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Numerical Simulation of Supersonic Intake Performance for NEXST2
Using Structured-Unstructured Zonal Approach
Masahiro Kanazaki, Hitoshi Fujiwara, Yasushi [to,
Takeshi Fujita, Shigeru Obayashi, Kazuhiro Nakahashi

In this paper, the numerical simulation method for the supersonic intake performance is proposed. According to the

wind tunnel test by NAL, the performance of the supersonic intake integrated to a wing-body was different from the

nacelle-only configuration. This result suggested that the intake performance is affected by the wing-body existence.

To inspect this difference, the simulation with the nacelle-only configuration and wing-body-nacelle configuration

were performed and the calculative results were compared. To obtain higher numerical accuracy of the shock wave,

the structured Navier-Stockes code with the low-Reynolds number k-¢ turbulent model were applied to inside the

nacelle, while to adapt to the complex geometry of the wing-body-nacelle configuration, the unstructured Euler code

was applied to outside the aircraft model. To perform this calculation, the structured-unstructured zonal approach was

developed.
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Fig. 1 Wind tunnel model for scaled supersonic experimental
aircraft and intake at NAL.
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Fig. 2 Computational grid for the nacelle inside flow

(structured region).

Fig. 3 Computational grid for the aircraft outside flow

(unstructured region).
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Fig. 4 One mesh overlapped grid for structured-unstructured

zonal approach.
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Fig. 5 Generated computational grid for structured-unstructured

zonal approach.

This document is provided by JAXA.



MZEEEEY 3 2L — ¥ 3 PHl S v R Y 7 A20035 04 223

(b) (b)

Fig. 6 Computed Mach number contours along a cross sectional
view of the nacelle; (a) nacelle-only configuration, (b)

wing-body-nacelle configuration.
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Fig. 8 Comparison of computational results obtained by
nacelle-only configuration and wing-body-nacelle
configuration.

(e)

(d)
Fig. 7 Computed Mach number contours of wing—body-nacelle

configuration along a cross sectional view of the nacelle; (a)
MFR79%, (b) MFR77%, (c) MFR73%, (d) MFR66%.
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Fig. 9 Cross sectional view of total pressure contours; (a) nacelle-only configuration (MFR73%) (b) wing—body-nacelle configuration

(MFR73%).
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(b)
Fig. 10 Comparison of computational results with experiment;
(a) nacelle-only

configuration, (b)  wing-body-nacelle

configuration.
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