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1. [FLE®HIC

G TIE, BARRICIEE 5 ERT] - 22— A bARSICEHIIS N DD, FEFOFNE
DHEGERLA T =X I, IRRIIOES 5540, femEI2iTe b R, Fx25H+5 2 i
FERFNEBETDH., I, BOFESCHNOELNIZEZ2EEL GO, IREMTET
HFREELTUL, MNGOKEY I 21— a3, fhitb% CFD (Computational Fluid Dynamic)
Rt AR TH L. £ 2T, AWOFZETIE, 5 RS AT 2D M2011 22 /7RIS T, CFD fig
e L, BERomms U TENRELZFHMIT 5.

2. F&

BEIRTZR & LTl M2011 Nose C JRGRIERL D IR & 4 5. ZDO~HEITAR 910 mm, iR
141 mm TH 5. AAZEEIICHECTE D LD ICFHREEILER 10 m OERR E 5. FHEK
1 & LU CIEIEREE RS 1 & Pointwise TAERT 2. Ak L724& % Fig. 113, AL, A0S
PEFRN O FERRFTARSEB O P ICELE S D, fiffr=— R & LT FLUENT 26 H 9 5. HMAI13E!
FAEOMABER LML LTH 2 5. TERENT M % Table 1 127577,

Table 1. CFD analysis conditions.

Variant Condition
Solver Type Pressure-Based
Turbulence model Spalart-Allmaras
(a) Overview Cell number 5734449
Fluid Air/Ideal-gas
Viscosity model Sutherland
Mach number 0.3, 09, 1.3

(b) Zoomed view
Fig. 1. The mesh generated for M2011 configuration.

Z Z C Spalart-Allmaras L€ 7 /TR TR SN D.

—(pv)+ (pvu)—G+ [ {(u+pv) }+Cb2p<av)2]—Yv+57 =+ (4)

72720, p: %, ¥ : Spalart — Allmaras E7 /VIZEB W TG SN D&, u; : FHEER & A8
Ry DR, G, : SLITKSTEDERIA, oy, Cyy @ TEL, u: ¥EUERRER, Y, : BEUTES it Z 2 ELE
MEPEOBR, Sy 22— —EROAEKIATH 5. £7-, Sutherland DREMEE T TR TR EIND.

p=no (L) )

2L, wc REE[kg/m-s], T EHEEE[K], po : AEVERLFEME[kg/m-s], T, : FMERE[K], S : ARE
EIKITH Y, py=1716 %1075 [kg/m-s], T, = 273.11 [K]FB LS=11056 [K] TH 5.
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3. KWRALER
Fig. 2 () X CFD fE#TIZ L D~ v~ 1.3 OFF R i EOBESATH Y, (b) 1XFE~ v
BoORRICE AT 2 —LUVEBRTHD. 20250 T, EfMEEE L OWERDO N2 — 138

PBOREL &L TN,

(a) CFD results for density distribution. (b) Schlieren photography in JAXA/ISAS.
Fig. 2. Comparison of CFD and windtunnel test results.

CFD f##T )~ 53R & B 7= HE D 28 1145 %5 % Figs. 3 ~ 5 (7. fitdv~ v~ Ri3IEIC 0.3, 0.9, 1.3

Th 5. JIAXA/NSAS 35 L OB K T O RGRE B2t & L CRtdi LT\ 5. CFD fiffTic & %
BHBREERRBER EBBDRES —H LTS, =138 TCHA 20 ° LlEichs 8
THERIDBAD LT D0, 2O X85 RKAAFMEORRAT —Z 1T\, ZOIEGIIAHATH
%. CFD f##Tic X 2 AR EIT B L TR R LY 002 FRERE LS 2o THY, MEET
NWERBETHIVERNSD EEZLND. TXTOY N TCFDf#fTIC LAy TF o TE—RA
MEENTEA 20 © O TRERBIEEE R LTS, v v 09 BEO 1.3 ([2B0W
20 ° LUFBLEU20 ° ULETE Yy F o 27— A v MREOMBEAI BN > TV 5.

(a) Lift and pitching moment coefficients. (b) Drag coefficients.
Fig. 3. Comparison of CFD and windtunnel test results about longitudinal aerodynamics at Mach 0.3.

(a) Lift and pitching moment coefficients. (b) Drag coefficients.
Fig. 4. Comparison of CFD and windtunnel test results about longitudinal aerodynamics at Mach 0.9.
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(a) Lift and pitching moment coefficients. (b) Drag coefficients.
Fig. 5. Comparison of CFD and windtunnel test results about longitudinal aerodynamics at Mach 1.3.
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