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Electric Propulsion: a concrete reality on many S/C

BepiColombo
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* Thrusting in the orbit plane
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Chemical and Electric Propulsion principles

Chemical rocket
thrust

! Electric rockets are

Electric rocket
thrust

more fuel efficient.
Use electricity rather Electric
than chemical ]
l l l combustion to produce I l l Propulsion
hot exhaust gases.

exhaust

Low Low fuel
temperature efficiency

The energy to produce thrust is stored in
the propellant, which is released by
chemical reactions

the propellant is then accelerated by
expanding it in form of gas through a
nozzle

~ exhaust
High High fuel
temperature efficiency

The propellant physical status (temperature,
ionization, kinetic energy) is modified by
using Electric Power, in order to generate a
Thrust

Propellant acceleration is achieved by
electrical heating and/or by Electrical and
Magnetic body forces
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Electric Propulsion Types
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‘popular” Electric Thrusters

rothermal Electrostatic

Resistojet Arcjet Hall lon HEMPT FEEP PPT
(NH,) (N;H,)
Propellant  NH_ NH, NH,, Xe, Ar,Kr Xe, Ar,Kr Xe, Ar,Kr Cs(In)  H, Teflon
N,H,H,
Power 500 to 200 to 300 to 200 to 1000 to <lto30 10Kto> 1to200
TENERE | g 2000 8000 5000 8000 500 K
Specific 300-400 500-700 1400 to 2000 to 2000 to 6000 2000 to 800 to
InfEIEO, 2500 4000 > 3000 5000 1200
Thruster  gpo 35% 40 to 50 to 50 to 80% 30 to 10-15%
SIRConeY 55% 65% 55% 50%
Plume <20° <20° 30-40° > 15° 40-45° < 20° (x)
Divergence < 40° (y)
Status Flown Flown Flown Flown Readyto Readyto Engineer. Flown
Fly Fly
Typical Orbit Orbit Orbit Orbit Orbit Attitude  High AV Attitude
Mission Control Control  Control Control Control Control Cruising  Control
Orbit Orbit Orbit Orbit Fine

Insersion Raising Raising Raising Pointing



