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Analysis of Frequency Conversion Condition of Air Conditioning Unit of Metro Vehicle

Gao Yang

(Shanghai Rail Transportation Equipment Development Co., Ltd.,Shang hai, 200245)

[ Abstract ]

This paper takes the change of the whole performance parameters of the refrigeration cycle to analyze the

condition of frequency conversion of the unitary air conditioning unit of Shanghai Metro. The results show that the fixed

frequency air conditioner also has the function of variable load operation, and the high energy efficiency ratio of inverter air

conditioner under small load conditions is its advantage. The influence of indoor air flow on the cooling capacity is very limited,

and the effective range is narrow, which is not conducive to the frequency conversion adjustment, and it is necessary to prevent the

flow of the compressor from being too low. The outdoor condensing air flow has a relatively gentle effect on the cooling capacity,

and the effective range is wide. Only when the outdoor condensing air flow rate is reduced to half of the designed flow rate, the

impact on the cooling capacity will be more significant, and the minimum air volume should be used when applying the frequency

conversion control.
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Table 1 Main parameters of the refrigeration cycle
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Fig.1 System schematic diagram of the refrigeration cycle
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Table 2 Benchmarking parameters of the refrigeration cycle
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Fig.2 Effect of outlet pressure on cooling capacity and

temperature at compressor inlet and outlet
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Fig.3 Effect of outlet pressure on refrigerant flow and
minimum heat transfer temperature difference of
condenser and evporator
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Fig.4 Effect of inlet pressure on cooling capacity and

temperature at compressor inlet and outlet
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Fig.5 Effect of inlet pressure on refrigerant flow and
minimum heat transfer temperature difference of
condenser and evporator
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Fig.6 Effect of power on cooling capacity and

temperature at compressor inlet and outlet
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Fig.8 Effect of outdoor air flow on cooling capacity and

temperature at compressor inlet and outlet
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Fig.9 Effect of outdoor air flow on refrigerant flow and
minimum heat transfer temperature difference of
condenser and evporator
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temperature at compressor inlet and outlet
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