o
Hl
ot
ol
Ho
ot
.l?{.:
o
e
o
1S
off
18

AA oojEYe] FHNH A5 P HuAE 7

ol¥
~

Aesddeln el Ed T4 A% 2 g3z

7131 §3*, ﬂ'?‘i_**, @ 3&] /}ﬂ'***’ zo].}“%****

ni
o\

Aerodynamic Analysis Automation and Analysis Code Verification of

an Airfoil in the Transonic Region
Hyun Kim*, Joo-Ho Choi**, Hyoung-Seog Chung***, Jo-won Chang****

ABSTRACT

Aerodynamic analysis of an airfoil in the transonic region was automated in order to enable
parametric study by using the journal file of the commercial analysis code FLUENT, pre/post
process Gambit and computational mathematics code MATLAB. The automated capability was
illustrated via NACA 0012 and RAE 2822 airfoils. This analysis was carried out at Mach
numbers ranged from 0.70 to 0.80, angles of attack; 1°, 2° and 4°, Reynolds numbers; 4.0x10°,
6.5x10°. The analysis results of a pressure coefficient were verified by comparing with the
experimental data which were measured in terms of chord length because the pressure
coefficient of an airfoil surface is a good estimator of flow characteristics. The results of two
airfoils show that this analysis code is useful enough to be used in the design optimization of
airfoil.

Key Words : Transonic region(d&% 49), CFD(ZH444<8), Automation Tool(AF3 T,
Pressure Coefficient(3}8 A 42), Shock Wave(F 2 3}), Airfoil Shape Optimization(o]]
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p = density

p = static pressure

v;= velocity in the ¢ direction
pg; = gravitational body force

F; = external body force
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L' = total energy per unit mass
H = source terms(body forces and energy sources)
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U; = the mean velocity
u; = fluctuation velocity

v = kinematic viscosity
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v = turbulent kinematic viscosity

G,= the production of turbulent viscosity
¥, = the destruction of turbulent viscosity
§-= user-defined source term

g, Gy = constants
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