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ABSTRACT

A fan-motor assembly in a vacuum cleaner is analyzed through system-level analysis method. This system consisted of three

components, a fan, motor, and the flow resistance of the motor, or of the vacuum cleaner. System-level analysis method is

characterized by the combination of torque matching at a constant throttling condition between the fan and the motor and the

pressure drop at a constant flow rate due to the flow resistance of the motor, or of the vacuum cleaner. The performance

characteristics of the fan-motor assembly and the vacuum cleaner system could be predicted over the whole range of operation,

based on the characteristics of each component. The predicted performance of the vacuum cleaner system through system-level

analysis agreed well with the experimental results within 4.5% difference of pressure and 6% difference of the efficiency. The

effect of flow resistance of a motor is investigated and it is found that the efficiency decrease of fan-motor assembly at the

constant flow rate due to the flow resistance of a motor is determined by the flow resistance ratio(FRR), which is defined as

a ratio of flow resistance of motor and the flow resistance of a constant throttling condition of a given point. The fan-motor

assembly(S2 model) was modified to reduce the FRR from 9.0% to 2.4% and the experimental result shows that the efficiency

of S2 model was improved by about 3% at best efficiency point.
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