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Analysis on Hypersonic Rarefied Flows
in High Knudsen Number Flow Regime

by

Takashi Ozawa, Toshiyuki Suzuki, and Kazuhisa Fujita (JAXA)

ABSTRACT

At Japan Aerospace Exploration Agency (JAXA), a hypersonic rarefied wind tunnel (HRWT) has been developed for the purpose of
improving understanding of rarefied gas flow characteristics. In this work, we first develop a rarefaction model for pitot pressure
measurements for hypersonic rarefied flows. Second, we investigate a measurement method using Patterson-type probes in high Knudsen

number flow regime for HRWT.
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BEZ B EEDH 2 LICL 0 LA L RBURTENE & 34
L7z, &7z, 7e—7FREOHEET 290 K EEE LK

Zu—71 I AV v MEAZENEN 1.4, 0.14, 0.05 mm D 3
FEEEMTH L72(X 4 208). X 10 (2 HRWT i B 0 & 5=
PRIz 5 3 O Patterson 7 12— 7 J& D OISO M
BaRT. Tu—7 A TIE7 a— 7 Hi7 I I g 53
U, 7uo—7HiGOEEL 300 K LA, Tu—7
B & C I L728E, MNGICRKRE 2MEER, 7
a2 — 7 HiFICEB W TIEA BRI EAH9 5. HRWT &
B oMz e—7ENEENEN 30 Pa FEE T
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&\/Z=es2 +s\/;[l+erf(s)]
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—TEFNEL B, T2, AV v MEN NS WVZET
0—7ED LA NV ABURIFPEILE WS E RS, 6
2, DSMC HEfgtric L5 70— Ex2 HHESFiio 7
o — 7 JEPRERE & i U725, Tm—7 A, BITH LT
1T LA 2 VREN 5 UTFICBWTHEREE 02 ITR KT
IS%FEECTH Y, LA JIVAREN/NEL DI ELTDE
NS D Fr—T7 CIZBE LTI, 15~25%FR 5l
TR RO TN HERE L Y bEW T e —TEE FHIL T
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MER/NSWITREE LW, TAXRT MU ET D
VR D,

5. BhYIc
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HIF L 7=,

L1813, F4 Patterson S u— T EDT ALY Rk
fEME AR AR L, WICT AV IBEELEH L
Z U MEMFZER Patterson Bl 70— 7 Z8EL, FHI
S L FRATHRE R 2 IR RFE T 2 T ETH 5.
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AUz IR (15K06611) OB EZ= 17126 D Th
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