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Effect of Rear-Vortex of a Convergent—-Divergent Duct on the Flow
Acceleration Installed in a Vertical Structure

Kwang-Seop Chung, Chul-Ho Kim*f , Hyun-sung Cho®
School of Architecture, Seoul National University of Science and Technology, Seoul 139-743, Korea
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ABSTRACT: A convergent-divergent nozzle or venturi nozzle has been used to accelerate the
wind speed at its throat. The wind speed at the throat is inversely proportional to its area according
to the continuity equation. In this numerical study, an airflow phenomena in the venturi system
placed at a vertical structure was investigated to understand the vortex effect occurred at the rear—
side of the vertical structure on the air speed increment at the throat of the venturi system. For
this study, a venturi system sized by 20(m)x20(m)x6(m) was modelled and the area ratio(AR) of
the model venturi was 2.86. To see the vortex effect on the air flow acceleration in the venturi
throat, two different boundary conditions was defined From the study, it was found that the pressure
coefficient(CP) of the venturi system with the vortex formed at the exit of the venturi was about
2.5times of the CP of the venturi system without the vortex effect. The velocity increment rate
of the venturi system with the vortex was 61% but 9.5% only at the venturi system without the
vortex. Conclusively, it can be said that the venturi system installed in a vertical structure has
very positive effect on the flow acceleration at its throat due to the vortex formed at the rear—side
of the vertical structure.

Key words: Venturi duct(¥l 2] %), Computational Fluid Dynamics(dAF+-A15 2 8}, Vortex
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7l & 4 Vwind > wind velocity
. Vin : velocity at throat,
Cr : pressure coefficient Vin  velocity at the inlet of venturi nozzle
Ar . area ratio
Rvr : velocity increment rate
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Fig. 4 Compression of the air speed distribu-
tion at the flow field with and without
the vortex effect at the rear-side of
the vertical stack : Vwina = 10 m/s.
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out the vortex effect at the rear-side
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