724

Au]Fst=EF A 243d A 10 2(2012)/pp. 724-732
Korean J. Air-Conditioning and Ref. Eng. 2012. 10.: 24(10)
http://dx.doi.org/10.6110/KJACR.2012.24.10.724

Ael el e o dstess volazAd $u7]9
H5o BE A4H A7

A e =z 3 "7
Adfsta 7| AF st} ek, "2t 7] A F )

Analysis Study of Performance of CO2 Microchannel Evaporator
According to Frost Growth
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ABSTRACT: The microchannel evaporator with louver fin using carbon dioxide are analyzed
according to the frost growth. To predict the performance of microchannel evaporator with the
frost growth under low temperature, the simulation condition of previous studies was applied. As
a result, the frost thickness increases and its increasing rate is reduced when the operating time
increases. Frost thickness increases gradually below the quality of 0.74, and then it decreases
rapidly. In addition, the frost growth of present model under same surface temperature is very
similar trends with Moallem’s test results. In case of low temperature application, the dimensionless
frost thickness increases dramatically and it is about 0.86 after 10 minutes.

Key words: Frost(A2]), Evaporator(5%7]), Heat transfer(d d4), Louver fin(F4H# )
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Fig. 1 Schematic diagram of an evaporator.

Fig. 2 Cross sectional view of a microchannel
tube.
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Table 1 Specifications of an evaporator
Item Parameter Specification
Total heat Height(mm) 210.8
exchanger Width(mm) 293
Port number 11
Diameter(mm) 0.79
Tube Depth(mm) 16.55
Pitch(mm) 10.54
Thickness(mm) 1.65
Depth(mm) 1.65
. Height(mm) 8.89
Fin .
Pitch(mm) 16.55
Thickness(mm) 0.1
Height(mm) 7.16
Louver Pitch(mm) 1.7
Angle(’) 23
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Table 2 Simulation conditions with frost

growth

Ref. inlet Air inlet ‘M inlet Air inlet

Condition o o~ humidity velocity
temp.(C) temp.(C) (%) (m/s)
A
(Xia and -10 -1 80 1.0
Jacobi)
B
(Xia and -15 -1 80 2.0
Jacobi)
C
(Mallem -12 1.67 82 15
et al.)
D
(Present -20 -12 80 2.0
model)
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Table 3 Heat exchanger geometric parameters

X& Presen
Parameter modil rnodelt
Fin depth(mm) 279 16.55
Fin pitch(mm) 2.12 1.65
Fin heigh(mm) 8.3 8.89
Fin thickness(mm) 0.2 0.1
Louver length(mm) 59 7.16
Louver angle(”) 27 23
Louver pitch(mm) 14 1.7
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Fig. 3 The CO2 flow pattern map for the
present mode(Chen et al.®).
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Table 4 Heat exchanger geometric parameters

Moallem X&]J] Present
model model model

Parameter

Heat exchanger

width(mm) b0 2

Heat exchanger 305 356 210.8

height(mm)

Fin depth(mm) 25.4 27.9 16.55

Fin pitch(mm) 1.25 212 1.65

Fin heigh(mm) 9.3 8.3 8.89
Fin thickness(mm) 0.1 0.2 0.1
Louver length(mm) 7.7 5.9 7.16

Louver angle(’) - 27 23
Louver pitch(mm) 1.1 1.4 1.7
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