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Abstract—The transition conditions between flooding and loading were easily found using a miniature hydro-
phone which detects the pressure differences in radial outflow between flooding and loading. The reliability
of a proposed method was confirmed by comparing the data with an early published correlation equation.
The mass trarisfer coefficients and the power consumptions of impeller depended on the cavity structures
formed behind the impeller blades. From the spectrum analysis of pressure fluctuation, it was realised that
the degree of progress of 3-3 structured cavity varied with the change of operating conditions in the 3-3
structured cavity region. In view of gas-liquid mass transfer and power consumptions, the optimal operating
condition in an agitated reactor could be found by the spectrum analysis of the pressure fluctuations.
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Fig. 1. Schematic diagram for the measurements of pres-

sure fluctuation in an agitated reactor.
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Fig. 2. The effects of power consumptions on the total en-
ergy level.
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Fig. 5. Comparison of flooding/loading transition condi-
tions with a correlation equation of Warmoeskerken
et al. [11,12].
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Fig. 12. The effect of impeller rotational speeds on the ra-
tio of amplitude at the frequency of first main
peaks and that at the frequency of first sub-har-
monic peak.
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A,  :amplitude at the frequency of main harmonic
peak (dB]

A : amplitude at the frequency of sub-harmonic
peak [dB]

C : dissolved oxygen concentration [mg/L]

C*  :oxygen solubility in water [mg/L]

D  :stirrer diameter [m]

E,  :total energy level [Arbitrary Unit]
e(f) :density distribution of the liquid flow energy
e in the frequency range used

f : spectral frequency [Hz]

fmin  :minimal limit frequency of the spectrum [Hz]

fmee @ maximal limit frequency of the spectrum [Hz]

g : gravitational acceleration [m/s?]

Kia : volumetric mass transfer coefficient for liquid
phase, based on concentration difference [s™!]

N : stirrer speed [s™!]

P, :gassed power consumption [W]

P, : ungassed power consumption [W]

Q : volumetric flow rate [m%/s]

T :tank diameter [m]

t : time [s]

\% : liquid volume in the reactor [m?]

Jzj0|A X}

p : liquid density [Kg/m*]

a8 e

FI  :Flow number [Q/ND?]

Fr :Froude number [N’D/g]

A/A,, : ratio of amplitude at the frequency of sub-har-
monic peak to amplitude at the frequency of
main harmonic peak
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