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In wastewater treatment planis, an aeration system is considered as an important unif in
biological treatment, for supplying oxygen needed by microorganisms, providing dissolved oxygen
distribution, and removing undesirable digsolved gases produced by biomass. In diffused aeration
system, oxygen can dissolve mito waler through the bubble disporsion under water and the free watos
surface contacting atmospheric air. The bubble dispersion normally contributes to a larger proportion of
overall oxygen transfer in comparison with waler surface transfer. From the lilerature reviews
regavding gas dissolution from the free surlace, more than 10 percent of overall mass transfer was
confributed from free surface transfer. Thervefore, the atmospheric oxygen transfer in an aeration tank
designated with a large free surface area should be taken into consideration as well. However, in some
siluations, available spaces for the aeration tank construction are limited so that the diffused aeration
process in such tanks can only rely on bubble dispersion. Therefore, it comes {o an idea to improve the
oxygen transfer itito the water by increasing the contact area between aiv and water from the free surface
transfer which is the main subjeet to study in this dissertation.

The objective of this work is to study about the feasibility of oxygen transfer improvement by an
apparatus called air-water interface enhancer which was designed for diffused aeralion systems o
increase the contact area befween air and water along the depth of the aeralion tank. Its lunetion is fo
receive the bubble phame from a diffuser located under the apparatus, accumulate air, and generate the
ajr-waler interface inside the apparatus {(which referred to as the inner interface). This part can increase
the conlact area between air and water, and extent contact time between air and water through the aiv
accumulation. The variables related to the study of upscaling effect were also determinaed o achieve
empirical models which can estimaie volumeirie oxygen lransfer coefficient and can be used as
guidelines for designing ithe aeration system.

The objective was accomplished by conducting experiments in a lab-scale aeration tank and a
pilot-scale aeration tank with adjustable water depth. In the lab-seale acration tank, the experiment
was carried out 1o determine the optimal arrangement of the air-water interface enhancer which was
chosen based upon the volumetric oxygen transfer coelficient and the standard oxygen ftransier
efficiency. Then the proportion of the vxygen ransfer via different pathways and the enhancoment of
the specific interfacial avea wore investigated to understand the role of the apparatus. The effect of the
diffuser submergence depth as well as the distance of the apparatus above the air diffuser on the oxygen
tramafer was also determined. By including results from the lab-scale aeration tank with the
experiments 1n the pilot-scale aeration tank, upscaling of the application of apparatus was determined
and data analysis was conducted by means of Solver function in the Microsoft Excel software to propose
empirical models for estimating volumelric oxygen transfer coeflicient, Finally, the hovizontally
additional installation of the apparaius was investigated for favorable operating conditions and
empirical model development for aeration process with multiple aeration units.

The study on air-water interface enhancer for oxygen trapnsfor improvement can be concluded as
lollows:

(T30 2,000 FHRAE 7 330 800 jEEED
(z2bout 800 words)



HlT785 (GB124, 31 4:8%)
(TR 7 B) Format No.D TR

e A single layer of the air-water interface enhancer located near the water surface was the
optimal arrangement which could improve the oxygen transfer process.

o The air-water interface enhancer increased contact between air and water not only by the
presence of the inner interface but also by the air accumulation inside the apparatus.

e The oxygen transfer enhancement by the assistance of the air-water interface enhancer was
possible in the deep aeration tank when the extent of air flow rate was sufficiently high for
providing good mixing condition.

e Two empirical models developed as guidelines for designing diffused aeration system
indicated that the air-water interface enhancer effectively improved the oxygen transfer at
high air flow rate. They were also established that the effectiveness decreased with cross-
sectional area of the aeration tank, but increased with water depth, diffuser submergence
depth, and distance of the apparatus above the diffaser.

e The oxygen transfer improvement was possible in a deep, large aeration tank at high air
flow rate when more than one aeration unit (an air diffuser equipped with an air-water
interface enhancer) was applied providing significantly high degree of oxygen transfer
performance, efficiency, and enhancement.

¢« The empirical models for aeration process with multiple aeration units were also proposed
as design guidelines. However, the additional experiments were also recommended for more
precise estimation.
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