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            초록
          
        

        
          Typical traction motors of electric vehicles utilize water jacket-based or air-based cooling. Currently, lightweight traction motors are preferred to extend the range of electric vehicles. As a result, direct cooling techniques have garnered significant attention from researchers. Direct coil-based cooling methods are of two types: oil injection type and oil spraying type. Direct oil-based cooling methods exhibit high cooling capacities. In this study, we investigate the transient increments in temperature in 160 KW traction motors. To this end, the power losses of motors were estimated using JMAG software . Using two-phase computational fluid dynamics (CFD) simulation over a duration of 18 s, the transient increase in temperature was predicted . The CFD predictions agreed well with the experimental observations, with an error less than 5%. We expect that the conclusions of this study will contribute to the improvement of the cooling performance of 160 KW traction motors.

        

      

      
        Keywords: 
2 phase fluid analysis, CFD, Oil cooled motor, EV traction motor

      

    

    

  
    
      Acknowledgments
      이 연구는 산업통상자원부(MOTIE)와 산업기술평가관리원(KEIT)의 연구비 지원에 의해 수행됨(No.20010437).

    

    

  
    
      References
      
        
          	
          	
        

        
          	
            
              1. 
            
          
          	Son,Y.-W., Huh, G.-S., 2017, Technology Development Trend of Domestic and Foreign Electric Vehicle and Technology Development Strategy of Domestic Electric Vehicle Core Parts, Trans. Korean Inst. Power Electron., 22:5 373-381.
			[https://doi.org/10.6113/TKPE.2017.22.5.373]
		
        

        
          	
            
              2. 
            
          
          	Popescu, M., Goss, J., Staton, D. A., Hawkins, D., Chong, Y. C., Boglietti, A., 2018, Electrical Vehicles—Practical Solutions for Power Traction Motor Systems, IEEE Trans. Ind. Appl., 54:3 2751-2762.
			[https://doi.org/10.1109/TIA.2018.2792459]
		
        

        
          	
            
              3. 
            
          
          	Krings, A., Monissen, C., 2020, Review and Trends in Electric Traction Motors for Battery Electric and Hybrid Vehicles, International Conference on Electrical Machines (ICEM), 1807-1813.
			[https://doi.org/10.1109/ICEM49940.2020.9270946]
		
        

        
          	
            
              4. 
            
          
          	Bae, J.-Y., Kim, Y., 2017, The Core Technical Trends of TESLA EV(Electric Vehicle) Motors, Trans. Korean Inst. Power Electron., 22:5 414-422.
			[https://doi.org/10.6113/TKPE.2017.22.5.414]
		
        

        
          	
            
              5. 
            
          
          	Naseri, F., Farjah, E., Ghanbari, T., 2017, An Efficient Regenerative Braking System Based on Battery/Supercapacitor for Electric, Hybrid, and Plug-In Hybrid Electric Vehicles With BLDC Motor, IEEE Trans. Veh. Technol., 66:5 3724-3738.
			[https://doi.org/10.1109/TVT.2016.2611655]
		
        

        
          	
            
              6. 
            
          
          	Jung, H., Park, G., Kim, D., Jung, S., 2017, Optimal Design and Validation of IPMSM for Maximum Efficiency Distribution Compatible to Energy Consumption Areas of HD-EV, IEEE Trans. Magn., 53:6 1-4.
			[https://doi.org/10.1109/TMAG.2017.2660524]
		
        

        
          	
            
              7. 
            
          
          	Lee, J. -G., Lim, D. -K., 2021, A Stepwise Optimal Design Applied to an Interior Permanent Magnet Synchronous Motor for Electric Vehicle Traction Applications, IEEE Access, 9 115090-115099.
			[https://doi.org/10.1109/ACCESS.2021.3105119]
		
        

        
          	
            
              8. 
            
          
          	Meshginqalam, A., Bauman, J., 2021, Investigation of Critical Parameters for Selecting Energy-Optimal Cruising Speed Using a Low-Computation Framework, IEEE Trans. Ind. Appl., 57:3 2825-2837.
			[https://doi.org/10.1109/TIA.2021.3057037]
		
        

        
          	
            
              9. 
            
          
          	Gai, Y., Kimiabeigi, M., Chong, Y. C., Widmer, J. D., Goss, J., SanAndres, U., Stven, A., Staton, D. A., 2018, On the Measurement and Modeling of the Heat Transfer Coefficient of a Hollow-Shaft Rotary Cooling System for a Traction Motor, IEEE Trans. Ind. Appl., 54:6 5978-5987.
			[https://doi.org/10.1109/TIA.2018.2860558]
		
        

        
          	
            
              10. 
            
          
          	Lee, K.-H., Cha, H.-R., Kim, Y.-B., 2016, Development of an Interior Permanent Magnet Motor through Rotor Cooling for Electric Vehicles, Appl. Therm. Eng., 95 348-356.
			[https://doi.org/10.1016/j.applthermaleng.2015.11.022]
		
        

        
          	
            
              11. 
            
          
          	Kim, J. S., Moon, J. W., Kwak, T. H., Kang,T. G., 2017, Numerical Investigation on an Oil Cooling System in the Motor for a Hybrid Vehicle, J. Comput. Fluids Mech. Eng., 22:3 86-94.
			[https://doi.org/10.6112/kscfe.2017.22.3.086]
		
        

        
          	
            
              12. 
            
          
          	Liu, C., Xu, Z., Gerada, D., Li, J., Gerada, C., Chong, Y. C., Popescu, M., Goss, J., Staton, D., Zhang, H., 2021, Experimental Investigation on Oil Spray Cooling With Hairpin Windings, IEEE Transactions on Industrial Electronics, 67:9 7343-7353.
			[https://doi.org/10.1109/TIE.2019.2942563]
		
        

      

    

    

  
    
      
        Hyun Jang Shin
        
          
        

        Professor in the Department of Mechanical Engineering, Yonam Institute of Technology. His research interest is a Motor Sound and Vibration reduction and FEA.

        E-mail: shin7@yc.ac.kr

      

      
        Rae Eun Kim
        
          
        

        A Senior Researcher of KETI. His main research topic is a Motor Design and FEA.

        E-mail: kre2567@keti.re.kr

      

    

    

  OEBPS/images/big_31_3.jpg





OEBPS/images/_common/images/crossref.gif





OEBPS/images/data/ksmte/33306/KSMTE_2022_v31n3_185_bf001.jpg





OEBPS/images/data/ksmte/33306/KSMTE_2022_v31n3_185_bf002.jpg





