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DESCRIPTION

Bioreactors are critical pieces of mammalian cell culture
equipment. Stirred Tank Bioreactors (STRs) and Orbital Shaken
Bioreactors (OSRs) are currently the most commonly used types
of bioreactors in laboratory or pilotscale mammalian cell
cultivations. OSRs have grown in popularity in recent years due
to their simple stirring principle, low cost, simple operation, and
suitability for disposable experiments. Furthermore, the orbital
shaking motion of OSRs may prevent sedimentation and
improve gas exchange while avoiding harmfully high shear rates
compared to STR. Improved mixing performance of OSRs is
required as an important disposable bioreactor. According to
studies, different OSR structures have different effects on mixing
performance.

Adding a vertical baffle to a wall, for example, is an effective way
to improve turbulence characteristics and mixing performance.
A helical track has been shown to be effective in increasing
viable cell density in suspension cultivation. A vaulted "bump"
on the bottom wall was proposed, and the results showed that
the mass transfer rate was significantly increased and that cell
accumulation near the bottom wall's centre could be avoided,
which is preferable for suspension cultivation with a high viable
cell density.

Computational Fluid Dynamics (CFD) simulation is a
dependable numerical analysis technology. CFD simulation,
when compared to traditional experimental techniques, can save
capital and labour and be applied in a variety of situations. CFD
simulation has been regarded as a valuable tool for analysing
bioreactors such as STRs and OSRs because it can provide a
deeper understanding of bioreactor fluid dynamics while

reducing the number of models.

The key structural parameter for this type of OSR is the ratio of
the outer cylinder diameter to the intercylinder diameter. The

value di/d was optimised in that prototype study, and a suitable
of 0.4 was
capability was still low in some areas, indicating that the
structure of the hollow cylindrical wall could be improved
further. Thus, the goal of this study is to continue focusing on
the OSR with a hollow cylindrical wall and to examine the effect
of the hollow installation height on mixing
performance, volumetric mass transfer coefficient (kLa), and

shear stress in the OSR.

value suggested. However, the mass transfer

structure's

Orbitally shaking bioreactors (OSRs) have

increased use in the biopharmaceutical industry due to their

recently seen

ability to provide a suitable environment for mammalian cell
growth and protein expression. Fluid dynamics information is
critical for analysing and optimising various types of bioreactors.
Given that the structure has a significant influence on the fluid
dynamics in a bioreactor, it is necessary to design or optimise its
structure using the computational fluid dynamics (CFD)
approach. The goal of this research is to optimise the wall
structure of a hollow cylinder OSR proposed in our previous
work. Based on previous research, the established CFD model
was used to investigate the effects of the OSR's hollow wall on
fluid dynamics and the volumetric mass transfer coefficient.

In a fluid bed reactor, which is occasionally used, the incredibly
small catalyst particles lay on a distributor plate. The fluid is
produced as the gaseous reactants pass the distributor plate,
carrying particles along with the gases.

Fluid bed reactors can be used to oxychlorinate ethane to
produce chloroethene (vinyl chloride), which is a feedstock for
the polymer poly (chloroethene). To serve as a catalyst, alumina
is covered with copper(Il) chloride and potassium chloride.
Because of how thin it is, this support acts like a fluid when
gases pass through it.
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