Experimental analysis of shear stress at a local area in a disk rotating bioreactor
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Abstract

Stem cell culture becomes a key technology for the medical treatment of patient and implant technology. In this process,
the cell size and the rate of necrosis is influenced on the fluid dynamical condition, such as maximum flow velocity, shearing
stress, Reynolds stress, etc. According to the previous report, the cell size was determined by the turbulence of the flow, in which
the Kolmogorov’s scale becomes important parameter in cell culture. In the present study, velocity measurement was carried out
in whole flow field and local area. From the experimental results, it was shown that the fluctuation of velocity and vorticity had
Kolmogorov’s scale. The estimated shear stress obtained from the velocity distribution showed a good agreement with the
previous investigation.
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Fig.1. Relation of Kolmogorov's eddy scale, n and the
maximum mean aggregate diameter of NSC aggregates
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Fig.4 Velocity vectors of mean flow in a disk rotating bioreactor.
n =20mpm, H/R =2, Re =5236.

2y

A1IR

Fig.5 RMS distribution of velocity W in a disk rotating bioreactor.
n=20mpm, H/R =2, Re =5236.
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Fig.6 Mean velocity vectors and contour at
x/D =0.35,y/D =0.45
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Fig.7 Instantaneous velocity vectors and contour at
x/D =0.35,y/D = 0.45 Instantaneous Velocity .

o8 94 -33 1 -9t @l er 41 G4 08

Fig.8 Instantaneous vorticity at X /D =0.35,y/D = 0.45
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Fig9 Mean velocity vectors and contour at
x/D =0.35,y/D = 0.70 Velocity Vectors and

Fig.10 Instantaneous velocity vectors and contour at
x/D =0.35,y/D =0.70.

Instantaneous vorticityat X /D = 0.35,y/D =0.70
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Fig.12 Shear stressat (x /D,y /D) = (0.35,0.40)
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