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Simulation of Discharge and Jet in Plasma Jet Plug

Tomoya Isoshima
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Plasma jet plugs have been proposed for automotive engine. The plug has a cavity and it emits plasma jet. Compared to usual plug, this plug is

affected by expansion and shockwave of gas. Because gap between the electrodes is hidden in the plug, experimental observation is difficult.

Therefore simulation and visualization of inside of the plug are useful. In this presentation, we simulate a plasma jet plug considering

compressibility of gas. Electromagnetic effect due to current through electrodes and plasma is also considered.
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Fig.1 Geometry of Plasma Jet Plug
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Fig.2 Cross Section of the Plasma Jet Plug
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Fig. 3 Bias voltage
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Fig4 (a)-(d) Temperature and (e)-(h) Pressure. Flow velocity
vector is also shown in the figures on the right hand side. Contour
lines at (a)-(d) 4000 K and (e)-(h) 0.5 MPa are shown for
comparison.
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Fig.5 Plug geometry used in the second simulation.

wide cavity
100000 — ey
10000
> [
n 1000 E
[ E
[ b
100
0.001 0.01 0.1 1 5
Time [ps]
Fig.6 Bias Voltage

ARHEEN BB ERESTS 2017 ERFRS TS M TR E

@ ©)

Time: 0.50 us pressure (Pq)

Time: 0.50 us

temperature (K)

5883.7 1.337e+06
! b ess
}4]87'8 [ 937e+5
7o 703645
i 1395.9 ‘
300 4e+05

(b) ®

Time: 1.00 us temperature (K) Time: 1.00 ps pressure (Pa)
- 6945.5 1.7792e+06
 : L
-4984.1 -1.38e+6
| 25N f1.03e+6
l 16614 [ S
300 4e+05

© (©)
Time: 3.00 us temperature (K) Time: 3.00 us pressure (Pa)
y I 6517.5 1.0538e+06
=9.11e+5

-4665.2
E £7.29e+5
F3102 |
E ~547e+5
£1555.1
i 3.2491e+05

297.19
-

©) (h)

Time: 5.00 us temperature (K) Time: 5.00 ps pressure (Pa)
6736.6 . i 9.864e+05
" :
48274 .8.37e+5
Basics fo87e+5
153745
[1609.\ I
300 E 3.8704e+05
T —

Fig.7 (a)-(d) Temperature and (e)-(h) pressure. Flow velocity vector is
also shown in the figures on the right hand side. Contours at (a)-(d)
4000 K and (e)-(h) 0.5 MPa are shown as white lines for comparison.
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