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Fig.1 Schematic diagram of HB type impeller
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Fig.2 Streak line of HB type impeller Re=100, n=25rpm  (Kato et al. 2015b)
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Fig.3 Geometry of HB impeller

Table 1 Geometry of HB impellers for power correlation

Impeller No. dim] b[m] b’[m]
1 0111 0.175 0.068
2 0111 0.141 0.068
3 0111 0.105 0.068
4 0111 0.068 0.068
5 0.130 0.175 0.055
6 0.130 0.115 0.055
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Fig.4 Correlation of power number for HB impellers
1, o:without baffle, A:two baffle, o:four baffle
2, o:without baffle, A:two baffle, oo:four baffle
3, o:without baffle, A:two baffle, o:four baffle
4, o:without baffle, A:two baffle, o:four baffle
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Fig.5 Correlation of power number for HB impellers

5, o:without baffle, A:two baffle, o:four baffle
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Fig.6 Power number at fully baffled condition
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Fig.8 Effect of HB impeller position on power number
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Fig.9 Mixing process at Re =50
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Fig.10 Mixing process at Re = 100
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Fig.11 Mixing process at Re = 200
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Fig.12 Mixing process at Re = 300
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Fig.13 Mixing process at Re = 3500
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Fig.14 Mixing process at Re = 200 with baffle
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Fig.15 Mixing process at Re = 3500 with baffle
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Nomenclature

b = height of impeller blade [m]
Bw  =haffle width (m]
C = clearance between bottom and impeller [m]
D = vessel diameter [m]
d = impeller diameter [m]
H = liquid depth [m]
Np = power number  (=P/on’d) [—]
Nro  =power number at unbaffled condition [—]
Nemex = power number at fully baffled condition |
Nmaxp = maximum power number at C/H=05 [—1]
Nminp = minimum power number at C/H =0.25 [—]
n = impeller rotational speed 9
ne =number of baffle plate [—1]
Np =number of impeller blade [—1]
P = power consumption (W]
Res  =impeller Reynolds number (=nc?o/z) [-]
T = shaft torque [N-m]
U = liquid viscosity [Pa -]
Yol = liquid density [kg * m3]
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A new home base (HB) type impeller with 3S performance (simple, speedy and stable) was developed based on the streak line

visualization method (Kato et al., 2015b). The characteristics of mixing performance and power consumption were evaluated with

a view to practical use in industrial processes. It was found that the power number could be estimated by the correlation formula

for a paddle impeller by taking into consideration the impeller position. No isolated mixing region of doughnut-ring form was

observed in the mixing vessel with HB impeller over a wide range of Reynolds number by using decolorization method.



