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Experimental Study on Effect of Parameter Variation along Confined

Flow Path on Frosting Characteristics of Vertical Circular Tube Surface
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Abstract: To study the details of frosting in the confined flow path of the heat exchanger with the
variations of humid air parameters and wall temperature along the path, a visual vertical frosting
test rig is designed. The variation patterns of frost thickness, wall temperature and frost growth
rate along the path are analyzed. The effects of inlet humid air temperature, relative humidity and
air rate on the frost quantity and average frost density in the path are compared under the counter
flow condition. The results show that along the refrigerant flow direction, the frost thickness
gradually becomes thinner in the inlet section, does not change much in the middle section, and
rises in the outlet section, and the frost growth rate in the path gradually decreases in the early
frosting period due to the confinement effect, slightly increases in the mid frosting period as
water vapor concentration in the path increases with time, and then decreases again at the final
frosting period. Moreover, the lower the wall temperature and the higher the water vapor

concentration, the earlier the frost growth rate increases locally, and the higher the inlet humid
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air temperature, relative humidity and air rate, the larger the frosting quantity. However, the

average frost density decreases with the increase of the inlet relative humidity.

Keywords: confined flow path; frosting characteristics; frost thickness; frost quantity; average

frost density
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Fig. 1 Flowchart of the frosting visualization test rig and

experimental rig
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Table 2 Uncertainty of variables
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Table 3 Test conditions
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Fig. 2 Frost thickness along the flow path with time
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Fig. 3 Cooling surface temperature along the flow path

with time
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Fig. 4 Frost growth rate at different environments with time
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Fig. 5 Frosting characteristics at different inlet air

temperatures with time
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