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Double-electrostatic probe measurements of electron temperature
and electron number density in an arcjet thruster plume

MENG Xian PAN Wen—=xia WU Cheng-kang

( Institute of Mechanics Academia Sinica Beijing 100190  China)

Abstract: A double-electrostatic probe system has been established to measure the electron temperature and electron num—
ber density in a 1 kW-elass arcjet thruster plume. The distributions of the electron temperature and electron number density a—
long the plume axial and radial directions and their variations with arc current and gas flow rate have been obtained. Experi—
mental results show that the arcjet plume deviates evidently from the LTE state and the electron temperature shows complicat—
ed distributions and variational trend. The electron temperature along the plume axis is lower than those off the axis while the
electron number density decreases monotonically from the plume axis to the edge. The electron temperature at the plume axis
decreases with increasing arc current while the electron number density at the plume axis increases with increasing arc cur—
rent. Variations of the electron temperature at the plume center region with the gas flow rate are not clearly observed.
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Fig.2 Schematic diagram of the experimental system
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Fig.4 Radial distributions of electron temperature

and electron number density

( Gas flow rate: 2.8 L/min; arc current: 8 A; distance

between nozzle exit and probe: 11 mm)

Fig.5 Radial distributions of electron temperature

and electron number density

( Gas flow rate: 5.6 L/min; distance between

nozzle exit and probe: 11 mm)
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Fig. 6 Radial distributions of electron temperature

and electron number density

( Arc current: 8 A; distance between nozzle

19900K;

14000K

exit and probe: 26 mm)
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