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DAHWIN consists of a set of hardware and software and can consistently store and manage both wind tunnel and CFD

data by connecting to the network of the 2m x 2m Transonic Wind Tunnel and JSS. The system is also open to the
public via the Internet, and users can access the system from any computers using a web browser.
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System Main Unit Network Configuration

PC for Monitoring

Application of DAHWIN to Testing at the JAXA 2m x 2m Transonic Wind Tunnel
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DAHWIN has been applied to a number of test campaigns at the JAXA 2mx2m Transonic Wind Tunnel and has enabled
improved efficiency and reliability of EFD/CFD data through real-time monitoring, wind tunnel data correction, and so on.

In the near future, the system will be extended to other JAXA industrial facilities including low-speed and supersonic
wind tunnel.
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NASA CRM Standard Model

Supersonic Vehicles Low-Sonic Boom Design Concept
Validation (D-SEND)
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H-Il Transfer Vehicle Return (HTV-R)
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Digital/Analog-Hybrid Wind Tunnel (DAHWIN)
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Toward Integration of Wind Tunnel Testing (EFD) and Numerical Simulation (CFD)
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Wind tunnel testing based on experimental fluid dynamics (EFD) and numerical simulation based on computational fluid dynamics (CFD) are widely used for
predicting the aerodynamic properties of aerospace vehicles. JAXA has developed the Digital/Analog-Hybrid Wind Tunnel (DAHWIN), which is a comprehensive
platform for integrating EFD/CFD data and enhancing their efficiency and reliability.

O E=RiCFDERAV=ERRBRER

ERICFDB@ICHE BN —yZERAL T, ERROSTEPIR
BEZOTFHESEERBLEODICLET, FEHAFEEETD
FER LSS ERQEPZIFREIC KD ENTHMRZE SHEE CHIE
LET,

To prepare for testing, a model is designed and the test is
planned by utilizing pre-test CFD data. These CFD data are
also used to correct for the effect of wall/support
interference in wind tunnel tests.
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Correction for Support Interference by CFD
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Wind tunnel testing is performed. Wind tunnel data are
rapidly transferred to DAHWIN and compared with CFD data
in real time. Testing can be remotely monitored via the
Internet.
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Monitoring in the Wind Tunnel Measurement Room
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Analog Wind Tunnel (EFD) edd Digtal Wind Tunnel (CFD)

1RBURRET - SBRETE EUREE - SZSTHHEIE
Model Design/Test Planning Interference Correction for Wind
Tunnel Wall/Support System
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Real-Time EFD/CFD Remote Monitoring via Internet

Data Monitoring
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High-Fidelity CFD Using Model
Deformation Data
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EFD/CFD Data Integration
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Maximum Likelihood Estimation of Aerodynamic Characteristics
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EFD/CFD Unified Database
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Wind tunnel data and CFD data are fused to predict the most likelihood value of

aerodynamic properties. Both data sets are stored in a unified database for use in future
aerospace programs and research activities.
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Before wind tunnel testing, CFD analysis is conducted using
JAXA Supercomputer System (JSS) together with
the combination of automated grid generator (HexaGrid)
and CFD solver (FaSTAR). Also possible are computations of
the model configuration with the support system and
computations including wind tunnel components (wall, strut,
etc.).
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Whole Wind Tunnel Computation
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Wind tunnel data are fed-back into the digital wind tunnel and
CFD analysis is conducted again using these data. This step
improves the precision with which wind tunnel data and CFD
data can be compared.
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High-Fidelity CFD Analysis Using Model Deformation Measurement Data
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