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Numerical Analysis of Three Dimensional Turbulent Flow in a HVAC Duct
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ABSTRACT

In this study, three dimensional flow analysis in a HVAC duct was performed computationally
using various turbulence models and compared numerical predictions such as outlet flow split, sur-
face pressure distribution along the duct to experimental data.
It's well known that accuracy of computational predictions of flow heavily dependent on turbulent
models and discritization method. Therefore, in this work, to assess the ability of turbulent models
to predict characteristics of duct flow, three kinds of models, namely standard k-&, RNG k-¢ and
modified k-¢, containing parameter for the effect of streamline curvature were employed and vali-
dated one another by comparing with experimental data.

In results, modified k-& turbulence model allows a successful prediction of static pressure distri-
bution particulary at around strong curvature but little improvement flow split.
In the futrue, adoption of CFD to design HVAC duct with modified k-& model will bring benef1ts
of producing more accurate prediction, and also give designers more detail information much more

than now.
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Fig.1 Geometry of A/C Distribution Duct

Fig.2 Computational Surface Grid of the Air Duct
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Fig.8 Computed Pressure Coefficient(C,) Contours
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