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Influence of the Duct and Bleed Plenum Volume on the Inlet Buzz
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Numerical analysis was performed to figure out the influence of the duct and bleed plenum volume on the inlet buzz,
which is the oscillation phenomenon of the shock wave. Analysis object is the rectangular intake which is introduced to
pre-cooled turbojet engines developed by JAXA and the computation is conducted at free stream Mach number 3.4.
When the duct volume is sufficiently small, the buzz is suppressed, but there is no difference between the middle duct
and large duct about the occurrence of the buzz. As bleed plenum volume was increased for the inlet that the buzz
had been occurring, pressure pulsation was suppressed. Therefore, the buzz is suppressed when the ratio obtained by

dividing the duct volume by the bleed plenum volume is small.
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Table.2 Free Stream Condition

M, 34
T,, K 300
P kPa 610
Re 1294 x10°

HEREICELTE, S oA T — I ERRDA T —
TESIOBERGEL, Z 7 Ny, IR T LT RSB LT
(B 2 S G ¥ S Gl THE K (=) A By B TR A Y i ot o O | i o
LIHTN B LU F O T- T 5 (Fig3)?.

Fig.3 Model II
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Table.3 Specifications of the grid(Model 1T)

V; mm?3 3.379 x 105
L mm 127.3
A, mm? 3525
A, mm? 1467
A, mm? 1173~1614

Table.1 Analysis Condition
Dimension 2D
Turbulence Model Spalart-Allmaras
Flux Measurement HLLEW
Accuracy Second Order Accuracy
Time Integration LU-SGS
2 0.001
Inner Iteration 7
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Fig4 Threefold duct
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Table.4 Specifications of the grid(Model 1I)
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Model
11 (1-fold)
V, mm?3 3.463 x 105
V; mm?3 3.379 x 10°
ViV, 133
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Fig.5 Threefold bleed plenum
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Table.5 Analysis Result 1 (Duct Volume)

Ae/At 08 0.85 0.875 0.9 10 11
1-fold X O O O O O
5-fold X X X O O O
10-fold X X X O O O
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Table.6 Analysis Result 2 (Duct Volume)
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Fig.7 2-fold Duct
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Fig.8 Static Pressure
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Table.7 Analysis Result 3 (Bleed Plenum Volume)

1-fold 2-fold 3-fold 4-fold
Judgement X O O O
ViV, 2.65 133 0.884 0.663
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Fig.9 2-fold Bleed Plenum
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Fig.10 Pressure History
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