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 َّزظح وٍحاماج وعٍطشج ىغٍاسج مهشتائٍح

 

  

 

وذيىز اىهىاء واّخفاض اىَْرعاخ ي ظاهشج الاحرثاط اىحشاسصٌادج  إُ  ؼرثش اىغٍاساخ اىنهشتائٍح ٍغرقثو صْاػح اىغٍاساخ.ذ

و   صٍاّحىي  اىنهشتائٍح وحاظرها اىقيٍيح ٍراّح اىغٍاسج  إُ  ىيرغية ػيى هزٓ اىَشامو. الاٍصواس ٍخرلااىثرشوىٍح ظؼو اىغٍاساخ اىنهشتائٍح ا

مو هزٓ  ذأذً  تصىسج ػاٍح ح,اىنهشتائٍاىغٍاساخ  ظٍَغ أّىاع  إىٍها فً  هذفٌاىرً  عاعٍح الأهذاف الا قذسج ذؼرثشىي اىقيٍوها اعرهلام

ٍحشك اىََاّؼح  َّزظحفً هزٓ الأطشوحح ذٌ  َصو اىؼَىد اىفقشي ىيْظاً اىغٍاسج اىنهشتائٍح.ٌَحشك اىاىخصائص ٍِ ّظاً دفغ اىغٍاسج لأُ 

-VSشلاشً الاطىاس  )ىؼامظ ذٌ إعرؼَاه ا . يغٍاسج اىنهشتائٍحّظاً اىذفغ ى ٌَصو SynRMشْائً اىَحىس.  ( SynRMاىَرضاٍْح )

SVPWMI )اىَرؼاقثح ذحنٌ ذٌ اعرخذاً وحذج  وذغزٌح اىَحشك.  ىرحىٌو اىفىىرٍح اىَغرَشج ٍِ اىثطاسٌح إىى فىىرٍح ٍرْاوتحPID   

رحنٌ َىي ىصىاتس  اىَصيى قٌٍػيى اى حصىهىي( PSOاىطٍىس)ب اعشخىاسصٍٍح أ وأٌضا اعرخذٍد . SynRMىيغٍطشج ػيى عشػح 

. أشثرد PSOتاعرخذاً ضثطها اىرً ذٌ  ىصىاتس  اىَصيى قٌٍاى و ٌذوٌا  قٌٍ اىصىاتد اىرً ذٌ ضثطها  ٍقاسّح تٍِ ؼاقة وتؼذ رىل ذٌ إظشاء راىَ

وحذج اىرحنٌ اىرفاضيً  َّزظح  دذٍَِ اىصىاتد اىرً ذٌ ضثطها ٌذوٌا.  أمصش فؼاىٍح  PSOاىْرائط اُ قٌٍ اىصىاتد  ذٌ إٌعادها تاعرخذاً

. ظشوف طشٌق وذشغٍو ٍخريفحذحد اىغٍاسج اىنهشتائٍح غٍطش ػيى اعرقشاس أداء ٌ EDCو ّظاً اىغٍاسج اىنهشتائٍح.  (EDC) الإىنرشوًّ

 MATLAB ذٌ إػرَاد تشّاٍط وٍْاعة ػيى طىه اىطشٌق.ؼطً أداء ٍغرقش ذّرائط دوسج اىقٍادج أُ اىغٍاسج اىنهشتائٍح اىَقرشحح  خشأظه

/ SIMULINK R2013a (2...0.3.8ىَحاماج ّظاً اىغٍاسج اىنهشتائٍح ماٍيح و )َْىرض اىغٍاسج اىنهشتائٍح ٍغ أّىاع ى ىؼشض اىْرائط

 .ٍخريفح ٍِ اىظشوف اىؼَيٍح

 

Modelling, Simulation and Control for an Electric Vehicle 

 

 
Electric vehicles (EVs) are considered the future of vehicle manufacturing. Increase the global 

warming phenomenon, air pollution and decrease of petroleum products make the EVs the perfect choice 

to overcome these problems.  The vehicle robustness, less of maintenance and less power consumption 

are the main goals aimed in all types of EVs, generally all these characteristics came from the vehicle 

drive system because the drive system represents the back bone of the EV system. In this thesis two-axis 

synchronous reluctance motor model is simulated. The SynRM represents the drive system of the EV. 

Voltage source space vector pulse width modulation inverter is used to convert the battery DC voltage to 

three phase AC voltage and fed the motor. Cascaded PID controller is used to control the SynRM speed. 

Particle swarm optimization (PSO) algorithm is used to find the optimum parameters for the cascaded 

controller. Comparison between manually tuned and PSO tuned cascade controller have been made. The 

results show that the optimized cascade PID controller is more effective   than   manually tuned 

controller. Electronic differential controller (EDC) and EV system model are simulated. EDC controls 

the EV performance stability under various operation and road condition. The driving cycle results show 

that the proposed EV gives a stable and suitable performance along the road. The MATLAB/ 

SIMULINK R2013a version (8.3.0.532) toolboxes are used to simulate the complete EV system and to 

show the response of the EV model with different types of operation conditions. 


