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Analysis of flow characteristics around the sunroof opening
variation with sunroof deflector angle
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ABSTRACT: In the present study, flow characteristics and wind noises around the sunroof opening are analyzed
variation with panoramic sunroof deflector angle. A mesh deflector is attached to reduce wind noise while a car
is driving with the panoramic sunroof opening. A new forward inclined type deflector was invented to improve
wind noise. The effect of this new concept of mesh deflector on the open-panoramic flow characteristics and wind
noises were studied with CAT (Computer Aided Test) and wind tunnel test, which shows the reduction of
open-panoramic wind noises such as sunroof buffeting, sunroof booming, and turbulent noise. Therefore, the
forward inclined type deflector can efficiently improve wind noise with the same production cost.

Keywords: Wind noise, Panoramic sunroof, Mesh deflector, Wind tunnel test, CAT (Computer Aided Test)
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Fig. 1. Backward inclined mesh deflector (a), forward
inclined mesh deflector (b).
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Fig. 2. Noise peak (dB) of backward inclined type and
forward inclined type at reference deflector height,
CAT.
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Fig. 3. Noise peak (dB) of backward inclined type and
forward inclined type at 1/2 deflector height, CAT.
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Fig. 4. The Z direction velocity of backward inclined
mesh deflector (a) and forward inclined mesh
deflector (b).
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Fig. 5. Streamline and flow velocity around deflectors
in average flow, 1/2 height, CAT.
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Fig. 7. Velocity profile in front of the mesh, 1/2height,
CAT.
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Fig. 8. Velocity profile at the rear of the mesh,
1/2height, CAT.
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Fig. 9. Velocity profile at the front-edge of the
panorama sunroof opening, 1/2height, CAT.
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Fig. 13. Velocity profile at the rear of the mesh, reference
height, CAT [Fig. 11(b)].
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Fig. 14. Velocity profile at the front—edge of the panorama
sunroof opening, reference height, CAT [Fig. 11(c)].
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Table. 1. Deflector height and angle at Hyundai
Acoustic Wind Tunnel test.

Backward inclined Forward inclined
Height (H) Angle (0) Height (H) Angle (6)
41 mm -8° 41 mm 9°
36 mm -8° 36 mm 10°
31 mm -8° 30 mm 12°
26 mm -8° 25 mm 14°
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Fig. 15. Cabin noise Maximum SPL (dB) according to
deflector height, HAWT.
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Fig. 16. Roof booming and turbulent noise, cabin
noise (dBA), 130 km/h, HAWT.
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