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ABSTRACT: This paper presents the effects of the fin array and pitch on the frost layer
growth of a heat exchanger. The numerical results are compared with experimental data of a
cold plate to validate the present model, and agree well with experimental data within a
maximum error of 8%. The frost behaviors of the staggered fin array are somewhat different
from those of in-line array. The frost layer formed on the first fin of the in-line array grows
rapidly, compared to second fin, whereas the difference of the frost layer growth between the
fins of the staggered array is small. For fin pitch below 10mm, the frost layer growth of
second fin in the staggered array is affected by that of first fin. The thickness of the frost
layer and heat transfer of single fin are reduced with decreasing fin pitch regardless of fin
array. However, the thermal performance of a heat exchanger is enhanced due to the increase
of heat transfer surface area.

Key words: Frost layer growth(42]% A #), Fin array(# v} ¥), Fin pitch(8 3 X)), Heat and
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Fig. 1 Schematic diagram for the analysis of frost layer growth on the fins of a heat exchanger.
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Fig. 2 Comparison of numerical results for in-
- line array with experimental data on the
average density and thickness of the

frost layer.
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Fig. 3 Comparison of numerical results for in-
line array with experimental data on the

heat flux.

160 2.0
TLO) wikg/kg) u(/s) T,(C)
5 000322 10 -15

1.5

wT e

0.5

1 —_—

(i 30 60 20
t, min

(a) In-line array

o4

FEANYE A8t SIMPLER ¥38F g
ol g3t FXeN g FYAYL? $ANY 2
ste] AAbel AR EHE Azl 5 A
TLAS WIANFIEA 2ASAH. ol 24 Az
At NIZAAM MF QAT 2% oz
M. gty 8 ¥d9e2 Wi 121%x31
o AR A 1029 AHDHAez FAHYE F
BeA. T/1E A4 o iy ABA S,
ex, ¥E9 FUedrt 107° olgeld £yw
Ao ARG ¥715 4L T AP
B d9gxdol HFY w7 A ™
SEE WE A, Qe AR He W
=9 FAE 4z Addd

3. &3 ¢ nF

E AN ANG $ARLE gZe7) Ael
49 BN HF NEE Fo, U, 445
of e 49AH e +3 Y@ o) do) 2
Mg FYaA B3E HF wide AAA 2
of Fd Mzl dd H4ANES Fig.29 3
of Wit AAFAT A FARALS PF A
B2 29 W%, d45S A4¥ARY v
o Ho) 8% 2 olelA YNz Ut

Table 1 Geometric parameters of fin

Parameter Value

Fin length 25mm

Fin pitch 20 mm
Spacing between fin 6 mm
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Fig. 4 The average density and thickness of the frost layer with fin array.
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Fig. 5 Temporal variations of the average heat
and mass fluxes for In-line array.
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Fig. 7 Effect of fin pitch on the average heat
flux.
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Fig. 8 Effect of fin pitch on the average mass
flux.
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