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The goal of this study is to evaluate the performance around a wholly configured aircraft equipped with operating engines.
We performed full annulus Navier-Stokes calculations for NASA Rotor 67 rotating at 16043 rpm on an unstructured

hybrid mesh to evaluated typical performances of the rotor such as the adiabatic efficiency and an averaged total pressure

ratio of the fan; the study compared our numerical performances with the NASA's experimental those. As a result,

corrected mass flow under the choke condition and the flow rate near peak efficiency corresponded with substantially

small error. Moreover, shock waves emerged in the passage; their shapes revealed partially different around the tip of

each blade.
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walls of the nacelle. (a) Overview of the mesh. (b) Meshes around the tip
of'a blade and outer wall. (c) Meshes around the hub of a blade and inner
wall.
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Fig. 2 Adiabatic efficiency (a) and total pressure ratio (b) of NASA Rotor 67
are displayed as functions of corrected mass flow. Computational results

(closed circles) are compared with the NASA’s experimental results ® (open

squares). Each square was plotted by reading off values of adiabatic
efficiency, rotor total pressure ratio and mass flow rate for each NASA’s
experimental conditions shown in Fig. 12 of reference ®. Black open square
on each plot represents near peak adiabatic efficiency point in the NASA’s
experiment ®. Black open circle represents the point of maximum efficiency

among 7 simulated conditions.
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Fig. 3 Calculated relative Mach numbers at near peak efficiency [(a) and (b)]
are compared with the measurements presented in NASA Technical paper
2879 [(c)]. (a) Color map of relative Mach numbers on the cylindrical
plane that passes 90% span of leading edge from hub. (b) Distribution of
relative Mach number on the path that is shown in the panel (a). (c) Contour
plot of relative Mach numbers at 10% span from shroud at flow near peak
efficiency. The panel (c) is cited from left subsection of the panel 17 (a) of
the reference @,
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Fig. 4 Calculated relative Mach numbers at near peak efficiency [(a) and (b)]
are compared with the measurements presented in NASA Technical paper
2879@ [(c)]. (a) Color map of relative Mach numbers on the cylindrical plane
that passes 70% span of leading edge from hub. (b) Distribution of relative
Mach number on the path that is shown in the panel (a). (c) Contour plot of
relative Mach numbers at 30% span from shroud at flow near peak
efficiency. The panel (c) is cited from left subsection of the panel 17 (b) of the
reference @
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Whole images were created using FieldView18.0 as provided by Intelligent
Light via its University Partners Program.
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