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ABSTRACT

The flow around a 2-D airfoil is simulated at a low speed. In this study we counsider two
schemes: the matrix-free LU-SGS (Lower-Upper Symmetric Gauss Sidel) implicit scheme and the
explicit/implicit hybrid scheme to obtain steady or quasi-steady state solutions . Regarding turbu-
lence model, either the Baldwin-Lomax model or no turbulence model is applied to the compressible

Navier-Stokes equations. Results of these caluculations are well compared with experimental data.
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1: Grid for NACA63; — 018 airfoil (272 x 100 cell)
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X 2: Grid for NACAG3; — 018 airfoil (344 x 100 cell)
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3: Residual convegence history at a = 3.0° with and
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%] 4: Residual convegence history for different time in-

crements at « = 3.0°
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B 5: Residual convegence history for different schemes
at o« = 3.0°
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6: Comparison of surface pressure profile between
computation without turbulence model and experiment
at a = 3.0°
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7: Comparison of surface pressure profile between
computation with Baldwin-Lomax turbulence model

and experiment at a = 3.0°

&: Mach number contours for no turbulence model at
a = 3.0°

9: Mach number contours for Baldwin-Lomax turbu-

lence model at a = 3.0°
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10: Comparison of surface pressure profile between
computation without turbulence model and experiment,

at o = 7.0°
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[X] 11: Comparison of surface pressure profile between
computation with Baldwin-Lomax turbulence model

and experiment at « = 7.0°
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12: Comparison of surface pressure profile hetween
computation without turbulence model and experiment
at « = 10.0°
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13: Comparison of surface pressure profile between
computation with Baldwin-Lomax turbulence model

and experiment at a = 10.0°
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K 14: Mach number contours for no turbulence model
at o = 10.0°

15: Mach number contours for Baldwin-Lomax tur-

bulence model at o = 10.0°
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16: Comparison of surface pressure profile between
computation with Baldwin-Lomax turbulence model

and experiment at o = 10.0°

17: Mach number contours for Baldwin-Lomax tur-

bulence model at a = 13.0°

R EDOTRNDOKESNAAFEL T D L9 Al At
T, ELMET VA BB LR OVEETH B HREITER
&P LD —8hk T, Ll Wolc AR AL
TLEIE, FFEEES KREKEL TL £, A
MRELSENRL TEROZENFFEZ ERICFRITHZ &R
TERV, WAENEMT 2L ZOEEE< 20, C -«
DI T S ER L —KT BRI ELNLR N, Z
DIZHEFKET NVOEANLE L5,

HEDEMZ L ->TERE, I, FIEL V-0 E
MIWAVBICRKREREELEZ AL Y705, FOX Ok
AIZIFEET LIS T, BBTTFLLEE L5
T 5,

HEE

AT Yy RE~OEFTET VEAZH 7> THEE A
W2 W A B RFRER S ATHLSE O KA K
BEtL £,

SEXB
[1] Men’shov, I. and Nakamura, Y., A Hybrid Ex-
plicit/Implicit Unconditionally Stable Method for

16
1ab B-Lmodel o A+
: 4 1
No model A ,'+
1.2 +
. O
Experiment - +
- " #+ ¢
Qo &
g 08 +'<>
06 &
K
04r $
&
02 .-
# Cd
0.0 Ry o P o P
"o 2 4 6 8 10 12 14

Angel of attack

18: Comparison between computed and experimental

aerodynamic characteristics of NACAG3,; — 018 airfoil

Viscous Compressible Flows, Proc. 13th CFD

Symp., 1999, pp. 198-205.

Men’shov, I. S. and Nakamura, Y., Implementation
of the LU-SGS Method for an Arbitrary Finite Vol-
ume Discretization, Proc. 9th CFD Symp., 1995. pp.
123-124.

Baldwin, B. S., and Lomax, H., Thin Layer Approx-
imation and Algebraic Model for Separated Turbu-
lent Flows ; AIAA paper 78-257, 1978.

McCullough, G. B. and Gault, D. E., Examples of
Three Representative Types of Airfoil-Section Stall
at Low Speed, NACA TN. 2502, 1951.

Thic dociiment i nrovided hv JAXA





