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An experimental study of frost forming on the horizontal cylinder under

cross flow
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ABSTRACT

Variations of thickness and effective thermal conductivity of frost forming on the horizontal

cylinder with respect to time were measured under cross flow. The local heat flux around the
cylinder was determined by measuring the radial temperature distribution in the cylinder
having small holes drilled axially in which T-type thermocouples were inserted, then by using
one dimensional cylindrical heat conduction equation. The thickness and the surface
temperature of the frost layer around the cylinder were measured periodically while developing
the frost. Each experiment was performed by varying the Reynolds number, the temperature,
and the humidity condition. Specially the dew point temperature of the most cases was below
the freezing point. Experimental data showed that the frost layers on the front and the rear
surface were thicker than those on the top and the bottom one which was near the separation
point. The thickness and effective thermal conductivity of the frost layer were affected by
inlet air velocity, temperature, and humidity. Moreover, the effective thermal conductivity and
the effective thermal resistance increase with respect to time.
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Fig. 1 Schematic diagram of measuring frost
surface temperature & frost layer

thickness.
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Fig. 4 Frost thickness with respect to time
for circumferential position.
(Tw=9.9°C, Req=10480, w=3.17 g/kgpa)
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Fig. 5 Effective thermal conductivity of frost
layer with respect to time.
(Tar=9.9°C, Req=10480, w=3.17 g/kgpa)

0.20 I I T
—— Front :
-&— Top
015 H{ —A— Rear oo —
- -V - - Bottom

0.10

0.05

Effective thermal resistance [m-K/W]

0.00 l ' i
0 50 100 150 200

Time [min]
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layer with respect to time.
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