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(C)LR500 type

(E) Asymmetry pitched blade type
Fig. 4 Examples of Advanced Mixing impeller
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(i) Mixing vessel (i) Side view of a part of AM impeller

Fig. 6 Variations of Advanced Mixing impeller
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Fig. 8 Effect of PV/(n2 1) ondimensionless mixing time at Re = 10
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Fig. 9 Helical ribbon impeller without shaft and support rod
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Fig. 10 Mixing process and mixing time of partial helical ribbon type at Re =0.60
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Fig. 11 Mixing process and mixing time of multiple pitched blade impellers type (4 stages) at Re =0.60
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Fig. 12 Streak line of partial helical ribbon type at Re = 0.60
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Fig. 13 Streak line of multiple pitched blade impellers type (4 stages) at Re = 0.60
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Fig. 14 Streak line of helical ribbon impeller with axis at Re = 0.60
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Fig. 15 Streak line of LR500 at Re = 0.60
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Fig. 19 Power diagram of AM impeller (Pitched paddle type)
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Nomenclature
b = height of impeller blade [m]
D = vessel diameter [m]
d =impeller diameter [m]
H =liquid depth [m]
h = height of impeller [m]
n =impeller rotational speed [
Np = number of impeller blade [—1]
Np = power number (=P/pn3d®) -1
n'tn  =dimensionless mixing time [—1]
P = power consumption W]
Py = power consumption per unit volume [W-m?3]
Re =impeller Reynolds number (=nd?p/ 1) -1
T = shaft torque [N-m]

s = pitch of helical ribbon blade [—1]

tm =mixing time [s]

w =width of impeller blade [m]

0 =impeller angle [—1]

U = liquid viscosity [Pa-s]

p = liquid density [kg-m?]
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Development of New Multipurpose Transformable Multiple Impeller
(Advanced Mixing Impeller) for Highly Viscous Fluids
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Laminar mixing performance of high viscous fluid is influenced by the shape of the mixing impeller. The axial flow in the
mixing vessel was the most important flow under the laminar that Reynolds number was less than 10. The most popular impeller
which generates the axial flow is a helical ribbon impeller, but the production cost is high because of the complicated shape. By
combining of some simple pitched blade impellers, authors developed a new type impeller that the production cost is lower than

that of the helical ribbon impeller. As a result, the new impeller had the same mixing performance as a helical ribbon impeller.



