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Study on the Buzz Characteristics of Supersonic Air Intake
at Mach 2.5

Hyoung-Jin Lee* - In-Seuck Jeung**

ABSTRACT

Theoretically, stable operations of an inlet are achieved at the design condition. However, at
off-design conditions supersonic inlets often encounter the problem of aerodynamic instability, called
inlet buzz. During inlet buzz, supersonic inlets exhibit considerable oscillation of the shock system in
front of the inlet and corresponding large pressure fluctuations downstream. This phenomenon results
in decrease of engine performance. An experimental and numerical study was conducted to investigate
the phenomenon of supersonic inlet buzz on a generic, axisymmetric, external-compression inlet with a
single-surface center-body. This study suggest that intermittent buzz exist and the frequency become to

be large as increasing the back pressure.
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Fig 1. Model installed in wind tunnel
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Fig 2. Shadowgraph of Buzz (AR=0.904)
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Fig 3. Pressure Distribution (AR=0.904)
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Fig 4. Mach contour (AR=0.904)
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Fig 5. Frequency Characteristics of Buzz as AR

44 =

B d7e B d73e Augdn FFF
FA Ax 7Y 25E5 FTFS ol &3 v}
3} 25 254 F7) FYTY W= 54 #
Aolth HighE W3 A7IWA W= 5A4S
=9 ARG F49 4" dole ¥ 3 3

T3 AHEant Wz #@ake B wAY

FAT JR w9 4 &}

i

AL 7Y wickal we 42 o
< o BHoh JE3 =z E4 3

KN

=2

e

2!

Re e

A BE FHH A4 Aol F
ol

4

L2

e
®
ok 1
dn T oo Mmoo ot & &2 o

N3} gg o] Fola AgolA M
W@ AFE P Aol

5% 7

2 d7e #EgreR /874 (AR
3 : M10500000072-05]000007210) A3} Zuba
gL 2 AEdEta H A ESAFANE
AFHl ol g ArAugiych

- 335 —

. Dailey, CL.,

6. & 1

i}ed

5

HO

. Surber, L.E.,, and Numbers K.E., "Tactical

Fighter Inlets”, Intake Aerodynamics Vol. L
Von Karmen Institute of Fluid Dynamics
Lecture Series 1988-04, 1988.

. Ferri, A. and Nucci, L, "The Origin of

Aerodynamic Instability of Supersonic
Inlets at Subcritical Conditions ," NACA
RM L 50K30, 1951.

. Sterbentz, W.H. and Evvard, J.C,”" Criterion

for Prediction and Control of Ramjet Flow
Pulsations," NACA TN 3506, August 1955.

. Trimpi, RL., "An Analysis of Buzzing in

Supersonic  Ramjets by a  Modified
One-dimensional ~ Non-stationary ~ Wave
Theory," NACA TN 3695, 1956.

. Connors, J.E., and Wollett, R.R,

"Performance Characteristics of Several
Types of Axially Symmetric Nose Inlets at
Mach Number 3.85," NACA RM E52115,
November 1952.

. Nagashima, T.Obokata, T., and Asanuma,

T.,"Experiment of Supersonic Intake Buzz"
ISAS Report No. 481, University of Tokyo,
May 1972.

"Supersonic Diffusers
Instability,” Journal of the Aeronautical
Sciences, Vol. 22, No. 11, November 1955,
pp 733-749.

. Oswatitsch, K., "Pressure Recovery for

Missiles with Reaction Propulsion at High
Supersonic Speeds”", NACA TM-1140, 1948

Lo, WHE, FAH, “ohet 25 2EE B

71 &7 % 54 47, 2006d £A
sewt¥y =33, ¥HRITFFEI, pp

189-192



