
Conclusion

Proposed Commutation Method for Performance Improvement of Brushless DC Motor

Background

Chang-Sung Jin1, SooyoungCho2, and Jae-Kwang Lee2

1. Hanwha Land Systems, Seongnam, 13488, Republic of Korea 
2. HanyangUniveristy, Seoul, 04763, Republic of Korea

Presented at the Applied Superconductivity Conference , 2017 Aug. 27 ςSep. 1, Netherlands; Session: E1-Motors/Mon-Af-Po1.04; Program I.D. number: 306

Thisstudy focusedon efficiencyimprovementof BLDCmotors via reduction of torque ripple, core loss,and permanentmagnet loss. To achievethis
objective,we proposedan improved150° commutationmethod for three-phasepermanentmagnetbrushlessDC(BLDC)motors to improvethe current
waveform. Althoughthe 120° commutationmethod is generallyemployedfor a BLDCmotor, the 150° commutationmethod is introduced in order to
operatethe BLDCwith the sameefficiencyasa brushlessAC(BLAC)motor. Moreover,an improved150° commutationis proposedto reducethe phase
current harmonics. Thestudy investigatesthe attributes of different commutationmethodsanalyticallyand experimentallyin order to determine the
optimal commutation method. The result of this study indicates that the improved 150° commutation method is optimum in terms of harmonic
attributes,andreducedtorque ripple, therebyimprovingtheƳƻǘƻǊΩǎefficiency.

× Theresearchconductedin this paperwasbasedon BLDCmotor characteristicsfor different commutationmethods. Analysiswas
conductedusingthe co-simulationof the control circuit and the magneticfield FEM. The analyticalmethod presentedin this
paper realizesnear-reality input current waveform. In particular, it is important to minimize the current harmonicssinceit is
significantlyrelatedto coreloss,permanentmagnetloss,andtorque ripple.

× Our study wasable to concludethat the improved150° commutationmethod reducedcurrent harmonics,thereby significantly
improvingthe performance. Therefore,the improved150° commutationmethod is ideal in fieldswhereefficiency,torque ripple,
andcostareimportant.

Comparison of Commutation Method
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Studied Model and Specifications
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Parameters Value Unit

BaseSpeed/ Max. Speed 1325 / 3930 rpm / rpm

Torque @ Base / Max.
Speed

2.45 / 0.45 Nm / Nm

ContinuousPower 340 W

Poles/Slots 8/12 -

OuterDiameter 110 mm

StackLength 24.5 mm

Air GapLength 0.5 Mm

Permanent
Magnet(NdFeB)

1.25 T (@20ɒ)

OperatingTemp. 100 ɒ

Analysis Results of Co-Simulation
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Experiment Results
DC 36V

Hall sensor 

signal

Torque
Speed

Power

3 phase PWM 

Voltage

Dynamo Controller Power Analyzer DC Power Supply

Dynamo Meter IPMSM BLDC Drive & Inverter PC

Dynamo 

Controller

Dynamo 

Meter

BLDC 

Driver

IPM 

Motor

Driver 

Program PC

Emulator

(a)

(b)

Dynamo 

Controller

Dynamo 

Meter
BLDC 

Motor

BLDC 

Driver

Driver 

Program PC

Emulator

120ºCommutation

150ºCommutation Improved 150ºCommutation

@ 2Nm
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Unit

Current 10.35 8.62 7.96 Arms

Current/Tor
que

5.27 4.31 3.98 A/Nm

THD 0.287 0.112 0.055 -
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