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            Abstract
          
        

        
          Numerical studies were performed to design a linear slot virtual impactor with a cut-off size of 1 μm, operating at 150 LPM. A prototype model was designed with a general shape of a virtual impactor, numerical analysis was conducted, and the results were compared to a model with different design parameters. ANSYS FLUENT was used for numerical analysis, and an RSM model was used to calculate turbulence in the flow field. The particle trajectory was confirmed using DPM, and the collection efficiency and wall loss of particles inside the virtual impactor were calculated. The optimization was conducted by changing the angle and width of the acceleration nozzle. The CFD results show that reducing the angle of acceleration nozzle results in an increased cut-off size and decreased wall loss of large particles (> 4 μm).

        

      

      
        Keywords: 
Virtual impactor, CFD (computational fluid dynamics), Collection efficiency, Cut-off size, Particle concentration

      

    

    

  
    
      References
      
        
          	
          	
        

        
          	
            
              1. 
            
          
          	Houunam, R. F., Sherwood, R. J., 1965, The Cascade Centripeter: A Device for Determining the Concentration and Size Distribution of Aerosol, Am. Ind. Hyg. Assoc. J., 26:2 122-131.
			[https://doi.org/10.1080/00028896509342711]
		
        

        
          	
            
              2. 
            
          
          	Marple, V. A., Chien, C. M., 1980, Virtual Impactor: A Theoretical Study, Environ. Sci. Technol., 14:8 976-985.
			[https://doi.org/10.1021/es60168a019]
		
        

        
          	
            
              3. 
            
          
          	Huang, C. H., Tsai, C. J., 2001, Effect of Gravity on Particle Collection Efficiency of Inertial Impactor, J. Aerosol. Sci., 32:3 375-387.
			[https://doi.org/10.1016/S0021-8502(00)00086-0]
		
        

        
          	
            
              4. 
            
          
          	Haglund, J., 2003, Two Linear Slot Nozzle Virtual Impactors for Concentration of Bioaerosols, Doctorate Thesis, Texas A&M University College Station, USA.
        

        
          	
            
              5. 
            
          
          	Marple, V. A., Liu, B. Y., 1974, Characteristics of Laminar Jet Impactors, Environ. Sci. Technol., 8:7 648-654.
			[https://doi.org/10.1021/es60092a003]
		
        

        
          	
            
              6. 
            
          
          	Gotoh, K., Masuda, H., 2001, Development of Annular-type Virtual Impactor, Powder Technol., 118:1-2 68-78.
			[https://doi.org/10.1016/S0032-5910(01)00296-0]
		
        

        
          	
            
              7. 
            
          
          	Romay, F. J., Roberts, D. L., Marple, V. A., Liu, B. Y. H., Olson, B. A., 2002, A High Performance Aerosol Concentrator for Biological Agent Detection, Aerosol Sci. Technol., 36:2 217-226.
			[https://doi.org/10.1080/027868202753504074]
		
        

        
          	
            
              8. 
            
          
          	Lim, K. S., Lee, K. W., 2006, Collection Efficiency and Particle Loss of Virtual Impactors with Different Methods of Increasing Pressure Drop, J. Aerosol. Sci., 37:10 1188-1197.
			[https://doi.org/10.1016/j.jaerosci.2005.11.011]
		
        

        
          	
            
              9. 
            
          
          	Lee, P., Chen, D. R., Pui, D. Y. H., 2003, Experimental Study of a Nanoparticle Virtual impactor, J. Nanopart. Res., 5:3-4 269-280.
			[https://doi.org/10.1023/A:1025538930994]
		
        

        
          	
            
              10. 
            
          
          	Bergman, W., Shinn, J., Lochner, R., Sawter, S., Milanovich, F., Mariella Jr, R., 2005, High Air Flow, Low Pressure Drop, Bio-aerosol Collector using a Multi-slit Virtual Impactor, J. Aerosol. Sci., 36:5-6 619-638.
			[https://doi.org/10.1016/j.jaerosci.2004.12.010]
		
        

        
          	
            
              11. 
            
          
          	Seshadri, S., Hari, S., Hu, S., McFarland, A. R., 2008, A Circumferential Slot In-Line Virtual Impactor, Aerosol Sci. Technol., 42:1 40-49.
			[https://doi.org/10.1080/02786820701787928]
		
        

        
          	
            
              12. 
            
          
          	Chen, H. Y., Huang, H. L., 2016, Numerical and Experimental Study of Virtual Impactor Design and Aerosol Separation, J. Aerosol. Sci., 94 43-55.
			[https://doi.org/10.1016/j.jaerosci.2015.12.001]
		
        

        
          	
            
              13. 
            
          
          	Chang, P. K., Hsiao, T. C., Engling, G., Chen, J. C., 2019, Computational Fluid Dynamics Study of the Effects of Flow and Geometry Parameters on a Linear Slit Virtual Impactor for Sampling and Concentrating Aerosols, J. Aerosol. Sci., 131 28-40.
			[https://doi.org/10.1016/j.jaerosci.2019.02.004]
		
        

        
          	
            
              14. 
            
          
          	Chein, H., Lundgren, D. A., 1993, A Virtual Impactor with Clean Air Core for the Generation of Aerosols with Narrow Size Distributions, Aerosol Sci. Technol., 18:4 376-388.
			[https://doi.org/10.1080/02786829308959611]
		
        

        
          	
            
              15. 
            
          
          	Hinds, W. C., 1999, Aerosol Technology: Properties, Behavior, and Measurement of Airborne Particles, 2nd edition, Wiley, New York.
        

        
          	
            
              16. 
            
          
          	Gotoh, K., Masuda, H., 2000, Improvement of the Classification Performance of a Rectangular Jet Virtual Impactor, Aerosol Sci. Technol., 32:3 221-232.
			[https://doi.org/10.1080/027868200303759]
		
        

      

    

    

  
    
      
        Ochan Kwon
        
          
        

        M.S. degree in the Department of Mechanical Engineering, Kumoh National Institute of Technology. His research interest is numerical simulation.

        E-mail: 5chan@kumoh.ac.kr

      

      
        Wonyoung Jeon
        
          
        

        Ph.D. Student in the Department of Mechanical Engineering, Ulsan National Institute of Science and Technology. His research interest is aerosol sampling.

        E-mail: jwy0717@gmail.com

      

      
        Hyunwoo Lee
        
          
        

        Ph.D. Student in the Department of Mechanical Engineering, Kumoh National Institute of Technology. His research interest is aerosol & fluid mechanics.

        E-mail: eddi1993@kumoh.ac.kr

      

      
        Youngjin Seo
        
          
        

        Ph.D. Associate Professor, Kumoh National Institute of Technology. His research interest includes aerosol dynamics and thermal-fluid mechanics.

        E-mail: yjseo@kumoh.ac.kr

      

    

    

  OEBPS/images/big_30_5.jpg





OEBPS/images/_common/images/crossref.gif





OEBPS/images/data/ksmte/30806/KSMTE_2021_v30n5_359_bf003.jpg
C>





OEBPS/images/data/ksmte/30806/KSMTE_2021_v30n5_359_bf001.jpg
&





OEBPS/images/data/ksmte/30806/KSMTE_2021_v30n5_359_bf004.jpg





OEBPS/images/data/ksmte/30806/KSMTE_2021_v30n5_359_bf002.jpg





