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A P P L I C A T I O N  B R I E F S  F R O M  F L U E N T  

The squirrel cage blower has
many uses in the HVAC and
automotive industries, among
others.  It consists of a rotating
wheel, hollow in the center with a
large number of blades at the
periphery. Air is drawn into the
blower axially through an inlet
channel and is spun radially
outward by the action of the
rotating wheel.  The air strikes the
blower casing, and circulates
before exiting through a side
opening.

In this example, taken from a
problem description appearing in
Reference 1, the rotor is 279 mm
in diameter, contains fifty blades,
and rotates at 1100 rpm.  The
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870,000 cells was used to solve
for the flow field.  The hexahedral
mesh in the inlet and casing
regions was constructed using the
Cooper tool in GAMBIT.  The
surface mesh on the rotor was
built using triangular elements, as

blower rotation is simulated by
the multiple moving reference
frames (MRF) model in
FLUENT.  This steady-state
representation of the moving
wheel uses a rotating frame of
reference for the wheel region
and a stationary frame of
reference for the inlet channel
and blower housing.  Information
is continually passed between
these regions across a cylindrical
interface as the solution
progresses.  Turbulence is
accounted for through the use of
the k-e model with
nonequilibrium wall functions.

The blower geometry
is shown in an
exploded view in
Figure 1.  The inlet
pipe (light blue) is
mounted the blower
casing (yellow) and
serves to channel the
flow through the inlet
bellmouth (gray) and
into the region inside
the rotor.  The flow
exits through a square
outlet, shown in red.

An unstructured
hybrid mesh of about

Squirrel Cage Blower
A fifty-blade squirrel cage blower is studied in this example.  The flow of air through the blower
has a Reynolds number of 3 x 105.  Results, computed using the moving reference frame(MRF)
model in FLUENT, are in good agreement with experimental results taken from the literature.


