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Frost Formation in a Straight Duct under Turbulent Flow

Dong-Keun Yang and Kwan-Soo Lee
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Abstract

A mathematical model considering the air side and the frost layer is presented to predict the frost
layer growth. The standard %2—e model for the air flow and the diffusion and energy equations for
the frost layer are employed. The numerical results are compared with experimental data to validate the
present model, and agree well with experimental data within a maximum error of 10%. The present
model predicts well the frost properties and heat and mass transfer with respect to the frosting time.
The variation of total heat transfer strongly depends on the operating condition, and has a similar trend
to that of the sensible heat transfer. The frost properties along the flow direction are also investigated.
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Fig. 1 Physical model for the analysis of frost
layer growth
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Table 1 Uncertainties of parameters

Parameter Uncertainty
Frost surface temperature 4.61%
Frost thickness 5.28%
Frost density 6.59%
Heat flux 3.85%
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