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ARTICLE INFO ABSTRACT

Article history:

This study investigates cavity flows through a guide grill above a resonator.

Recc?ived 4 April 2016 Vortex distributions and intake flows are simulated for various shapes of the
Revised 8  June 2016 guide grill. The flows are assumed to be compressible, unsteady, and turbulent.
Accepted 14 June 2016 Numerical simulations are conducted using a large eddy simulation (LES) model.
To analyze the effect of the guide grill shape, three cavity lengths (0.2H, 0.6H,
Keywords: and 1.0H) and cavity angles (30°, 45° and 60°) are considered based on resonator
Gulc.ie grill height (H). The results show that the vortex generated in the resonator by cavity
Cavity flow flow increases with cavity length. Thus, the intake flow is minimum at the
LES model smallest cavity length and angle. However, when cavity length is equal to
Intake flow resonator height, the intake flow decreases. The maximum intake flow occurs at
Resonator a cavity angle 45° at higher cavity lengths owing to the interaction between the
Sound absorbing panel vortex in the resonator and intake flow.
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Fig. 1 Guide grill above a resonance sound absorbing board
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Fig. 2 Schematics of the guide grill with a cavity
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Table 1 Summary of grids implemented for LES model

Cavity Number Grid size Dimensionless wall
length of grids (Ay/L) distance (y+)
0.2H 580%580

0.6H 1,724x1,740 2x10” y<1

1.0H 2,400%2,400
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Fig. 4 Geometry of skewed cavity for validation
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(c) Cavity angle 6=45°, cavity length L=1.0H
Fig. 6 Time sequence of the vorticity distributions at the cavity
above a resonator for the case of 6=45°, (a) L=0.2H, (b)
L=0.6H, (¢) L~1.0H
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Fig. 9 Time sequence of the vorticity distributions at the cavity
above a resonator for the case of L=0.6H, (a) 6=30°, (b)
0=45°, (c) 6=60°
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(a) Cavity angle 6=30°, cavity length L=1.0H

(c) Cavity angle 6=60°, cavity length L=1.0H

Fig. 10 Time sequence of the vorticity distributions at the cavity
above a resonator for the case of L=1.0H, (a) 6=30°, (b)
0=45°, (c) 6=60°
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