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ELECTRIC PROPULSION 

The most important advantages of electric propulsion with respect to 

conventional propulsion systems are: 

Low propellant 

consumption 

More payload 

Cheaper launchers 

Longer mission 

Low, highly  

controllable thrust 

Precise pointing 

Telecoms Science Science 

Earth Observation Earth Observation 



ELECTRIC PROPULSION 

Spacecraft Electric Propulsion (EP) technologies  

use electrical power to accelerate a propellant and, consequently, to apply a 

change of velocity to the spacecraft in a very efficient manner. 

Electromagnetic Electrostatic   Electrothermal 

Depending on the process used to accelerate the propellant, electric 

propulsion thrusters are classified in: 



ELECTROTHERMAL THRUSTERS 

Resistojet 



ELECTROTHERMAL THRUSTERS 

Arcjet 

ARC 

discharge 

Propellant 

Propellant 

Cathode 

Jet 



Gridded Ion Engines 

Radiofrequency Ionisation Thruster (RIT) Working Principle 

Electron Bombardment Thruster Working Principle 



Field Emission thrusters 
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FEEP is an electrostatic type thruster: 

Ý thrust is generated by ions 

accelerated by electric fields at high 

exhaust velocities; 

Ý electrons need to be emitted 

downstream in the same quantity for 

charge balancing. 
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Hall-effect thrusters 



Highly Efficient Multistage Plasma 

(HEMP), 

HEMP thruster 
 

Plasma Potential along thruster axis (sketch) 

Plasma discharge (blue shaded area)  

simply ignites when Xe Gas fl,  

anode voltage and neutraliser are turned on. 



ELECTROMAGNETIC 
THRUSTERS 

MPD Thrusters 

PPT Thrusters 



Helicon Antenna Thruster 



Electric Propulsion 
System Main Components 

Thruster components 

Propellant 

Components 

Power Components 



Elements of an EP System 
Development 

POINTING MECHANISM 

(optional) 

  

EP System 

POWER ELECTRONICS THRUSTER 

PROPELLANT SYSTEM 

PERFORMANCE 

and 

LIFE 

QUALIFICATION 

 

TESTS 

Å Power Processing Unit 

Å Thruster Switching Unit 

Å Electrical Filter Unit (HET) 

Å Pulse Forming Network (MPD) 

Å Thruster 

Å Other Components (cathode, 

   neutraliser, grids, discharge 

   chamber) 

Å Propellant Tank 

Å Pressure Regulators 

Å Flow Controllers, Filters 

Å Valves 

Å Alignment Mechanism 

Å Electronics 



  ESA Science and Earth Observation 

LISA Mission  

Post-GOCE  

GOCE 

Smart-1 


