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traditional agitator impeller
A often functions as a rather ineffi-

cient pump because of the way it
produces fluid motion and pressure
head. However, one can improve the
amount of flow or shear generated by an
impeller at constant power consumption
and torque by changing its design.

For example, a high-efficiency, axial-
flow impeller produces more fluid mo-
tion per unit of power at constant
torque than an otherwise similar
pitched-blade turbine. The more-vigor-
ous fluid motion cuts blend time and
enhances heat-transfer in various flow-
controlled mixing operations, such as
blending of miscible fluids.

For most applications, a higher de-
gree of agitation intensity can be
achieved on the same machine by sub-
stituting a high-efficiency impeller
(Figure 1) for a conventional pitched-
blade unit. The high-efficiency impeller

FIGURE 1 (top of page). Featuring a
larger geometric pitch at the hub than at
the tip, a high-efficiency impeller en-
hances liquid mixing and heat transfer
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FIGURE 2. The larger blade-tip vortex in
a four-bladed pitched turbine (other
blades not shown above) accounts for its
lower efficiency, compared with a three-
bladed high-efficiency impeller

features a larger geometric pitch angle
(3060 deg) at the hub than at the tip
(10-30 deg). Results from recently con-
ducted controlled experiments indicate
the beneficial effects of the high-effi-
ciency impeller on blend time and heat-
transfer coefficients in liquid-liquid
mixing as well as solids suspension.
This article focuses on liquid agitation,
with discussions of solids suspension
set aside for a forthcoming piece in this
series of articles on mixing [1-2].

Selecting an impeller style

A proper understanding of flow, head
and the effect of blade-tip vortices is
important in selecting an impeller type
for a particular application. Any device
that moves fluid can produce some
combination of head and flow for a
given amount of power:
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The power not used in generating
head or flow is dissipated through
shear or turbulent eddies. However,
this “dissipation” of energy is not neces-
sarily harmful because there are appli-
cations where the generation of such






















