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An experimental study on the Vortex nozzle for generating
micro-bubble by air self-suction
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ABSTRACT

This experiment was a study of a Vortex nozzle designed to produce micro-bubbles due  To investigate
air self-suction and the generation of micro-bubble by the Vortex nozzle, the dimensions of air intake region,
the nozzle shape, and the nozzle exit diameter (d,=5,7,9.2,12.3mm)werevaried. The air self-suction rate was
~1,000 to 2,000 cc/min at the orifice nozzle (7 mm), and ~100 and ~22 cc/min at the sector nozzles (9.2
and 12.3 mm, respectively). The most bubbles were detected in the orifice nozzle, but bubbles less than 50
u#m were found in the 12.3-mm sector nozzle. The dissolved oxygen in the tank water was much greater in
Case 2 than in Case 1, at both the orifice and sector nozzles. Moreover, the reduction rate of dissolved
oxygen was found to be less at the sector nozzles, than at the orifice nozzle.
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Schematic diagram of vortex nozzle system

Table 1 Experimental parameters of air inlet parts

GCOI’HCtI’y Lair, in Dai7‘, in L(m, bar

Size(mm) 10| 20| 10| 15| 20| 10| 20| 30

Table 2 Shape and outlet diameter of nozzle

Nozzle Orifice nozzle Sector nozzle
Shape :‘Lﬂ IE.EGmm : d,,I Li’.—

u”Tu /_Ts.aamm

d,, (mm) 5 7 9.2 123
Type I I m v

20mm, Larpa=10, 20, 30mmZ W3}AIZI Tt} Table
20 AR AAE =& 759 3447 AAEd)
L Orifice nozzle®] 7%= di=Smm$}t 7mmZ,
Sector nozzle®l A= dy=9.2mm<} 12.3mm= H3}A|
A Ade YA
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Fig. 3 Schematic representation of micro-bubble and
fluid flow in vortex nozzle system
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Table 3 Air self-suction condition at Sector nozzle

Size (mm) Air
Case self-suction
dn Dair,in Lai7‘,in Lair, bar (cc/min)
1 9.2 15 10 20 100
12.3 10 20 20 100
3 12.3 15 10 20 100 ~200
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