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Abstract: With the advantages of high level of Expansion Valve
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integration, high heat exchange efficiency, and = i
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refrigerant charge can be reduced effectively in 100
. X . Condenser W s
microchannel evaporator, and the size and weight ORI

of heat exchanger also can be reduced, therefore R
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the system energy efficiency can be improved Compressor mz-"-/_e_mi
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effectively. In this work, an experimental system °t /
was designed and set up to research the Gas-liquid 2er e
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performance of microchannel evaporators. The R
inlet and outlet temperature distribution of microchannel flat tube were measured. And the variations of inlet and outlet
temperature difference, pressure drop, input power, cooling capacity, coefficient of performance with environmental
chamber were also analyzed. In addition, the experimental results were compared with conventional finned-tube
evaporators under the conditions of ambient chamber temperature in the range from 18 to 23°C. The experiment results
indicated that microchannel evaporator had better distribution behavior of refrigerant and can improve the temperature
uniformity of air-condition vent. The pressure drops of microchannel evaporator and finned-tube evaporator increased
with the increasing of environmental chamber temperature. As the reason that refrigerant charge of microchannel
evaporator was lower than finned-tube evaporator and the refrigerant flow path was also shorter than finned-tube
evaporator, the maximum pressure drop between two evaporators was 111 kPa under the same temperature. The average
pressure drop penalty of microchannel evaporator was reduced by 33.9% compared to the finned-tube evaporator. The
compressor power consumption can be reduced by using microchannel evaporator. The system input power of
microchannel evaporator was lower than that of finned-tube evaporator and the maximum value was 4.12%. Compared
with finned-tube evaporator, the cooling capacity of microchannel evaporator increased by 2.95% and the system
coefficient of performance improved by 6.69% under the same temperature of environmental chamber from 18 to 23°C.
Based on the above researches, these experimental results can provide data support for application of microchannel
evaporator.
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Fig.1 Schematic of the experimental system
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Table | Geometric parameters of evaporator

Parameter MCE FTE 1~20, E'Zm EE;{I%XTJ& 2 *E)H?i E/J/JJILE ’ ﬂﬂtfim EE{I%
Sample size/mm 712x412%x32  700%430x34 m{g,{ti@ 2 /\}i'fﬁ‘:,El(]/DE]ll,%r)o ﬁﬁj{%/mg%ﬁﬁﬁﬁg
Flat tube number/Tube row number 40 28 )
Channel diameter/mm 1 9 Jﬁﬁﬁfi—ﬁl’ 3L 40 /\{HJ, Ao Ez‘—gﬁ%gﬂgjﬂ:tﬂ M. ﬂ:i%
Total heat transfer area/m? 6.08 5.79 |j‘] ﬂ] &]\ .H %‘%ﬁﬁ 1 /|\{D1IJ A, U\{Eﬁ‘ﬁ% E/E\/V\%
2.2 Wik 7E FTE #t. H O SAE 1 AR A, FH T & o

MCE ¥, A B R B i B A s R .
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Fig.2 Schematic diagram of MCE and temperature test point
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Table 2 Experimental conditions

Working condition 1 2 3 4 5 6
Environmental chamber temperature/'C 18 19 20 21 22 23
Room temperature 25°C, relative humidity 40%
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Table 3 Experimental test data of heat loss

No. Voltage/V Electricity current/A Chamber temperature/C Ambient temperature/ C Power of fan/W
1 425 2.961 39.7 22.4 150
2 44.4 3.880 372 20.6 150
3 459 3.793 38.5 20.3 150
4 41.2 4.032 37.6 21.8 150
Average 43.5 3.671 38.3 21.3 150
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Fig.3 Inlet and outlet temperature distributions of microchannel evaporator at different time
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Fig.4 Temperature differences of inlet and outlet of evaporator
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