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of the blower inside the smart vacuum cleaner
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The slim brushless DC motor could be
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embedded inside the high speed fluidic machinery to
simplify the bearing or housing design. Besides, the
total rotor inertial is decreased to eliminate the surge
current demand during the acceleration command.
The currently existing integrated sensorless driver
IC usually limits the current output of 1A. Besides,
the microprocessor bandwidth could not cope with
the higher electric frequency of the multi-pole motor
for the high speed fluidic machinery. The
compactness of the blower, power-efficiency and
intelligence are the main product genes of the new
smart vacuum cleaner. This study investigates the
feasibility of two type multi-pole slim motors for
embedding application of the high speed blower in
the robot cleaner. The magnetic analysis and the
performance estimation are conducted and the
prototypes are tested with the high speed blower.
The sensorless scheme is adopted so the motor parts
and assembly process are simplified to achieve a
motor diameter size of 52 mm and 10mm in height.
Together with the smart fuzzy logic control driver
technology, the motor power efficiency at high speed
range is regulated. Since the settling time is much
decreased, the dynamic response for speed adjusting
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due to different dust level becomes quite better.

The experimental results show that the radial
flux design consumes 0.32 A and 2.3 A separately at
the free-load and full-load mode at 14,000rpm with
12 V DC bus input. This proves the phase switching
control robustness of the three-phase current. To
compare with the original DC motor for the blower
of the battery-driven robot cleaner, the highly
efficient direct-drive saves at least 50 % power
consumption to effectively lessen the recharge
demand. Although the axial flux design consumes
more power mostly due to its coreless design, it
delivers smoother acceleration curve since the
cogging is negligible and the heat generated from
the stator coil could be more easily transferred to the
base board. In the future, the SMC stator will be
adopted for the axial flux design to further evaluate
the application potential of the hollow type slim

motor.
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