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Abstract — An attempt has been made to investigate a correlation of power consumption in a laminar region which is based
on numerical analysis of two-dimensional flow for paddle impeller in an agitated vessel using geometrical parameters derived
theoretically from the govering equations and boundary conditions. It is suggested that the proposed model can be widely
adapted from large impeller which has small clearance to small impeller which has large clearance between impellers and agi-
tated wall. Also, a modified model was proposed by introducing correction factors with impeller geometries, which can be

applied to paddle, anchor and helical ribbon impellers.
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Table 1. Typical power input correlationin laminar region
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Fig. 1. Analyzed domain of 2-D cylindrical vessel(a), boundary condi-
tions of calculation(b).
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Fig. 2. Dependency of power consumption on both impeller size and

blade number for paddle impeller.
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Fig. 4. Power correlation for paddle impeller in laminar region derived
from a numerical analysis of 2-D flow.
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: clearance between impeller tip and vessel wall [m]
: vessel diameter [m]

:impeller diameter [m]

: modified vorticity defined as 2w [m?%s]

:liquid height [m]

: height of anchor or herical ribbon impeller [m]

: rotational speed [4

: power number(=pN3d®) [-]

: number of impeller blade [-]

: power consumption [w]

: impeller Reynolds number(=Ro/p) [-]

: radius in cylindrical coordinates [m]

:impeller radius [m]

: pitch of helical ribbon blade [m]

- impeller tip speed [¢]

: characteristic velocity [m/s]

: blade width of anchor or helical ribbon impeller [m]
: correction factor [-]

: correction factor defined by Eq. (28) [-]

: correction factor defined by Eq. (36) [-]
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: pitch angle helical ribbon impeller [rad]

: average shear rate 1p

: dimensionless radius coordinate [-]
:angle in cylindrical coordinate [rad]

: correlation factor Eq. (25) [-]

: viscosity [Pa: s]

: kinematic viscosity [rffs]

: stream function [ifis]

: vorticity [s7]

: average shear stress at impeller tip radius fN/m
: average shear stress at vessel wall fij\/m

:value for €*, 6*) coordinate systems

on
o
Ral

s O

:impeller tip
: vessel wall
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