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Numerical Analysis of Generating Mechanism of Supersonic Inlet Buzz by URANS Approach
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We conducted numerical analysis of flow around external-compression inlet model at the Mach number of 2.0 by
unsteady Reynolds-averaged Navier-Stokes (URANS) method. We examined the generating mechanism of supersonic
inlet buzz and its predictability by numerical approach. As a result of discussion about mass balance inside the inlet, we
obtained simple inlet buzz model which is expressed by delay differential equation. The oscillation and frequency of the
inlet buzz is well represented by the buzz model. We also showed physical parameters to determine the onset of inlet
buzz. These parameters are key to predict the onset of inlet buzz by numerical approach.
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Fig. 1: Schematic of the supersonic inlet and inlet buzz
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Table 1: Summary of analysis conditions

Mach number M, 20
Total temperature T, 220K
Total pressure Poo 287 kPa
Area of outlet A, 7.6 %
Area of slit Ay 20.0 %
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Fig. 2: Pressure fluctuation inside the diffuser

Table 2: Comparison of simulation and exp. data

Value Simulation Exp. Error [%]
Mean pressure [kPa] 167.95 16547 15
Frequency [Hz] 289 279 36
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Fig. 4: Relation between m;,,, Mg, and massin CV
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Table 3: Summary of parameter for buzz model

Cin —2.12x10%3s71
m, 0.1%4 ¢
Cout 0.75x 103s71
my 0.0267 g
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Fig. 5: Numerical solution of buzz model by 4th order RK method
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