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Numerical analysis of a large mass flow-rate radio-frequency plasma thruster
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A thrust augmentor for jet engines has a non-economic aspect because it suffers from decrease of efficiency due to a high
fuel consumption in use, as well as a pressure loss caused by the existence of ignition and flame holding mechanism
even not in use. For a remedy, the present study investigates a possibility of improving an augmentor performance by
introducing a reheating system using Inductively Coupled Plasma, in which electrodes are not in contact with the working
fluid. To calculate a high enthalpy fluid flow, three dimensional Navier-Stokes equations were solved, taking into account

11 species and 49 chemical reactions for air.
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Fig.1 Schematic of the 110-kW ICP wind tunnel.
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Fig.2 Joule heating rate distribution.

6. WERLER

Fig.312, B L7cy = —/ VIS & 52 160, Wi
ERERBEA RO TIRLRE 2 7~d. Fig. 3 75, Casel KT8 Case I3
HATNEER T, FREAVEIITHINL QD Z & 2305, Casel 12
BT DEEiitE A 300m/s ThDH—J7, Case2 T, I700m/s b
BV, FREORJRE (K90kW) 252 TWHIZHEDLT, 20
IARDG-2I712 &~ T, Casel & Case2 TREL HAp->TUV= 2
AU, Case2 DF575 Casel L 03P CABITIEAS LTV DT
BThHEEZLND.

77, EAAT, VORI & S TAM 22 K3 <, Chamber

Copyright © 2019 by JSFM2

F B EFERAEAES VRO D L

E01-2

JEARE Oz T, B TINE CAMIC ERT 20T, &

ROPRRESFERATER T 5 K 91T, BN EIRE TR & T
KL 22550 1% 7~ L.

(@ Casel

(b) Case2
Fig.3 Distributions of velocity u.
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Fig.4 Mole fraction of chemical species along the x axis.
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Fig.5 Comparison of the measured temperature along the x axis.
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Fig. 6 Comparison of the measured and computed temperatures at

x = 0.811 min the vacuum chamber.
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