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Abstract: iIn ithe ipresent iscenario, iutilization iof iBLDC idrives iare iincreasing irapidly, ias ia iresult iof imore 

iefficiency, imore ipower idensity, inormal ito icontrol iand igreat iinertia itorque iratio. iThis irag iproposes ia iconcept iof 

isensorless icontrol iof idrive iusing iFuzzy ibased iDTC isystem. iAn iindirect iflux icontrol iproposed iin ithis irag i iis 

isimilar ito ithe idirect itorque icontroller ifor icontrolling iof iBLDC imotor iby ithe ireference isignals ifrom ithe idirect 

iaxis icurrents. iA ifuzzy iregulator i i ialso iproposed iin ithis irag ifor ibetter icontrolling iof ibrushless iDC idrive. 

iSimulink/Matlab iis iused ito itest ithe iproposed iDTC-Fuzzy ibased iBLDC idrive 

Keywords i: iBLDC iMotor, iFuzzy iController, iDTC itechnique iand iPWM icontroller 

____________________________________________________________________________________________________  i 

 

I. Introduction i 
BLDC imotor iplays ia ikey irole iin ithe ipresent iscenario, idue ito iits ihigh iaccuracy, igood iperformance iand ihigh 

iefficiency. iBLDC ivehicles iare iinterior-out iof icommonplace idc ivehicles iand ithey ishowcase ithe iequal iN-T 

icurves. iBLDC imotor idoesn’t irequire ibrushes, ithe icommutation iprinciple ifor iBLDC imotor iis ielectrically 

icommutated. iWith ithe ihelp iof irole isensors, ithe icommutation iidentifies ithe irotor ipositions i[1-2]. 
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Fig. i1. iStructure iof iBrushless iDC iDrive 

 

II.  iDesigning iof iBLDC iMotor i 
Brushless imotor iis ione iof ithe ipart iin iPMSM ifamily i[3-4]]. iAs iits iname ishows ias iSM ithe imagnetic iarea 

icreated iwith ithe iaid iof ithe iusage iof ievery ithe irotor irevolves iby ithe i iidentical ifrequency. iSo iBLDC imotors ido 

inow inot irevel iin iany i“slip”. iThe imain iparts iin iBLDC imotor iis iwound istator ipoles iand irotor iis ipermanent 

imagnet itype. iThe ibrushes iand imechanical icommutator iare iused iin iBLDC ifor iproper icommutation. iThe iHall 

iEffect isensors ithat iare ilocated ia ihundred iand itwenty ielectric itiers iaway ifrom ieach iother i idetects ithe irotor 

ilocation ithat iallows iyou ito imark i iright icommutation icollection i[5-8]. 
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Fig. i2. iEquivalent iCircuit ifor iBLDC 

Apply ithe iprinciple iof iKVL ito iobtain ithe imathematical idifferential iequations ifor iBLDC iDrive. 
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Apply iPark’s itransformation ianalysis ifor iconverting ithree iphase isystem ito itwo iphase isystem i(i.e idq 

itransformation). i 
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The ileakage iflux ilinkages ifor iBLDC idrive, iin ithe iform iof itwo iphase irotational iframe iaxis iis iexpressed iin itwo 

iphase iand ivoltage iand icurrents ias ishown ibelow. 
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The iExpression ifor iPhase iangle iis iexpressed ias, 
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Torque ideveloped iby ithe iBLDC imotor iis 
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III.  iFuzzy iInference iSystem i 
 

Generally, iFuzzy iController iis iwidely iused iin imachine icontrol. iThe iinput iand ioutput ivariables iin ia ifuzzy 

icontrol isystem iare imapped iby isets iof ivariables icalled ias imembership ifunctions ior ialso icalled ias ifuzzy isets i[9]. i 

The iprocess iof iFuzzy isystem iis iexplained iunder ithree istages inamely: 

1. Fuzzification 

2. Inference iEngine 

3. Defuzzifier. 
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Fig.3. iFuzzy iInference iSystem 

Fuzzy isystems iare isimple iin iconcept. iIt iconsists iof i3 istages icalled ias isource ilayer, ihidden ilayer iand 

isink ilayer. iThe iinput istage iidentify ithe iinput ivariables iand iconverted iinto ifuzzy isets. iThe iprocessing istage iis 

iused ito iget ithe ioutput iby iusing irule ibase iformation 

 

IV.  iPrinciple iof iOperation iBLDC iControl iDiagram i 
 

The ifundamental icontrol iblock idiagram iindicates ithe iimplementation iof ithe iDTC-SVM imodel iis ias ishown 

iin ifigure i4. iPark’s itransformation iprinciple iis iapplied ito ithis isystem ifor iconverting ithree iphase isystem ito itwo 

iphase iorthogonal icoordinates. iPI iController iare iused ito icontrol ithe isystem icurrent ierrors. iAn iSVPWM 

icontrolled iis iintroduced iin ithis ipaper ito igenerate ithe igate isignals irequired ifor iBLDC idrive i[10-12]. iIn ithis iAn 

iDTC ibased icontrol istructure iis iproposed ifor igenerating istate ivectors. 
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Fig. i4. iFuzzy ibased iDTC-SVM iControl icircuit ifor iBLDC iDrive 
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V.  iSimulation iExperiments iand iResults i i i i i 

  The iproposed iFuzzy ibased iDTC-SVM iBLDC idrive iis iproposed iand iimplemented iusing iSimulink. iThe 

iexperiment isetup i(Simulink) iis iverified iunder itwo icontrol itechniques icalled iConventional iPI i& iFuzzy iControl 

itechniques. iThe iresults ifor iBLDC imotor iis ishown ibelow. 
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Fig. i5. iExperimental iWaveform ifor iElectromagnetic iTorque 
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Fig. i6. iExperimental iWaveform ifor iBLDC iSpeed 
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Fig. i7. iExperimental iWaveform ifor iStator iCurrents 
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 i i i i i i i i i iFig i8. iExperimental iWaveform ifor iStator iId 

 

Fig. i9. iExperimental iWaveform ifor iIq 

 

VI. Conclusion 

This ipaper ihas iprovided ia ithought iof iFuzzy ibased iDTC ifor ibrushless idc idrive imachine. iPertaining ito 

iadjusting i ian ialternating icurrent i iturns i iessential iDTC itechniques istay i ilabeled iin ivarieties: ii. ie. ithe ifirst 

ihysteresis-based itotally itransfering i idesk iDTC, ithen ia ifew iother iyou iare iregular iswitching iconsistency isample 

iworking iwith ispace ivector imodulation iapproach. iAway iof ithose itechniques iwe ichosen ia iDTC ibased iFuzzy 

imethod ias iit ihas ithe iability ito iimprove ioverall iperformance iof ipower iwith ithe iuseful iresource iof idecreasing ithe 

idisorders iin ithe i  iand i . iFrom ithe isimulation iresults, iDTC ibased iFuzzy iSystem iprovides igood iresult ias 

icompared ito iconventional icontrollers. 
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