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Fig.1 Concept scheme of unmanned aerial vehicle
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Fig.2 Design scheme of submerged inlet
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Fig.3 Schematic diagram of computing domain
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Fig.4 Schematic diagram of submerged inlet on plane surface!"!
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Fig.5 Comparison diagram between simulation and test results
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Fig.6  Variation of inlet performance with flight speed
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Fig.7 Total pressure distribution of inlet at different
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Table 1 Inlet performance of benchmark scheme
Ma o DC,,
0 0.9577 0.7285
0.2 0.9870 0.1391
0.4 0.9793 0.0391
0.6 0.9703 0.1201
0.7 0.9588 0.2483
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Fig.8 Schematic diagram of boundary layer suction holes
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Table 2 Summary of boundary layer design conditions

AL S IR W
opt.1 0.25D 2%W,
opt.2 0.5D 2%W,
opt.3 D 2%W,
opt.4 D 1%W,
opt.5 D 3%W,
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Table 3 Calculation results of boundary layer suction
position influence

T DC, Ao ADC,

PRl 0.9703 0.1201 — —
opt.1(0.25D) 0.9730 0.0759 0.28% -36.80%
opt.2(0.5D) 0.9734 0.0837 0.32% -30.31%
opt.3(D) 0.9735 0.0889 0.33% -25.98%
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Fig.9 Total pressure distribution at inlet outlet(along course)
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Fig.10 Near wall streamline distribution in front of inlet
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Fig.11 Total pressure distribution near the inlet (XOY section)
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Table 4 Calculation results of boundary layer suction
flow influence

o DC, Ao ADC,,

Bl 0.9703 0.1201 — —
Opt.4(1%7,) 0.9729 0.0950 0.27% ~20.90%
Opt.3(2%7,) 0.9735 0.0889 0.33% -25.98%
Opt.5(3%7,) 0.9739 0.0847 0.37% -29.48%
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Fig.12 Total pressure distribution at inlet outlet (along course)
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Fig.13  Total pressure distribution near the inlet (XOY section)
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Research on Performance Optimization of Submerged Inlet Based on Boundary
Layer Suction

Xiao Yi, Shen Liang, Liu Min, Yang Changfa
Jiangxi Aviation Research Institute, Nanchang 330213, China

Abstract: Submerged inlet has the advantages of high stealth performance and low flight resistance, this kind of inlet
usually has the basic characteristics of excellent low-speed performance and low high-speed performance. In order to
improve the inlet performance of aircraft in cruise state(H=11000m,Ma=0.6), boundary layer suction holes are installed
in front of the inlet, the effects of boundary layer suction position and suction flow rate on inlet performance are
analyzed. The numerical simulation results show that the boundary layer suction in front of the inlet can discharge
some low-energy airflow near the wall so as to improve the inlet performance. However, when the suction flow is
constant, the suction position of the boundary layer has little effect on the inlet performance. Therefore, the design of
boundary layer suction device in front of the inlet is an effective means to improve the inlet performance of the
submerged inlet in the high-speed stage.

Key Words: submerged inlet; boundary layer suction; numerical simulation; performance optimization; total
pressure recovery coefficient
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