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Abstract — Glass lined impellers are corrosion resistant to most chemicals, including strong acids, and also have a
smooth, non-stick surface, easy to clean and free from impurities in the process. Glass lined home base impeller is a
multi-purpose impeller designed to stir a wide viscosity range of liquids from low viscosity fluids to high viscosity
fluids, among others, cell culture, yeast culture, and beer fermentation pots, especially used for air-water system
breathable stirring. The glass lining for HB impellers, which are simple in structure and competitive in performance, is
essential to have upper and lower division in order to make the joint area between the impeller and shaft as small as
possible. The upper and lower division of the impeller hardly affects the mixing performance, but the aeration
performance. In this study, in order to optimize the shape of the Glass Lining HB impeller, a study was conducted on the
effect of the angle between the upper and lower impellers, the clearance between the impellers, and the number of baffles on
the aeration power. The optimal shape and baffle plate conditions for the Glass lined HB impeller were derived through
the study results that the angle and the clearance between the upper and lower impellers decreased the ration of the
power consumption with aeration P, and that without aeration Py, P,/P,.
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Fig. 3. Effect of aeration on power consumption in air-water system
with several kinds of large impellers (nz=2).
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Fig. 4. Separate type GLHB impeller.

1. Aeration mixing vessel 4. Shaft
2. Upper impeller 5. Baffle
3. Lower impeller 6. Air diffuser
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Fig. 5. Effect of angle between upper and lower impeller on power

consumption under aeration in air-water system with dual
flat paddle (nz=1, clearance of impeller=0 mm, #=6.7 s%).
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Fig. 6. Effect of angle between upper and lower impeller on power
consumption under aeration in air-water system with dual
flat paddle (15=2, clearance of impeller=0 mm, 7=6.7 s!).
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Fig. 7. Effect of angle between upper and lower impeller on power

consumption under aeration in air-water system with dual
flat paddle (nz=4, clearance of impeller=0 mm, n=6.7 s,
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Fig. 10. Effect of phase difference on power consumption of GLHB
impeller under aeration in air-water system (nz=2).
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Nomenclature

b : height of impeller blade [m]

By : baffle width [m]

D : vessel diameter [m]

d : impeller diameter [m]

H : liquid depth [m]

Ny : aeration number (=0/nd”) [-]

Np : power number (=P/pr’d”) [-]

n : impeller rotational speed [s™']

ng : number of baffle [-]

P : power consumption [W]

P, : power consumption under no aeration [W]

P, : power consumption under aeration [W]

(0] : gas flow rate [m*s']

% : liquid volume [m?]

T : impeller period [-]

p : liquid density [kg'm™]

vvm : vessel volume per minute [s7]
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