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Abstract

Numerical computations were conducted to characterize the three-dimensional laminar flow
through an injector orifice having an inclined angle of 30°. For this study, the incompressible
Navier-Stokes equations in generalized curvilinear coordinates, using a pseudocompressibility
approach for continuity equation, were solved. The computations were performed using the finite
difference implicit, approximately factored scheme of Beam and Warming and multi-block grids
of complete continuity at block interfaces. The multi-block computations were validated for the
steady state using direct comparison of multi-block solutions with equivalent single-block ones,
including 2-D 180° TAD and 3-D 90° pipe bend. The comparisons between the numerical solutions
and the flowfield measurements for a tube with sudden contraction were presented in this work
for solution validation. Computational results showed the nature of complex flow fields within the
inclined injector orifice, including strong pressure-driven secondary flows in the cross stream
induced by the effect of streamline curvature. In addition, asyrﬁ’metric secondary flows were
induced in the Reynolds number range above assumed laminar flow regime considered. However,
turbulence calculations and grid dependency studies are needed for more accurate computations.
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