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Abstract

The Wind Tunnel Technology Center (WINTEC) is the section that takes care of the 11 main wind
tunnel facilities at the Institute of Aerospace Technology (IAT) of JAXA. Besides the management
of the facilities, the Center also conducts research on new testing and measurement technologies to
meet the needs of wind tunnel users. In this report, the operation result of the facilities in

FY2005 as well as the fruit of the R&D for improvement of their performance.
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Table 1  Tabie of wind tunnels of WINTEC
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Facility Type Test Section Speed/Mach No. Establishment
6.5m X 5.5m Low-speed Continuous =
wind tunnel : LIWTT atmospheric 6.5m(H) X 5.5m(H) 1 - 70m/s FY1965
. . 3 - 60m/s
X -
jm Zlm;;;;: ;peed wind Ctontml}lloug img{‘)) X 2m{(W) X (normal) FY1971
unnel : [ atmospheric m Max. 67m/s
2m X 2m Transonic wind Continuous _
tunnel : TWTT pressurized 2m(E) X 2m(W) M=0.1-14 FY1960
0.8m X 0.45m High
Reynolds number wind Blow-down 0.8m(H) X 0.45m{W) M=0.2-1.4 FY1979
tunnel : THWFT2
1m X 1m Supersonic wind _
tunnel | SWTT Blow-down 1m(H) X 1m(W) M=1.4-4.0 FY1961
0.2m X 0.2m Supersonic Continuous
X J E _
wind tunnel : SWT2 pressurized 0.2m(H) X 0.2m(W) M=1.5-25 FY1994
0.5m Hypersonic wind Blow-down _
tunnel : HW7T7? w. suction Nozzle ¢0.5m M=5,7,9 FY1965
1.27m Hypersonic wind Blow-down _
tunnel : HET2 w. suction Nozzle $1.27m M=10 FY1994
0.44m Hypersonic shock _ Y1967
tunnel : HST Shock tunnel Nozzle ¢0.44m M=10, 12 (refurbished in FY1994)
750kW Arc-heated wind Arc-heated ~ _ . FY1981
tunnel | AW high-enthalpy Nozzle $11.5cm M=4.8 (designed) (powered up in FY1993)
- Inductively-
11 -
Ok _ICP heated wind coupled-plasma Free jet Subsonic FY2004
tunnel | PWT .
high-enthalpy
Table 2 Operation Results of Main Wind Tunnels in FY2005
max. FYH17 Rate of External . JAXA A
&
W/T Capacity | Results | Operation Use ( Campaign ) Project Use for Space Activities
LWTs 200 days 156 79.50% 20 ( 4 )| APG
LWT2 200 days 168 84.00% 81 «( 10 ) | APG, ISAS Reusable Rocket (9)
TWTL | 200 days 190 | 95.00% 84 ( 7 ) | APG, SFO ?ﬁg“ﬁansomc‘ESt
SWTL | 800 runs 728 | 91.00% 289 ( 4 ) | APG, SFO ?iﬁgz)s”pemmc Test
HWT 200 runs 73 36.50% 0 ( o)
AWT 80 runs 20 25.00% 3 i) (Composite, TPS)

APG: Aviation Program Group, SFO: Office of Space Flight and Operations
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Table 3 Wind Tunnel Testing for Space Activities

Project Office W/T Measurement
Retrofiring of '
Reusable Rocket ISAS LWT2 3-D Stereo PIV
H2B Transonic Testing SFO TWTL Aerodynamic Forces, Pressure Distribution
H2B Sup'ersonlc SFO SWTL Aerodynamic Forces, Pressure Distribution
Testing
Table 4 List of Subjects of Wind Tunnel Technologies
Subjects
- Ttems

Improvement of Productivity
- Establishment of Sweep Mode Measurement in TWT1 (2001-2007)
- Installation of ESP in LWT1 (2001-2005)

Improvement of Accuracy
- Model Attitude Measuring Technique in TWT1 (2003-2005)
- Correction of Wall Interference in LWT1/TWT1 (2003-2007)

Investigation of Flow Characteristics
- Standard Calibration Model Testing (Continuous)
- Flow Calibration in the Test Section {Continucus)

Individual Tssues
- Investigation of Interference between Nacelle and Wing (LWT1, 2004-2005)
- Study of Half Mode! Testing Technique (LWT1, 2005-2007)
- Study of Model Supporting System for Small Aircraft ({WT1, 2005-2007)
- Measurement of Noise and Investigation of its Source (LWT2, 2004-2007)
- Providing Humidity Measuring System (LWT2, 2004)
- Refurbishment of Balance Calibration System (TWT1, 2004-2006)
- Study of Wall/Model Support Interference (TWT1, 2003-2007)
- Correction of Errors Due to Temperature Shift for Balance Measurement
(TWTH, 2003-2007)
- Boundary Layer Control for TWT2 {TWT2, 2004-2007)
- Survey of Maximum Blockage for SWT1 (SWT1, 2003-2007)
- Decrease of Starting/Stopping Loads in SWT1 (SWT1, 2003-2007)
- Measurement of Aerodynamic Heating by Infrared Camera System (HWT, 2003-2005)
- Flow Visualization in Hypersonic Flows (HWT, 2003-2005)
- Intrusive Measurement Technigues in High Enthalpy Flows (AWT, 2004-2007)
- Study of an Inductively Coupled Plasma High Enthalpy Wind Tunnel (PWT, 2005-2007)

Future Facilities
- Conceptual Study of High Reynolds Number Wind Tunnels (2004-2007)
- Technical Assessment for Refurbishment of Wind Tunnels (Continuous)
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