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        Fixed pitch screw vacuum pump.
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        Schematic diagram of theoretical variable-pitch screw rotor.

      

    

  
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Modified root surface.

      

    

  
    
      Fig. 5 
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        Modified convex surface.
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        Four types of clearances: (a) circumferential clearance; (b) radial clearance; (c) tooth side clearance; (d) the tooth shape clearance.

      

    

  
    
      Table 1 

      Dimensions of variable-pitch screw vacuum pump.

      
        


	Design parameter
	Dimension





	Addendum circle diameter
	148 mm



	Root circle diameter
	62 mm



	Pitch circle diameter
	52.5 mm



	Rotor length
	398 mm



	Distance between two axis
	105 mm



	Exhaust end pitch
	56 mm



	Suction end pitch
	101 mm



	The number of turns
	5.5
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        Different clearance sizes of three kinds of vacuum pumps.

      

    

  
    
      Fig. 8 
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        The test platform of screw vacuum pump (a) and its schematic design (b).

      

    

  
    
      Table 2 

      Experimental data.

      
        


	Pressure of vacuum cover Pa
	Flow regulating value reading m3/h
	Interstage pressure of SCSVP Pa
	Capacity of suction Pa.m3/s



	
	
	




	
	
	1→2
	2→3
	3→4
	4→5
	5→outlet
	





	861
	0.70
	861
	2414
	3602
	19049
	111316
	19.80



	508
	0.34
	508
	2023
	3365
	17959
	111100
	9.65



	293
	0.18
	293
	1907
	3317
	17477
	111316
	5.07



	178
	0.05
	178
	1840
	3200
	17263
	111316
	1.41



	96
	0.015
	96
	1800
	3371
	17854
	111533
	0.41
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        The flow velocity vector diagram of the three grids.

      

    

  
    
      Fig. 11 
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        Pressure distribution diagram of the fluid domain.
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        The flow velocity vector diagram of the three pumps.

      

    

  
    
      Fig. 13 
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        The influence of clearance size on the interstage backflow.

      

    

  
    
      Fig. 14 
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        Comparison of 1st stage backflow between four types of clearances.

      

    

  
    
      Fig. 15 
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        Relationship between the 1st interstage backflow of circumferential clearance and inlet pressure.
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        Two variable distance gradient design for circumferential clearance.
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        Effects of clearance length on total backflow.

      

    

  
    
      Fig. 20 
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        Curves of interstage backflow increment with inlet pressure.

      

    

  
    
      Fig. 22 
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        Curves of interstage backflow increment with rotating speed.

      

    

  
    
      Fig. 23 
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        Comparisons of three methods of the 1st interstage total backflow in SCSVP.
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