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Abstract

Computational Fluid Dynamics (CFD) technology has been developed continuously for
decades to reduce computational cost and increase accuracy. The development of turbulence model
is one of the key issues for the CFD technology to predict flows more realistically. The turbulence
model of [1] has already been tested by Priori Test Method in case of fully-developed turbulent

channel flow at various Reynolds Numbers. It is found that the model is able to predict the gradients
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of Reynolds shear stress and the mean velocity profiles accurately. Therefore, the present work is

aimed to validate this turbulence model in more complex flows. Furthermore, the paper shows the

detailed procedure on how to implement a new turbulence model into Ansys Fluent software by

using User-Defined Function (UDF). The results of the implemented turbulence model are validated

with the data from the Direct Numerical Simulation (DNS) for turbulent flows in a straight square duct

[2, 7]. It is found that the implemented turbulence model can predict turbulence-induced secondary

flows more realistically compared to the existing turbulence models in CFD commercial software.

Keywords: Turbulence Model; User Defined Function (UDF), Computational Fluid Dynamics (CFD)
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2.2 General Rivlin-Ericksen constitutive

relation for turbulent flow [1]
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2 PNS 2]+ Cubic model —Higher order maode]
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M15799 1 Variable Macros #lgluan13dey

Variable Macros Description
C_Rl(c,b) Density

C_Plc,t) Pressure

C Ut U-velocity

C Vit V-velocity

C W(c,b) W-velocity

C Klc,t) Turbulent kinetic energy (K)
C_D(cb) Turbulent dissipation rate (&)
C_UDSI(c,b) i-th UDS scalars
C_UDMI(c,t,D) i-th UDM scalars
C_DUDX(c,t) Velocity derivative
C_DUDY(c,b) Velocity derivative
C_DUDZ(c,t) Velocity derivative
C_DVDX(c,t) Velocity derivative
C_DVDY(c,t) Velocity derivative
C_DVDZ(c,t) Velocity derivative
C_DWDX(c,t) Velocity derivative
C_DWDY(c,t) Velocity derivative
C_DWDZ(c,t) Velocity derivative

C MU L(c,t) Laminar viscosity
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