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ABSTRACT: In the present work, numerical analyses of air flow in HVAC duct have been
carried out for enhancement of cooling/heating performance. For the analyses, three-dimensional
Reynolds—averaged Navier—Stokes equations have been solved with the shear stress transport
turbulence model. The numerical results were validated in comparison with the experimental data.
Based on the numerical results, the HVAC duct was designed to reduce the pressure loss. The
modified duct geometry shows largely reduced pressure drop in comparison with the reference
geometry. And, through modified duct shape, the performance of air conditioning has been enhan-
ced.
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Fig. 3 Grid system of the computation domain.
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Fig. 4 Grid dependency test.

Table 1 Comparison between predicted and
measured mass flow rates at outlet
of each ducts[kg/s]

LH | LC | RC | RH

Experimental data| 0.030 | 0.032 | 0.034 | 0.031

Numerical results | 0.028 | 0.035 | 0.033 | 0.031
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Fig. 7 Streamlines in reference and modified
ducts on Al plane(-Y/D = 2).

(b) Modified duct
Fig. 6 Reference and modified duct shapes.
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(b) Modified shape
Fig. 8 Streamlines in reference and modified
ducts on A2 plane(-Y/D = 3).

(a) Reference shape

2

(b) Modified shape
Fig. 9 Streamlines in reference and modified
ducts on A3 plane(-Y/D = 4).
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(a) Reference shape

(b) Modified shape
Fig. 10 Streamlines in reference and modified
ducts on A4 plane(-Y/D = 6).
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