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Investigation on the Design and Flow Characteristics of
Diffusing Double-S Inlets
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(Rainbow UAV Technology Co. , Ltd. , China Academy of Aerospace Aerodynamics, Beijing 100074, China)

Abstract: Diffusing double-S inlets are of particular interest in the aircraft design due to their ability of reducing
the radar signature and drag. Surface composition of the compact and offset bend double-S inlet can be quickly
accomplished with a polynomial central line, along with complex conformal intake, midsection and outlet shape.
Six ducts are created and multi-parameters which include centerline cutrvature, area ratio and middle-cross-sec-
tional shape are analyzed utilizing that method to study their effects on duct performance. Results indicate the
approach of a polynomial central line and cross-sectional shape is effective in the double-S inlet design and that
there are more complex flow structures in the double-S inlet compared with that in the S-duct inlet, Great em-
phasis should be placed on the control to the flow separation lying about the second S-bend and flow distortion a-
rose by eddy, those parameters of central line curvature, expansion angle and polynomial should be chosen to
beneficial the flow stability of the second S-bend.
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test and numerical simulation
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Table 1 Duct parameters of different schemes

BHIR BHE H—/£°S EHE

TR hm ERE SWRE Bk
1 0.56 0.220 0. 80/0. 35 2:1HE
2 0.50 0.220 0. 80/0. 35 2:1HE
3 0.50 0.220 0.80/0.35  2:1HHE
4 0.50 0.492 0. 80/0. 35 2:1HE
5 0. 44 0.492 0. 60/0. 35 2:1HE
6 0. 44 0.492 0.52/0. 27 3:1HE
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Fig.5 Pressure contours and flow streamlines on

symmetry plane of scheme 1
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Fig. 6 Pressure contours on middle control plane
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Table 2 Performance of different diffusers

TR OBERARR/Y AEEEER  EERHDC0)

1 98. 68 3.51 0.55
2 98.72 3.43 0.54
3 98.70 4,37 0. 67
4 98.73 3.13 0. 49
5 98.70 1. 69 0. 26
6 98. 22 1.37 0.24
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