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Abstract This research was performed to review operating parameters, optimum condition and check characteristic
of microbubble generation for using bubble size distribution according to venturi specification. Optimum operating
condition have airflow rate 0.3 LPM, 3 bar(pressure tank) and connecting nozzle directly(without valve), it is
advantageous to generate microbubble. In case of characteristic of microbubble generation according to venturi
specification, effect that nozzle specification affects bubble size distribution is low impact. But considering
performance aspects, when using nozzle that throat diameter 3-4 mm, Dso are 54.98 - 61.19 m(D3L15, D4L15),
fraction of bubble less than 50 ym are 0.326, 0.345. And it is superior to others. Besides, Dso and fraction of bubble
less than 50 gm of throat length 20 mm are 49.40 -54.98 m 0.447, respectively And nozzle that throat length 20
mm is relatively tendency to generate microbubble stably.
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Table 1. Specification of particle size analyzer

Measuring range 0.1 ym-716 1m

Semiautomatic circulation and

Sampling method dispersion system

Repeatability <1%(CRM Ds)

Reproducibility <1%(CRM Dso)

Analysis theory Mie scattering theory
* CRM : Certificated Reference Material
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Fig. 1. Schematic diagram of the experiment
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Fig. 2. Photograph of experimental equipment
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Fig. 3. Picture of venturi nozzle
(a) Venturi nozzle shape (b) Used venturi nozzle
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Table 3. Results of bubble size distribution by valve

3 bar 4 bar 5 bar
61.19 61.19 68.09
Dso(4m) ) ) .
(Valve used) 68.09 68.09 75.78
104.4 61.19 68.09
Dso(pm) ) ) )
(Non-valve) 116.2 68.09 75.78
Fraction of bubble less
than 50 ym (Valve used) 0.308 0319 0.250
Fraction of bubble less
than 50 um (Non-valve) 0.117 0.277 0.254

—&-Valveused =fNon-valve

008
Condition : Venturi D2L0, Pressure 3 bar, Airflow rate 0.3 lpm

006

Portion

004

002

=@=Valve used =8=Non-valve
008
Condition : Venturi D2L0, Pressure 4 bar, Airflow rate 0.3 Ipm

006

Portion
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Condition : Venturi D2L0, Pressure 5 bar, Airflow rate 0.3 Ipm
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Table 4. Specification of used venturi nozzle

. . Throat Throat length
Nozzle specification diameter
(mm)
(mm)
D2L0 2 0
D3L0 3 0
D3L15 3 15
D3L20 3 20
D3L30 3 30
D3L50 3 50
D4L0 4 0
D4L15 4 15
D5L15 5 15

wZo] B A H}% H%%fﬁ] Y B4
D2L0, D3L0, D4LOE & Zo] 0 mm¢l 7%
& 71017} 15 mm¢] D3L15, D4L15, D5L15
A&e . 1 AFE Table 501 298590

Table 5. Results of bubble size distribution by throat

diameter
. . Fraction of bubble
Nozzle specification Dso(1m) less than 50 m

D2L0 104.4 - 116.2 0.117
D3L0 54.98 - 61.19 0.326
D4LO0 54.98 - 61.19 0.345
D3LI15 54.98 - 61.19 0.383
D4L15 49.40 - 54.98 0.423
DSL15 54.98 - 61.19 0.306
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Table 6. Results of bubble size distribution by throat

length
o Dso Fraction of bubble
Nozzle specification (m) less than 50 m

D3L0 54.98 - 61.19 0.326

D3L15 54.98 - 61.19 0.384

D3L20 49.40 - 54.98 0.447

D3L30 54.98 - 61.19 0.359

D3L50 68.09 - 75.78 0.284
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