APPLICATION BRIEFS FROM FLUENT

EX137

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 10°. Results, computed using the moving reference frame(MRF)
model in FLUENT, arein good agreement with experimental results taken fromthe literature.

The squirrel cage blower has blower rotation is simulated by
many usesin the HVAC and the multiple moving reference
automotive industries, among frames (MRF) model in
others. It consists of arotating FLUENT. This steady-state
wheel, hollow in the center witha  representation of the moving
large number of blades at the wheel uses arotating frame of
periphery. Air isdrawn into the reference for the wheel region
blower axially through an inlet and a stationary frame of
channel and is spun radially reference for the inlet channel
outward by the action of the and blower housing. Information ;e 2: The surface grid on the rotor assembly
rotating wheel. Theair strikesthe  iscontinually passed between
blower casing, and circul ates these regions across a cylindrical 870,000 cells was used to solve
before exiting through a side interface as the solution for the flow field. The hexahedral
opening. progresses. Turbulenceis mesh intheinlet and casing
accounted for through the use of regions was constructed using the
In this example, taken from a the k-e model with Cooper tool in GAMBIT. The
problem description appearing in nonequilibrium wall functions. surface mesh on the rotor was
Reference 1, the rotor is 279 mm built using triangular elements, as
in dlameter, contai nSflfty bl adeS, The blower geometl’y Squirrel Cage Blower Simulation
and rotates at 1100 rpm. The isshowninan MRF Solution 1103 AFM
exploded view in - e e
Figure 1. Theinlet 310 i & Dataging fcbmag,i
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Squirrel Gage Blower Simulation
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Simulations were run for several
different flow rates, corres-
ponding to flow coefficientsin
the range of 0.2t0 0.9. Based on
these simulations, the head
coefficient as a function of flow
coefficient was computed, and is
plotted in Figure 3. The
FLUENT results arein overall
good agreement with the
experimental measurements of
Kind and Tobin (Ref. 1),
particularly for high flow rates.
The poorest agreement occurs at

er o8 0% cgptured by the
transient (and more
computationally

demanding) sliding mesh model.

The hydraulic efficiency, plotted
against flow coefficient in Figure
4, also shows good agreement
with data. Interestingly, the
agreement is best for low and high
flow rates, and not as good for
intermediate flow rates.

Figures 5 and 6 illustrate some of
the flow field patterns from the
case with the highest flow
coefficient studied, 0.9. The static
pressure distribution on the casing
(Figure 5) illustrates regions

where the flow impinges on the
walls and beginsto circulate with
low (red) and high (yellow)
velocities. Contour plots of
pressure distribution on the casing
can provide insight regarding
regions where erosion is most
likely to occur. Velocity vectors
on an axial dlice through the
blower (at the mid-plane) in
Figure 6 show auniform radial
flow distribution inside the rotor.
For the case with aflow
coefficient of 0.3, anon-uniform
radial flow field was predicted by
FLUENT in the inner region,
consistent with observations made
in Ref. 1.

A simulation of the flow through
asquirrel cage blower has been
compared to experimental datain
thisexample. The overall good
agreement obtained validates the
use of the MRF model for this
type of device.
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