical air storages and two compressors. The dried storage
—

(Eﬁ@ 0.1 1E~ 1.4 Elz) wgﬂgﬁb\ﬁﬂ%ﬁﬂgﬁ btfii%@ﬂ%k@ = - : X air is used as a working gas, and for pressure control of the tunnel circuit.
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A wind tunnel is a facility for simulating aerospace vehicles in motion.
Instead of flying, we set up the scaled model (supported in the artificial

wind) and made the required measurements. The JAXA2 m x 2 m ISR - M=
t . ind t I which leted in 1960. is the | ti & = T ﬁ;ﬁ:’;g; Plenum Chamber
ransonic wind tunnel, which was completed in , is the largest in Vanes . & =51 22,500 KW D A=t
Japan. It can perform continuous testing from Mach 0.1 to 1.4 (0.1 to AIEERIS . ERFIE CTREFE D O—IFERREB 2. 21, (B) %ﬁ-ﬁﬂ Main Drive Motor ZEAFM Maln Drive Motor
1.4 times f han th 4 of d). Replacing th . BEOAERN— EENEROBTED 2 EWELE>TNET, creens
.4 times faster than the speed of soun ) eplacing the machine HEBENTEVNDT S 3 X0 4 DOTHBIAEH— FHidb Settling cfﬂﬂ)ﬂeﬁi My F%E % Main Blower
components, we have provided the data of almost all aerospace F9, FH— NMIRMREZIGREDRZ SN, HRZBAZEIFEHIC A%/ Xy \
vehicles developed or used in Japan. HlE EHAIL. SESHAE VY ZERTIRIEZEEATVLET, £ Variable Nozzle
TREICE, BERERZETS HOREBIARTIZEHE (AIZ/ X @ AIES #1 Bl s
V%) ERATLET, Test Section ‘ ‘ v #1 Bl
M Test section & s, X 0~ 710 #1#1c (c):ntr:?rl Fl’gnelk& : -

o - The test section consists of an inner cart with porous or slotted \ S A ﬁmMain I;Tower rem omrees REAZTE. EXEE. REXERCAERRERARNC S Y/ \HEEL. HARCREES
lJAXA *ﬂﬁl?ﬁ@ﬁgiﬁ walls, and the outer plenum chamber to establish uniform flow ‘ 4 “ zﬁ!:i%)E?_Jﬂiﬁﬂ;ni%ﬁﬂ?&ﬁlc&6?5&5&1‘3?“@7&??2353’0 A= OR—ERE =R
Speed ranges of the JAXA large wind tunnels around sonic speed. There are 4 interchangeable inner carts as #2 BB L y l'\. ETAIZOR=ERE Hlifls o2 AROBREERR > TLET.

well as 3-type configurations for various test purposes. Each #%ﬁ.“fﬁ“é‘ fEBhEEhE V e [l Control Room
cart has a model support system. It precisely controls and stAl= stAlZE 8,000 kW HIH=E

#2 Control Panel ,

[ .
=;E{—2?§u—y measures the model attitude angle and serves environments to #2 Control Desk and E::::mentatnon \
Ty various sensors. A variable nozzle and 2nd throat form aero Instrumentation Desk
‘y . .
—2 shape for supersonic operation up to Mach 1.4.
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F—YERELFET. CORHOEHAISE. FEHES R
ZRA. EROSFERERRE. DYV ERBAEETY .
M Instrumentation room

In the instrumentation room, the test conditions are set and

managed with safety monitoring of the model. Then, the test
data are acquired. The instrumentation desk, the #2 control

In the control room, the Mach number of the tunnel flow is controlled by the Main blower, the
suction blower, and the aero shape of the test section. Pressure and temperature of the
tunnel flow are also controlled by the vacuum pumps, the air supply, and the cooling system.
The #1 control panel and desk in the control room have the same functions as the #2 control
panel and the desk in the instrumentation room.

AC Motor Control Room

#HENXERE 4,487 rpm

Suction Blower

fEEREE(MSLLE)
Hypersonic Wind Tunnel

2 = BEEEAM1.4~4.0)
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Supersonic Wind Tunnel n%n%g‘e ;ﬁg;g)e%g t;ypi(g desk, and the #2 control panel act as a centralized remote
p control facility, so much so that even an one-man operation
1.27miBE SR M10 R is possible.
L Hypersonic Wind Tunnel blow down )
( N\
g i larel SN MS.7 pomi BB ERHED SHERTE. BERRESC L DMEZOMEET
\ J WET ., COHWTICKD. EXEBEDHDIHE ELENTHESE
CD WYz MRER(Y/\0.9) » BEEEAMO.1~1.4) [ mximismeER M1.4~4.0 RARIRHT ) Elﬂﬁ@ﬂﬁ?l&ﬁﬁ@qmt\’é.ﬁ{}\‘ﬁ_tﬁ :@72 m. #25 m. —F& EOENT. BEEEEZTHEELTVET,
Transonic Wind Tunnel L Supersonic Wind Tunnel : : blow down ) #1200 mBbFT., EERTRIDFNERRIC. BEEOR B Suction Blower
EEg% N . h ERDUNE CBENETRERGRED . BHEROIAE <IN At Mach 0.9 and above, the plenum chamber is suctioned
?:gfimcévé;i’ﬂﬂ.ﬁnnel MO.1~1.4 iﬁltiilﬁﬁjgus BRAEEGELFDET, by the suction blower to establish supersonic flow. It
.E\VUJZII%%T - h : | [l Tunnel Circuit enables supersonic operation of the wind tunnel at almost
) KEUERER (~70m/s) 6.5Mx5.5mI{EEE ~70m/s B 1 7 | E 'm: The tunnel circuit is 25 m wide, 72 m long, and about 200 m half the electric power of that only by the main blower.
Low-Speed Wind Tunnel L Low-Speed Wind Tunnel continuous ) JE%;I 278 ;E 3 == around the centerline of the pressure vessel. The subsonic
preforated walls ‘ J)' flow speed is adversely proportional to the cross section

area like the river flow.






