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Abstract

Hydraulic cavitation as an advanced oxidation technology has been widely used in the field of wa-
ter treatment in recent years. The Tesla valve is a passive check valve with a reverse guide to
produce cavitation. In this paper, the influence of structural parameters on cavitation effect is stu-
died by taking the cavitation volume as the characteristic parameter of the Tesla valve cavitation.
The results show that the cavitation phenomenon of Tesla valve mainly occurs in the outlet section.
The cavitation effect can be effectively enhanced by decreasing the radius of the arc section and
increasing the inclination Angle of the DC channel. With the increase of outlet length and DC

CESEE .

SCEF| B, XIE . R IR K ) AN I EUE BT FT D). H S RETR IR, 2023, 11(3): 86-92.
DOI: 10.12677/aepe.2023.113011


https://www.hanspub.org/journal/aepe
https://doi.org/10.12677/aepe.2023.113011
https://doi.org/10.12677/aepe.2023.113011
https://www.hanspub.org/

FHE, NEE

channel length, cavitation effect is first enhanced and then weakened, and there is an optimal pa-
rameter. The results are of great significance for the development of a new type of hydraulic cavi-
tation disinfection and sterilization device.
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Figure 1. Model of Tesla Valve hydraulic cavitation
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Figure 2. Schematic diagram of hydraulic cavitation
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Figure 3. Simulation results of Tesla valves with different radii: (a) R = 16 mm gas cloud image; (b) R = 22 mm gas
cloud image; (c) Change of cavitation volume with radius
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Figure 4. Simulation results of Tesla valves with different DC channel inclination angles: (a) a = 30° gas cloud; (b) o =
55° gas cloud; (c) Change of cavitation volume with Angle
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Figure 5. Simulation results of Tesla valves with different DC channel lengths: (a) L, =20 mm gas cloud; (b) L, = 35 mm
gas cloud; (c) L, =45 mm gas cloud; (d) Change of cavitation volume with the length of DC channel
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Figure 6. Simulation results of Tesla valves with different outlet lengths: (a) L; = 40 mm gas cloud image; (b) Lz = 60
mm gas cloud image; (c) Lz = 80 mm gas cloud image; (d) Variation of cavitation volume with outlet length
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