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Abstract

Increasing concentration of greenhouse effect gas, such as carbon dioxide, in atmosphere be
acknowledged as reason of the global warming. To reduce carbon dioxide concentration in the
atmosphere, technical correspondences as development of high energy efficiency machines and
facilities is the most feasible solution. Saving of energy of aeration tank in sewage treatment
plants has been requested, because energy consumption of sewage industry, especially the
aeration tank, is the largest in public works of Japan. If oxygen transfer efficiency to sewage was
upgraded, saving of energy of the aeration tank would be achieved, because air flow rate would
be reduced. The aeration tank have been not always designed for the best oxygen transfer
efficiency, because the aeration tank have been almost designed with semi-empirical method. In
this study, the estimation method of the oxygen transfer efficiency in an aeration tank was
proposed, and a policy of aeration tank design was researched.

In the chapter one, the introduction and background of this study were described. In the
chapter two, the design method of bubble column was investigated and reviewed applicability for
aeration tank design. In the chapter three, a new measurement method of gas holdup was
developed and the gas holdup of a plant scale aeration tank were obtained. An estimation method
of gas holdup of aeration tank was proposed based on measured gas holdup of the aeration tank.
In the chapter four, application of an oxygen transfer model for a plant scale aeration tank was
studied. The "Simultaneous oxygen transfer model from bubbles and free surface™ was proposed
and validated in this study. In the chapter five, estimation method of gas holdup and bubble
diameter by using CFD simulation was investigated. The estimated values of total volumetric
mass transfer coefficient showed good agreement with measurement value by using a suitable
turbulence model. In the chapter six, application of "Simultaneous oxygen transfer model from
bubbles and free surface” for the other shapes aeration tank was validated. In the chapter seven,
the outcomes of this thesis were summarized.




	博士論文_表紙
	Dr_J3_ronbun_youshi_主論文要旨（日本語）20151225
	Dr_J3_ronbun_youshi_E_20160106

