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Numerical Investigation of Flow Distribution and Pressure Drop in a Conical Manifold
Compared with a Constant Circular Cross-Section Manifold with Orifices
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Abstract
In this study, a numerical analysis of a parallel and reverse flow manifold has been carried out. The effect of the

presence and removal of-acentral orifice in a manifold with a constant circular cross-section has been investigated.
The numerical results obtained are in good agreement with the existing experimental results. This study shows that the
presence of a central orifice plays a fundamental role in equalizing the mass distribution of the inlet air between the
branches of .a manifold with a constant circular cross-section, so that by removing the central orifice, the value of
(ENU%) increases by an average of 54% compared to the case of a manifold with a central orifice. Due to limitations
of the construction; as well as the high pressure drop due to the presence of a central orifice in the manifold branches, a
conical distributor and collector were used for the first time. The conical manifolds were simulated in four different
cases. In the conical reverse flow manifold, with the decrease of the diameter ratio from 2.5 to 0.5, the dimensionless
quantity (ENU%) decreases significantly and its performance is suitable. In the conical reverse flow manifold with the
diameter ratio (D/d=0.5), the flow uniformity is well achieved and the average dimensionless quantity (ENU%) is
0.0067. Finally, the effect of the Reynolds number change on the changes in (ENU%) was observed to be insignificant.
Keywords: Parallel Flow Manifold, Reverse Flow Manifold, Computational Fluid Dynamics, Pressure Drop, Uniform Flow.
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