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Flow field simulation and experiment of mussel high

pressure water jet cleaning nozzle
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Abstract: Objective:
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It solves the problems of large water
consumption and poor cleaning effect existing in the traditional
cleaning method of mussels. Methods: The geometric models of
Axial fan-nozzle with different structural parameters were
established by Solidworks software. After setting the parameters
in fluent software, the velocity and water content of the internal
and external flow fields of the jet were numerically calculated.
Results: The larger the spray angle of the nozzle was, the faster
the decay velocity of the flow field of the jet was, and the lower
the water content was. The larger the equivalent diameter of the
nozzle was, the slower the velocity decay of the jet flow field and
the higher the water content was. If the jet target distance was
too large or too small, the velocity uniformity of the outer jet in

the XY plane would be affected. Conclusion: The axial fan-shaped
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nozzle with a jet angle of 65° and an equivalent diameter of 2 mm
is more suitable for jet cleaning of mussel shells when the jet
pressure is 11 MPa and the target distance is 90 mm.

Keywords: mussel; axial fan-nozzle; high pressure water jet; jet

parameters; fluent simulation
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Figure 1 Axial fan-nozzle
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Table 1 Comparison of structural dimensions of

axial fan-nozzle

V BRI/ ) FER/mm HH EAE/ mm

W

(65°,03) 26.43 1.1 1.6
(65°,06) 26.43 1.6 2.5
(65°,10) 26.43 2.0 3.0
(65°,15) 26.43 2.4 3.8
(65°,20) 26.43 2.8 4.4
(25°,10) 48.38 2.0 2.2
(50°,10) 32.80 2.0 3.2
(80°,10) 21.30 2.0 3.6
(95°,10) 17.14 2.0 3.8
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Figure 2  Grid division of flow field
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Figure 3 Cloud chart of jet velocity at different

injection angles
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Figure 4 Jet velocity curve at different injection angles
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Figure 5 Water content curve of jet Z axis under

different injection angles
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Figure 7 Jet velocity curve under different

equivalent diameters
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Figure 8 Water content curve of jet Z axis under

different equivalent diameters
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Figure 9 Cloud chart of jet velocity under different
jet pressures
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Figure 10 Jet velocity curve under different

jet pressures
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Figure 11  Water content curve of jet Z axis under

different jet pressures
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