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Experimental Study on Votex Cavitation Reactor
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2. Zhejing Province Key Laboratory of Biofuel , Hangzhou 310014 , China)

Abstract : In view of a new method that the cavitation releases energy to make full use of the energy, a new type of vortex
cavitation was designed. The quantitative analysis of ( + OH) production and the relationship between the cavitation
intensity by cavitation was proceeded. The methylene blue as capture agent of hydroxyl radical, the ultraviolet-visible
spectrophotometer was used to indirect determination of ( + OH) production generated by the hydraulic cavitation, and
the experimental study of the vortex cavitation effect was carried on by the method. The influences of the vortex cavity
diameter, cavitation produced liquid pipe diameter and cavitation in liquid flow rate etc. process parameters on the free
radical production were analyzed. The appropriate design of cavitation process was looked for which benefit for cavitation
occurring and cavitation effect adapting. The results show that the liquid pipe flow rate is more rapid, the produced
liquid pipe diameter is smaller, and the vortex cavity diameter is smaller, and the concentration of ( - OH) is greater.
Compared with the orifice hydraulic cavitation device, the - OH molarity of vortex cavitation device is 13.99 ~68. 19
times of the orifice hydraulic cavitation. It indicates that the vortex cavitation has higher energy utilization efficiency and
better cavitation effect.
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Figure 1 ~ Schematic diagram of

votex cavitation reactor
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Figure 2 Fluid movement in swirl chamber
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Figure 3 Flow chart of experimental
votex cavitation reactor
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Figure 4 Standard working curve of methylene blue
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Table 1  Size of six vortex cavitation reactor mm
iR e EAR RE MR R MR
Al 150 25 25
A2 150 17 25
A3 150 10 25
B1 100 25 25
B2 100 17 25
B3 100 10 25
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Figure 5 Relationship between molar

concentration and cavitation time
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Figure 6 Relationship between inlet

pressure and velocity
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Figure 8 Orifice hydraulic cavitation unit pressure

drop of - OH molar concentration
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Figure 9  Vortex cavitation compared with
orifice hydraulic cavitation
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