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Influence of the plate on the cavity flow-induced oscillations
and the modification of the oscillation frequency equation

SI Har qing, WANG Tongguang, ZONG Hur Ying
(College of Aerospace Engineering,

Nanjing University of \Aeronautics and A stronautics, Nanjing 210016, China)

Abstract: A" numrerical solution of the three dimensional URANS equation was presen-

ted using thefully implicit unfactored methods, where the turbulent coefficient was calculat-

ed based on the revised B-L turbulence model, and numerical simulations were implemented

for supersonic three dimensional open cavities. T he self-sustained oscillatory motion of the

shear layer was studied for plates with different lengths. The plate in the cavity isolates the

shear layer and the cavity, and therefore reduces the coupling between the cavity pressure

fluctuations and the shear layer. The oscillation of the shear layer decreases with the increase of

the plate length. Based on the different characteristic lengths, Heller’ s frequency equation was

modified. The frequencies predicted by the modified equation agree with those by the close box a-

coustic model; several comparisons demonstrate the validity of the modified equation.

Key words: aerospace propulsion system; fully implicit unfactored method; N-S equations;

cavity flow-induced oscillation; predicted oscillation frequency equation
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Fig.1 A schematic of the cavity geometry
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Fig.2 Computational grid at the forward bulkhead
and along the leading of the cover plate

Fig.3 Computational grid at the rear bulkhead
and along the trailing of the cover plate
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Fig. 7 M ach contour ( with the plate length
= 12.7 cm)
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Fig.8 Comparison of the pressure
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Fig.9 Comparison of the pressure
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Fig.10 Comparison of the pressure

fluctuation for point 3
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’ ’ Table 1 Comparison of the predicted frequency
, (1)
/(Hz  /(Hz)  /(Hz) /( Hz)
L (2) 870.07 2140 3346.5 4350.4
Fr= =% fan= 1,23 .. (3)
L (1) 764.43 1783.996 2803. 66 3822.99
Fa n () -12.1% -16.6% - 16.2% - 12.1%
,fn H eller n L (3) 917.536 2141 3364.3 4587.6
I ( ) +54% + 0.047% + 0.53% +5.5%
(3) O< L< L, 2 ( =5.0)
(1) > (3) Table 2 Comparison of the predicted frequency
/ (Hz) /( Hz) /(Haz)
; Hell
o 0 eter (2)  0.66929k  1.5059k 2.2756k
s 2
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