
11. High Voltage Lifter

Presented by: Suzanne Zamany Andersen

Construct the most powerful lifter possible with a 
surface area below 0.1 m2
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Problem description

• Powerful=can lift the most weight, including its own 
weight.
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Anatomy of lifter
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Theory

[5] Nick Andersen, Kasper Larsen, ”The electrostatic levitation unit”, Technical 
university of Denmark, FYS, special project, 10064, 2008.



17/04/2008Presentation name5 DTU Physics, Technical University of Denmark

Theory: No applied voltage

Figure from: [4] Clemens Wan, ”Electro-Hydrodynamic (EHD) thruster analysis and 
optimization”, The cooper union for the advancement of science an art, 2009.
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Theory: Applying a high voltage 

Figure from: [4] Clemens Wan, ”Electro-Hydrodynamic (EHD) thruster analysis and 
optimization”, The cooper union for the advancement of science an art, 2009.
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Theory: EHD flow

Figure from: [4] Clemens Wan, ”Electro-Hydrodynamic (EHD) thruster analysis and 
optimization”, The cooper union for the advancement of science an art, 2009.
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Theory: Corona Inception Voltage
•  
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Theory: Current-voltage characteristic 
•  
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Theory: Current-voltage characteristic 
•  
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Theory: Generated force
•  
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Optimization factors
• Wire diameter
• Air gap
• Aluminum foil width
• Size of lifter
• Type of lifter
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Experimental setup
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Experimental setup 2
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Optimization: Wire size

• Two different radii: 0.173 mm and 0.107 mm
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Experimental results: Wire size
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Optimization: Air gap
•  



17/04/2008Presentation name18 DTU Physics, Technical University of Denmark

Optimization: Air gap
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Optimization: Air gap
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Optimization: Air gap
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Optimization: Air gap

Graph taken from [1] Kento Masuyama, Steven Barrett, ”On the performance 
of electrohydrodynamic propulsion”, Proc. R. Soc. A., 2013, pg. 469.
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Optimization: Aluminum foil width
•  

Figure from: “Estimation of The Drag of a Roof Mounted Antenna
(Ford AU Falcon)”, http://www.virtualv8.com/freport.htm
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Optimization: Aluminum foil width
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Optimization: Size of lifter
•  
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Optimization: Size of lifter
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Optimization: Types of lifter
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Optimization: Types of lifter
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Conclusion
•  
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Thank you for your attention.
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Appendix A: CIV range
•  
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Appendix A: CIV range
•  
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Appendix A: Townsend equation
•  
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Appendix A: Townsend equation
•  
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Appendix A: Townsend equation
•  



17/04/2008Presentation name36 DTU Physics, Technical University of Denmark

Appendix A: Current-voltage characteristic 
•  
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Appendix A: Current-voltage characteristic 
•  
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Appendix A: Current-voltage characteristic 
•  
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Appendix B: Uncertainties
•  
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Appendix C: Optimization of types of lifter

L=3x
M=3*beam+3*pillar

L=12x
M=12*beam+7*pillar
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Appendix D: Drag and momentum transfer
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Optimization: Types of lifter
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