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Numerical Simulation of Turbulent Flow Using the Exponential

Expression of k-e Equation
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ABSTRACT

This paper presents a numerical simulation of a turbulent flow around a wing section
by use of k-e turbulence model. In order to assure the positiveness of k and e, the ex-
ponential expression of k-€ is used. IAF method is adopted as a computational scheme.
A new treatment for the boundary condition on the wing surface is devised. A turbu-
lent flow around NACAOO12 wing section with 5-deg. angle of attack at Re= 10° is

simulated.
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Fig. 1(a) Mesh division around a wing section (NACA0012)
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o : given by boundary condition

® : computational point
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Fig. 1 (b) Computational domain
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Fig. 3 Pressure contour (NACAQ012, a=5°, Re=10°)
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Fig. 4 Pressure distribution along wing surface
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Fig. 5 Comparison of eddy viscosity

k- € ;. present cal.

C-S : Cebeci-Smith model )

5. & & B &

k—€ B, EOBICLTEBEDLSERNDER
ZETNVT B, SBROBENRETHS, F12
KWTRUICEBDERZH I, EHAERDOEE
MERBEINTOEROHBAINEARALL >TINE, B
R EDEOENAEN D I2HNEBITT 5 & X,
SOHINEBRARBEOUBRMBHKELEZ LN S,

1)

2)

B £ X B

Patel, V.C., Rodi, W., Scheuerer, G.: Tur-
bulence Models for Near-Wall and Low
Reynolds Number Flows: A Review, AIAA
Journal, Vol. 23, No. 9, September, (1985).
Kodama Y.: AModel to Assure Positiveness
of k and € in the Computation of the k-e
Turbulence Model, Journal of the Society
of Naval Architects of Japan, Vol. 160,
December, (1987).

Thic dociiment i nrovided hv TAXA



232 MZEFEHERAERESIER 8 S

2 b= 2FRRAOBERLE " 46 DM
BRI R R L HEE, (1985).

5) Abbott, LH., and Doenhoff, A.E.: Theory
of Wing Sections, Dover, (1959).

3) Rodi, W.: Turbulence Models and Their
Application in Hydraulics —A State of the
Art Review, June, (1980).

4) REBRS: " MEMEFLEAOZIRTR
BEbogr 4/ VWV IBHFENICET 20

Thic dociiment i nrovided hv TAXA





