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Backward-Inclined Centrifugal Fan

FLUENT is validated in this example of flow through a backward-inclined centrifugal fan. A range of fan
flow rates was studied. The steady-state multiple reference frames (MRF) model along with the realizable
k-e turbulence model are shown to suitably capture several performance characteristics of the fan when

compared to available test data.

The fan under consideratic
is a backward-inclined
centrifugal fan with a
conventional rotor design.
The fan was tested in a
laboratory (in accordance
with ANSI/AMCA 210-85,
ANSI/ASHRAE 51-1985
procedures) by mounting
the outlet of the fan to the
inlet of a wind tunnel. Air
from the ambient was
permitted to enter the fan
through the inlet orifice
from all directions. The
pressure rise and flow rate
were measured in the

Therefore, the inlet-rotor domain

All solutions were
performed using second
order discretizations for
all equations and the
standard SIMPLE
pressure-velocity
coupling scheme. The fan
geometry is shown in
Figure 1. It consists of a
top rim (shroud), 15
blades, and back plate.
The rotor is installed in a
scroll-type casing, which
collects the flow from the
rotor and discharges it
through a rectangular
outlet. An inlet orifice is

wind tunnel using conventional was modeled using the moving also employed to help direct the
techniques (static pressure taps  reference frame model (constant flow into the rotor with minimal
and flow nozzles). Performance rotational speed), while the casing loss.
data for the fan, which included = domain was assumed to be
pressure rise, shaft power, and stationary. The
sound pressure level, were effects of turbulence
collected for a nominal operating were modeled using
speed and a range of flow rates. the realizable le
Due to minor variations in speed turbulence model
and air temperature, all data were with non-equilibrium
corrected to the nominal rotational wall functions. The
speed and standard atmospheric working fluid (air)
density (0.075 lbm/®). was assumed to be
incompressible with
One of the goals of this study was constant properties
to determine the efficacy of the (density = 0.075
steady-state MRF approach in lbm/ft3, viscosity =
simulating centrifugal fans. 1.2x10°% Ib/ft-s).
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