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Micro-Bubble Generating Pump
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Abstract
The god of this study was to evaluate micro-bubble concentration (C ;) in water by air/water ratio (A/W ratio) with

air

a micro-bubble generating pump. The estimation of micro-bubble concentration is based on the balance of inlet/outlet
air and water flow rate. On net A/W ratio to be generated micro-bubble, we found that the obtained the ;. are shown

air

as a function of discharge pressure (7,) of the micro-bubble generating pump. The correlation of the ¢, and the 7,

(G, =3.261P,—1.754) was adequately described by the least square methods with a high correlation coefficient (r =
0.9459) and calculated values fit the experimental data quite well. The ;. was lower than theoretical dissolved air
concentration (C,,) caculated by Henry’slaw. The C,,, for being operated the micro-bubble generating pump was 6.75
- 39.53 mL/L, however, we found that the optimum of the C , to generate micro-bubble was the range from 10 to 12

mL/L.
Key wards : Micro-bubble, DAF, Saturator, A/W ratio, Henry’s Law.
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(Lee 5, 2009; An 5, 2002).
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a) Microbubble generation part

b) Flotation and separation part
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Fig. 1. Schematic diagram of micro-bubble generating pump system. (1) influent; (2) coagulent; (3) inline mixer; (4) float; (5)
effluent; (6) flotation tank; (7) contact tank; (8) recycle water; (9) needle valve (orifice); (10) white water (microbuble);

(11) scum; (12) micro-bubble generating pump; (13) air inlet (1-air flowrae); (14) soap-film flowmeter; (15)
macro-bubble separator (2-air flowrate).
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Table 1. Design and operating parameters with micro-bubble generating pump system

Parameter Saturator type DAF pump type
Retention time, s 60
Reaction zone Hyd. Load., m/hr 14.5 mhr
Volume, L 83
Flotation Retention time, s 480
Separation zone Hydraulic loading rate, m/hr 5.0 m/hr
Volume, L 58.4
Totdl Height, m 101
Reaction and separation zone, L 66.7
Type Saturator Wesco pump
Pressurization type Number, ea 1 2
Bubble Fow rate, L/min 5-10 5-10
generation Pressure, kgf/cm? 40-6.0 40-6.0
Recycleflow Retention time, s 1200 1-3
ratio, % 5-15 5-30
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Fig. 2. The variation of A/W ratio on flow rate with the DAF

pump at 5.0 kgi/cm?.
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Fig. 3. The variation of A/W ratio on flow rate with the DAF

pump at 3.5 kgi/cm’.
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Fig. 4. Vaiation of Cair on pressurized pressure a 30C by the

DAF pump.
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Fig. 5. Variation of C4; on retention time in the DAF pump.
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