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Abstract

An effort is underway to develop a procedure for the regular use of CFD analysis in the

design of turbopump volutes. Airflow data to be taken at NASA Marshall will be used

to validate the CFD code and overall procedure. Initial focus has been on

preprocessing (geometry creation, translation, and grid generation). Volute

geometries have been acquired electronically and imported into the CATIA CAD

system and RAGGS (Rockwell Automated Grid Generation System) via the IGES

standard. An initial grid topology has been identified and grids have been constructed

for turbine inlet and discharge volutes. For CFD analysis of volutes to be used

regularly, a procedure must be defined to meet engineering design needs in a timely

manner. Thus, a compromise must be established between making geometric

approximations, the selection of grid topologies, and possible CFD code

enhancements. While the initial grid developed approximated the volute tongue with a

zero thickness, final computations should more accurately account for the geometry in

this region. Additionally, grid topologies will be explored to minimize skewness and

high aspect ratio cells that can affect solution accuracy and slow code convergence.

Finally, as appropriate, code modifications will be made to allow for new grid

topologies in an effort to expedite the overall CFD analysis process.
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