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ABSTRACT

A commercial CFD code is used to compute the 3-D viscous flow field within the inlet flow concentrator
of the newly developed AHU(Air Handling Unit). To improve the performance of the AHU, the inlet air
needs to be gradually accelerated to the fan’s annular velocity without causing turbulence or flow separation.
Three major geometric parameters were selected to specify the inlet shape of the AHU. Several numerical
calculations are carried out to determine the influence of the geometric parameters on the performance of the
AHU. The performance of the AHU could be measured by the inlet and outlet flow uniformity and the total
pressure loss through the inlet flow concentrator. The optimized nondimensionalized velocity profile through
the inlet flow concentrator were used for the design of the AHU with the various volume flow rates.
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Fig. 1 Cross section of the AHU
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Fig. 2 Geometry of the inlet flow concentrator
Table 1. Description of the geometry parameters
Bi Inlet height
B1 Rs - Rh
Rh Axial fan hub radius
Rs Axijal fan shroud radius
Ri Inlet radius
xL Axial distance of ellipse B
L Radial distance
a Major axis of ellipse B
b Minor axis of ellipse B
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(a) Meridional view
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Fig. 3 Meridional view and velocoty profiles with the xL/Bi variation
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Fig. 4 Meridional view and velocoty profiles with the a/b variation
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Fig. 5 Meridional view and velocoty profiles with the rL/Bi variation
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Fig. 6 Predicted performance with the various geometry parameters
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