
Ionic Wind 
Thruster 
Prototype 
Development

J O S E P H  L I L L Y

P H Y S I C S  I I  /  E L E C T R O M A G N E T I S M  

/  E X P E R I M E N T A L  D E S I G N



The goal of this prototype was to create and measure ionic wind using a sharp positive 
nickel emitter and a smooth negative copper collector. A high-voltage potential ionizes air 
between the rings, accelerates charged particles through the electric field, and transfers 
momentum to surrounding neutral air through collisions.

Prototype goals:

• Build a prototype that allows adjustable 

ring spacing

• Create ionization and corona discharge

• Measure airflow with an anemometer 

• Test how ring spacing affects airflow 



Physical 
Concepts

N I C K E L  E M I T T E R  R I N G  

C O P P E R  C O L L E C T O R  R I N G

H I G H  V O L T A G E  G E N E R A T O R

B A T T E R Y

3 D  P R I N T E D  F R A M E

A D J U S T A B L E  S L I D E R / G A P  

S Y S T E M

W I R I N G / E L E C T R I C A L  

C O N N E C T I O N S



W H A T  I  B U I L T :

I N I T I A L  3 D - P R I N T E D  S U P P O R T  S T R U C T U R E  W I T H  

N I C K E L  A N D  C O P P E R  R I N G S  M O U N T E D  A C R O S S  A N  

A D J U S T A B L E  G A P .

W H A T  W O R K E D :

P R O D U C E D  V I S I B L E  D I S C H A R G E  A N D  S O M E  

M E A S U R A B L E  A I R F L O W .

P R O B L E M S  F O U N D :

T H E  S L I D E R  A L I G N M E N T  W A S  N O T  S T I F F  E N O U G H ,  

I F  T H E  R I N G S  A R E  T O O  C L O S E ,  A R C I N G  H A P P E N S  

I N S T E A D  O F  C O R O N A  D I S C H A R G E ,  E L E C T R I C  

C O N N E C T I O N S  A R E  U N S T A B L E  A N D  T H E R E  I S  N O  

S W I T C H  F O R  T H E  S Y S T E M .

L E S S O N  L E A R N E D :

T H E  G E O M E T R Y  N E E D E D  T O  B E  M O R E  

C O N S T R A I N E D  S O  T E S T  R E S U L T S  C O U L D  B E  

C O M P A R E D  M O R E  R E L I A B L Y .



Working 
Concept

H E R E  I S  T H E  I O N I C  W I N D  T H R U S T E R  W O R K I N G  

I N  T H E  D A R K ,  W I T H  V I S I B L E  C O R O N A  

D I S C H A R G E  A N D  M E A S U R A B L E  A I R F L O W



Prototype 
Improvement 
Ideas

H E R E  A R E  S O M E  C A D  D E S I G N S  T O  

I M P R O V E  S L I D E R  A L I G N M E N T  S T I F F N E S S



Next Steps

I  W I L L  3 D  P R I N T  O N E  O F  T H E S E  

P R O T O T Y P E  D E S I G N  I D E A S ,  T H E N  D O  

W I N D  T E S T I N G  A N D  M A K E  M O R E  

P R E C I S E  G A P  T U N I N G  A N D  A I R F L O W  

C H A R T S  A N D  U P D A T E  M Y  P R O G R E S S  

H E R E .
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