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Rarefied Gas Numerical Wind Tunnel VIII. HOPE

Katsuhisa KOURA, Mikinari TAKAHIRA, and Hiroaki Matsumoto

Aerodynamics Division, National Aerospace Laboratory

ABSTRACT

The "rarefied gas numerical wind tunnel (RGNWT)" developed for the simulation of rarefied

gas flows around three dimensional whole flight bodies is applied to the H-II orbiting plane

(HOPE) .
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2. HOPE

Some flowfield properties and aerodynamic characteristics are presented.
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Fig.1 Altitude variation of Knudsen number
based on the body length L, nose radius ra,
root-wingleading-edge radius rw, or tip-fin

leading-edge radius r».
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Fig.2 HOPE surface triangular pannels.
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Fig.3 HOPE settled in the RGNWT.

Fig.4 Molecular distribution around the

HOPE.
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Fig.5 Number density contour in the plane Fig.7 Pressure contour in the plane of

of symmetry of the HOPE. symmetry of the HOPE.

Fig.6 Translational temperature contour in Fig.8 Heat transfer distribution in the

the plane of symmetry of theHOPE. front surface of the HOPE.
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Fig.9 Drag coefficient (< :Kne=1) as

;ompared with the free-molecule value ([J;
---:theoretical). The experimental data
(O:M==T) measured in the NAL hypersonic

wind tunnel are presented for comparison.
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Fig.10 Lift coefficient (O :Kno=1) as

compared with the freé—molecule value ([1;
---:theoretical). The experimental data
(O:M==7) measured in the NAL hypersoniec

wind tunnel are presented for comparison.
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Fig.11 Ratio of lift to drag coefficients

(O :Knw=1) as compared with the free

‘molecule value ([J; -—-:theoretical). The

experimental data (O; M«=7) measured in the
NAL hypersonic wind tunnel are presented for

comparison.
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