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Assessment and Validation of Turbulence Models for
the Optimal Computation of Supersonic Nozzle Flow

Ho Dong Kam* - Jeong Soo Kim**

ABSTRACT

Assessment and validation of RANS turbulence models are conducted for the optimal analysis of
supersonic converging-diverging nozzle through the comparison between computational results and
experimental data. One/two equation turbulence closures such as Spalart-Allmaras, RNG k-¢, and k-o
SST are employed to simulate the two-dimensional nozzle flow. Computational results with the
turbulence models mentioned fairly well predict shock structure of the nozzle-inside and pressure
distribution along the wall. Especially, SST model among the employed ones shows the best

agreement to experimental results.
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: total energy

: generation term

= Q

: static enthalpy
. diffusion flux

: turbulent kinetic energy
: conductivity

: static pressure

=L R |

: additional term

Re : Reynolds number

S source term

T : static temperature

u : mean velocity

X : Cartesian coordinates

Y : dissipation rate

a : inverse effective Prandtl number
9 : Kronecker delta

€ @ : turbulent dissipation rate
v . viscosity-like term

H 1 viscosity

P : density

o : turbulent Prandtl number

Iy

: shear stress

r : diffusivity

Subscript

b : buoyancy

eff : effective

M : fluctuating dilatation

k : turbulent kinetic energy

€ @ : turbulent dissipation rate

v : molecular kinetic viscosity
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Fig. 1 Computational domain and grid configuration
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