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NUMERICAL STUDY OF VARIABLE GEOMETRY NOZZLE FLOW
USING A MESH DEFORMATION TECHNIQUE ON HYBRID UNSTRUCTURED MESHES

JW. Kim and O.J. Kwon™
Dept. of Aerospace Engineering, KAIST.

In the present study, unsteady flow simulations of a variable geometry nozzle were conducted using a
two-dimensional flow solver based on hybrid unstructured meshes. The variable geometry nozzle is used to achieve
efficient performances of aircraft engines at various operating conditions. To describe the motion of the variable
geometry nozzle, an algebraic method based on the basis decomposition of normal edge vector was used for the
deformation of viscous elements. A ball-vertex spring analogy was used for inviscid elements. The aerodynamic data
were obtained for a range of nozzle pressure ratios, and the validations were made by comparing the present
results with available experimental data. The unsteady nozzle flows were simulated with an oscillating diverging
section and a converging-diverging section. It was found that the nozzle performances are influenced by the nozzle
exit flow characteristics, mass flow rate, as well as unsteady effects. These unsteady effects are shown to behave

differently depending on the frequency of the nozzle motion.

Key Words : 71 -Z+(Variable Geometry Nozzle), B4 A-a(Unsteady Flow), ZA} H3] 7] (Mesh Deformation Technique),

AR APAMI(Spring Analogy)
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Fig. 2 Computational meshes
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Fig. 3 Mach number contours and density gradient magnitude
for different nozzle pressure ratios
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Note

This paper is a revised version of a paper presented at the

KSCFE 2013 Spring Annual meeting, Seogwipo, Jeju, May
15-16, 2013.
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