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ABSTRACT

In this paper, a numerical analysis was performed to analyze the effects of a venturi pipe on mixing performance of a jet

mixer used for liquid agitation in a large capacity fluid storage tank. The numerical analysis was performed by using the

three-dimensional Reynolds-averaged Navier-Stokes equations and standard k-e turbulent model. In order to evaluate the

mixing performance of the jet mixer for different shapes of the venturi pipe, three geometric parameters, i.e., the throat area

of venturi pipe, distance between nozzle and venturi pipe and diffuser angle, were used. It was found that a low pressure region

was generated near the throat of the venturi pipe. And, the characteristics of the surrounding fluid flowing into the venturi pipe

by the pressure difference were observed. The mixing efficiency was most affected by the diffuser angle, and the maximum

mixing efficiency of 39.35% was achieved at a diffuser angle of 5.0".
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Table 1 Design specifications of venturi pipe

Table 2 Geometric parameters of venturi pipe

Length (L) [mm] 1,000 Parameter Lower Upper
Diameter of inlet (Di) [mm] 304.8 Bound Bound
Diameter of throat (D) [mm] 203.2 Throat area ratio (A4#/4n) 8.8 41.6
Diameter of outlet (Do) [mm] 203.2 Distance between nozzle and 5 150

Diffuser angle () [ ] 0 venturi (d) [mm]
Distance from nozzle (d) [mm)] 100 Diffuser angle (&) [ ] 0 10

Table 3 Detail information of grid systems

Number of Grids Maximum y*

Tank | Nozzle & Venturi | Tank wall | Nozzle wall | Venturi wall
153,412 27,921 72 36 44
242,922 167,818 71 34 45
347,358 203,365 70 33 44
837,911 589,804 69 31 42
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Fig. 5 Grid dependency test
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