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ABSTRACT

Micro-Bubble formation at submerged orifices has wide-spread applications in various technological processes; including distillation,

oxidation, absorption, flotation, chemical processing, biochemical operations and waste water treatment, etc. However, the some

applications of advance industries are often limited in the micro-bubble generator size. For example, the size of bubble oxygenator is

need small size. In this study aims on design and fabrication of small size micro-bubble generator, The goal of this study is to design a

proper system to formed micro-bubbles used for increasing the oxygen concentration in blood and keeping the blood oxygen content

saturated. The nozzle plate with multi-orifice was fabricated by nickel electroforming process on a stainless steel substrate. In order

to control hydrophilic of the nozzle plate, we used sputter machine on the surface of nozzle plate substrate to sputtering a thin Pt

layer with super-hydrophilic film. The sizes and formation process of the bubbles depend on the fluid properties and constant flow

velocity, the size of the orifice, the oxygen pressure and flow rate, and the nozzle plate surface contact angle and surface tension

characteristics. During the experiment, a flow visualization setup employs a high magnification microscope and a high speed charge

coupled device (CCD) camera to photograph the time evolution of meniscus shape of gaseous bubbles dispensed from the

micro-bubble generator. The bubble formation process and size is also discussed in the study.
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