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An Experimental Study on the Operational Stability of an Inverter-Based
Direct Expansion Air Conditioning System under Variable Speed Operation
Xia Yudong'? Lin Youbin?> Zhu Chunyu'
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[ Abstract]  An experimental study on the operational stability of a direct expansion air conditioning system under variable
speed operation is reported in this paper. The operational stability as varying both compressor and fan speeds was examined.
Results showed that increasing the compressor or lowering the fan speed would cause the fluctuation of superheat, and thus leading
to the system instability. A larger superheat setting was required to ensure a stable operation when the system was operated at a high
compressor speed or lower fan speed. Through varying the superheat setting automatically, the operational stability of a direct
expansion air conditioning system could be ensured when it was variable speed operated.
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Fig.1 Schematic diagram of the experimental system
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Fig.2 Physical image of experimental system
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Table 2 Combinations of compressor speed and fan speed
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Fig.3 Variation in superheat as increasing the compressor
speed
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Fig.3 Variation in superheat as changing the compressor
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Fig.5 Variation in superheat as changing its setting
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Fig.6 Operational characteristics of the DX A/C system
considering its operational stability
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