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A Study on Unsteady Flow Characteristics in
a Industrial Mixer

with Various Types of Impellers by PIV

Koo Man, Nam

Department of Mechanical Engineering

Graduate School, Korea Maritime University

Abstract

Mixers are used in various industrial fields where they are
necessary to intimately mix two reactants in a short period of
time. However, despite their widespread use, complex unsteady
flow characteristics of industrial mixers are not systematically
investigated. The present study aims for clarify unsteady flow
characteristics induced by various impellers in a tank. Impellers
are hydrofoil turbine, neo—hydrofoil turbine and pitched blade
turbine(PBT) types. A high speed CCD camera and an Ar-lon

laser for illumination were adopted to clarify the time—-dependent



flow characteristics of the mixers. The rotating speed of
impellers increased from 6Hz to 60Hz by 6Hz. The maximum
velocity around pitched blade turbine impeller is higher than the
other type impellers. These three types of turbine show that
typical flow characteristics of axial turbine and suitable for mixing

high-viscosity materials.



Nomenclature

C : impeller off-bottom clearance
Cig : cross—correlation coefficient
D : impeller diameter

Di : impeller coefficient

G : velocity gradient

H : total liquid depth

h : distance above the vessel base
N : agitation speed (RPM)

P : power

R : vessel radius

Re : agitation Reynolds number
T : vessel diameter

t times

u, Vv : velocity in the x, y—direction
\Y% volume

AW : impeller blade width

W : blade height

X, V, Z : cartesian coordinates



Greek Letters

p : density

u : dynamic viscosity
v : kinematic viscosity
Superscripts

- : time averaged
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(a) Pitched blade turbine impeller



(b) Hydrofoil turbine impeller

(c) Neo-hydrofoil turbine impeller
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