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Numerical simulation of effect of swirling chamber

structure on performance and flow in vortex diode

YIN Junlian, WANG Xunming, JIAO Lei, WANG Leqin
(Institute o f Chemical Machinery, Zhejiang University, Hangzhou 310027, Zhejiang, China)

Abstract: Numerical simulations employing RNG k¢ turbulent model and e turbulent model respectively

were made to investigate the effect of swirling chamber structure on the forward flow and reverse

flow. Numerical results were in good agreement with experimental data. Based on the numerical simulation,

computations with different structures and geometrical parameters were performed for both flow

directions. The optimal structure was obtained. The results showed that the converging chamber had the

largest resistance for the reverse flow, the thin cylindrical chamber had the smallest resistance for the

forward flow. As to the overall performance, the converging one is the best, with an increase of 30%. The

height of the chamber center should be designed following the equivalent velocity principle, and the best

value was slightly less than 1/4 of the diameter of the axial pipe.
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Fig. 1 Principle of flow in vortex diode
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Fig. 2 Geometry model of vortex diode
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Fig. 4 Comparison of simulated results

and experimental data
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Fig. 5 Structural sketch of different swirling chambers
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Fig. 9 Tangential velocity profiles over

chamber cross-section A—A
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Fig. 10  Velocity vectors for forward flow

in three chambers
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Fig. 11 Comparison of diodicity values for different

chambers with different heights
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