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Abstract

Control of brushless dc (BLDC) motors during start-up period is crucial,
particularly when applied in air-conditioning -systems without rotor position sensors.
Moreover, start-up while not knowing the actual rotor position will result in current
overshoot. According to our preliminary study, it is found that the maximum overshoot
current occurring during the forced synchronous mode can reach six times higher than
that during normal operation. The selection of power switches with larger current ratings,
but with heavy price tags, seems to be necessary. As a result, the production costs of
such air-conditioning systems are increased. Thus, a method to reduce the current
overshoot during start-up is needed. This means that power switches with lower current
ratings will possibly be selected and the production costs will still remain low.

This thesis presents a method to cope with the problem regarding current
overshoot during start-up of a BLDC motor at standstill by estimating its initial rotor
p;)sition. The key principle of the rotor position estimation is based on the simple
detection and comparison of phase voltage and current responses relating to the stator
inductance varied with the position of the rotor magnet. In the proposed method, three
pulse voltage injections are applied and 30 degrees maximum resolution can be
achieved.

Based on the estimated rotor position_, the initial step of the 6-step, 120-
degree drive can be properly determined. From the experimental results using the
proposed method, it is evident that the current overshoot during start-up can be
reduced down to 4 A, 25% of that using the conventional method. As a result, the
current rating and the price of the selected power module can be cut down to 33% and

26%, respectively.





