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Abstract: With the advantages of compact structure, small

Expansion valve

size, high heat exchange efficiency, and low refrigerant

charge, the microchannel heat exchanger has broad

W Mi
Wl Microchannel

application prospects in the fields of electronic components, evaporator

automobiles, heat pumps, air conditioners, etc. According to

. . .r T,

the literatures, the microchannel heat exchangers are ‘k g

. . Y QLU

currently used more in electronic components and cond ' D
onaenser

automobiles, but less in household air conditioners. Finned-tube

evaporator

Therefore, the microchannel heat exchanger was designed -— u

and produced based on aluminum materials and employed

as evaporator of cabinet air conditioning. The surface

temperature distribution, cooling capacity, input power, and Compressor  Gas_liquid separator
energy efficiency ratio (EER) were researched under the

conditions of three inlet types (Z-Inlet, Y-Inlet, U-Inlet) and five refrigerant charges (in the range of 800~1600 g).
Furthermore, the results were compared with the finned—tube evaporator which was composed of cooper tubes and
aluminum fins. The results showed that the Z-Inlet type had uniform flow rate distribution, uniform surface
temperature distribution, and excellent heat transfer performance because of the same length of the flow inside of
microchannel evaporator. The Z-Inlet type of microchannel evaporator had the highest cooling capacity and EER.
Compared with the other two type (Y-Inlet, U-Inlet), the cooling capacity and EER increased by a maximum of
8.8% and 5.7%, respectively. The cooling capacity and EER of microchannel evaporator were significantly higher
than that of finned-tube evaporator, with an average increase of 11%, and a maximum of 13.3% (about 600 W). And
the EER increased by an average of 9.36%, and a maximum of 12.4%. In addition, compared with finned-tube
evaporator, the refrigerant charge of microchannel evaporator can be reduced by 200 g when the cooling capacity and
EER with the maximum value. Therefore, the research results of this work can provide data support for the
development and design of microchannel evaporators, optimization of operating parameters, and support the
application of microchannel evaporators in the field of air conditioning.
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Fig.1 Schematic diagram of experimental apparatus
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Table 1 Geometric parameters of evaporator 1= AT = AT (1)
i s - Kot 0, HIA (W), O, FINATN (W), B8
Sample size/mm 614x432x32 700x430x34 0 0
Flat tube/tube row number 44 28 S 1 A Eﬁ‘{fﬁ,l‘l'ﬁ?%ﬁu ,AT?‘ﬂ%iﬁﬁ@Vﬂ E]"]{E'}EE
Channel diameter/mm 1 9 E Ij\] {%E % ( C ) ’ Kl y\j iﬁ'ﬁ ‘//%\ :% %&(W/ T ) o
Total heat transfer area/m’ 5.94 5.79
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Table 2 Error analysis

Parameter Absolute error Parameter Relative error
T +0.2°C 0 +1.2%
1 +0.04 A P, +1.2%
U 22V K, +2.2%
EER +2.4%
P +0.1%
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Fig.3 Average temperature of the environmental chamber
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Fig.5 Cooling capacity of MCE with three inlet models
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