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Numerical investigation of turbulence characteristics of flow in fixed and
oscillating transonic fan cascade
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Investigations of the phenomena associated with the Fluid-Structure interaction in transonic
Received 15 July 2014 turbomachines due to the presence of unstable flow behaviors have doubled in significance.

Accepted 12 October 2014

Available Online 08 November 2014 Severe restrictions of the experimental methods have developed researchers approach in this

field to Numerical methods. Nevertheless, using simple two-dimensional model to investigate the

phenomenon of quality is inevitable because of high computational cost of numerical methods in

Keywords: L L . R . .

Tumomachmes Turbulence Flow aerodynamic and aeroelastic simulation of full model of turbomachines. In this paper transonic
Oscillating Cascade flow in fixed fan cascade and fan cascade with central blade vibration in Forced harmonic pattern
Transonic Flow is simulated and variations of turbulence characteristic patterns are studied. In order to prevent

Transonic Fan divergence of the solution and achieve more accurate results, the step by step algorithm is

developed. On the other hand, spring methodology with linear torsional springs is used for
movement of dynamic grid around the oscillating blade. Mesh quality is assessed by examining
maximum Mach number and y+ variation. Comparing the results with the available experimental
data indicated a significant difference in the position of the vortices that are detached and re-
attached. This difference proves the use of turbulence model is more accurate in terms of the
wide separation. In this paper, effect of blade geometry, flow separation and central blade
oscillation on flow pattern and turbulence characteristics of transonic flow have been
investigated. Obtained results explain the effect of the mentioned parameters on the turbulence
kinetic energy and dissipation frequency.
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