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Table 1 Geometry of paddle impeller
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BRETD 2 LIS X VIR R < 2D - D iBR R A B 4 0.07 0.13
EHDHTENTE, BVMEBBIRREREZBONL R Y, 4 0.07 04
ZOREITS N, 4 0.1 0.2
BEEEONEDIIL, Ny T, RTT7 v Fa—7, a4 4 0.12 0.2

VNSNS DNH Y, Sy 7 UTw L CE A R
HIDFHEIIEESRESNTHEDR, KT7 +Fa—7
R ML TIEEETH D,

Table 2 Geometry of pitched paddle impeller
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Table 3 Geometry of draft tube
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Fig.1 Geometry of mixing vessel with draft tube
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Fig.2 Power number of paddle impeller
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Fig.3 Power number of pitched paddle impeller
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Fig.4 Effect of draft tube geometry and impeller position on
power number for paddle impeller
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Fig.5 Effect of draft tube geometry and impeller position
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Fig.8 Effect of height of impeller blade on power number
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Fig.9 Effect of impeller blade number on power number for
pitched paddle impeller
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Fig.10 Effect of impeller diameter on power number for
pitched paddle impeller
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Fig.11 Effect of angle of impeller blade on power number

for pitched paddle impeller
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Nomenclature

Apr = surface area ratio between draft tube and vessel
(= dprHpr / DH) [-]
b = height of impeller blade [m]
By = baffle width [m]
C = clearance between bottom and impeller [m]
d = impeller diameter [m]
dpr = draft tube diameter [m]
D = vessel diameter [-]
H = liquid depth [m]
Hpr = height of draft tube [m]
n = impeller rotational speed s
ng = number of baffle plate [-]
ny, = number of impeller blade [-]
Np = power number( = P/pr’d’) [-]
P = power consumption [W]
Re = Reynolds number( =d*np/ut) [-]

V4 = clearance between bottom and draft tube [m]
u = liquid viscosity [Pa * s]
p = liquid density [kg * m]
g = angle of impeller blade [rad]
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Mixing vessels with draft tubes are used in industrial processes, but power number data have not been published for
this type of vessel. In this study, the power characteristics of a mixing vessel with draft tube were measured for
various conditions of draft tube and mixing impeller geometry. The power number was found not to be affected by
the geometry of the draft tube, but greatly affected by the impeller geometry. The power number of the mixing
vessel with a draft tube was larger than that without a draft tube. It was also found that the power number of a vessel
with draft tube and a paddle impeller or pitched paddle impeller corresponded to those of a vessel without draft tube
and with a ratio of baffle width to vessel diameter of Bw/D = 0.08 and 0.05, respectively.



