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Fundamental Study of Aero Acoustic Test Method for Flight Reynolds Number Wind Tunnel
Test in Pressurized High Reynolds Number Wind Tunnel

Yoshihisa Aoki, Shigeru Hamamoto, Hiroshi Kanda, Mamoru Sato (Japan Aerospace Exploration Agency)
Takeshi Kimura, Hironori Nishijima (IHI Aerospace Engineering)

Abstract

The high frequency tone (e.g. ultrasonic) measurement is important in the wind tunnel test using scale
model. There are two problems for ultrasonic measurement. One is whether ultrasonic could be measured in
the pressurized high Reynolds number wind tunnel. The other is whether ultrasonic was theoretically
generated from the model in the flow under pressurized environment. The microphone and the pressure
transducer for high frequency tone measurement and pressurized environment use were selected for ultrasonic
measurement method confirmation in this. The measurement data from these and generated frequency from
theory matched well for Aeolian tone measurements. Then we tried boundary layer transition measurement
using china clay method under pressurized environment.
Key Words: Pressurized High Reynolds Number Wind Tunnel Test, Aero Acoustic Measurement
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Investigation of starting loads reduction technique using a protuberance
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Abstract
Starting loads reduction technique using a protuberance was investigated in the JAXA 1m by
1m supersonic wind tunnel. A protuberance was set upstream from the model on the upper
and lower nozzle wall. As a result, it was found that the shock wave by the protuberance
induced a decelerated area around the model and reduced more than 20% of the starting load
of normal force at a Mach number of 3.0. This deceleration by the shock wave from the

protuberance was confirmed by pressure of the model surface. Furthermore, shock wave

strength passing through the model was weakened in this decelerated area.
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Mach Number and Buoyancy Corrections, Uncertainty Analysis using
Digital/Analog-Hybrid Wind Tunnel (DAHWIN)
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Abstract
As a trial of the integration of Experimental Fluid Dynamics (EFD) and Computational Fluid Dynamics
(CFD), JAXA has developed a system called Digital/Analog Hybrid Wind Tunnel (DAHWIN), which is a
comprehensive platform for integrating EFD/CFD data and enhancing their efficiency and reliability. The
system is presently served for the practical use in the JAXA 2mx2m Transonic Wind Tunnel. In the present
article, adding the introduction of Mach number and buoyancy corrections, uncertainty analysis of DAHWIN,
several examples of the corrections and analysis to NASA-CRM is introduced.
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Wind Tunnel Calibration Test Result in JAXA 1m by 1m Supersonic Wind Tunnel in FY 2013
Yoshihisa Aoki (Japan Aerospace Exploration Agency)
Hironori Nishijima, Norihisa Ando, Takashi Hirano (IHI Aerospace Engineering)
Mistunori Watanabe, Kazunori Mitsuo (Japan Aerospace Exploration Agency)
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Abstract
We conducted annual wind tunnel calibration test on November in 2013 in JAXA 1m by 1m supersonic
wind tunnel. Mach number distribution at test section and aerodynamic longitudinal forces of AGARD-B
standard model were measured in this test campaign. Mach number distribution and aerodynamic longitudinal
forces with roughness generally used in development test matched the past data. And we found the tendency
of forebody axial force coefficient without roughness changed.
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Wind Tunnel Tests on a HST Low-Speed Performance Verification Model with an Electric Ducted Fan Engine, Part 2

Seigo Koga, Tomonari Hirotani, Hideyuki Taguchi (JAXA),

Takahiro Fujikawa, Daisuke Kanameda, Akira Hayasaka and Takeshi Tsuchiya (Univ. of Tokyo)
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Abstract
Wind tunnel tests to obtain low-speed aerodynamic characteristics of a hypersonic passenger aircraft were conducted at
the JAXA 2mx2m Low-Speed Wind Tunnel. The wind tunnel test model has an electric ducted fun (EDF) engine. This
paper mainly describes improved methods for wind tunnel tests with an EDF engine and examples of the application.
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Automatic System for JAXA Pressure-Sensitive Paint Measurement

Mitsuru Kurita, Kazuyuki Nakakita, Kazunori Mitsuo (JAXA),
Hideki Yamaya (ISE)

RS

This paper describes a data processing method of a pressure-sensitive paint measurement in an industrial wind tunnel in
Japan Aecrospace Exploration Agency. In the industrial wind tunnel, the productivity is important as well as the
accuracy of data. Data processing techniques are discussed to enhance the processing data rate. Especially a key
technique is a method of detection of target markers in the image registration. The proposed data processing method is
evaluated in JAXA’s 2m x 2m transonic wind tunnel. The measurement system consists of several cameras that are
controlled automatically. As the result, the measurement system realized a quasi-real-time pressure-sensitive

measurement, which leads high productive pressure-sensitive paint measurement to the industrial wind tunnel.
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