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Inner domain €2,
Ap =0
V- n,(=Ve+M,n)] = a|nE|
V- [n(Ve+M,m)] = (a—nlnKEl

A. Corona Discharge

U

V- [n,(Ve+M,u)] = n|nE| B. One-way coupling :
Coulomb forcin
Outer domain €2, &
Ap =—n,+n, | \U(
V- (= Vo+M,u) _1 P vl =S C. Two-way coupling :
e
V-[n(Vp+M u)——Vn]=0 Perturbative retroaction
n m P n
. ¢ of charge advection by the
Full domain € _ ,
1 fluid onto the discharge
{ u-Vu=-Vp +R—Au—(np —n,+n)Ve
V-u=0 ¢
. . . Ue 1 €0 -2
Asymptotic expansion with respect to : M, = = .~ 10
pk o, \ pf
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Comparison with Experiments

Cylindrical collector
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A 24kV
28kV

Implemented with :
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e StabFem++
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GEC 2025
Comparison with Experiments

Cylindrical collector
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GEC 2025
Electric Field Lines

= 1 m/s U, =2.87 mls U, =573 mls U, = 12.26 m/s
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Electric Field Lines

GEC 2025

U,=1mls

W

e

U, =2.87 mls U, =573 mls

U, = 12.26 m/s
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Electric Field Lines

GEC 2025

U,=1mls
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U,, = 1226 m/s
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GEC 2025
Electric Field Lines

U,=1mls U, =2.87 mls U, =573 mls U,, = 12.26 ml/s
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GEC 2025
Electric Field Lines

U,=1mls U, =2.87 mls U, =573 mls U,, = 12.26 ml/s
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Electric Field Lines

GEC 2025

U,=1mls

U, =2.87 mls

U, =573 mls

W

o= 12.26 m/s

e
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= Decreasing charge collection zone
= lon boundary layer
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lon Density Distributions
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lon Density Distributions
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lon Density Distributions

U, =1mls U, =24 mls U, =49 m/s
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lon Density Distributions

GEC 2025

U, =1mls U, =24 mls

in

0.020
0.015
0.010
0.005
0.000

y [m]
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0.00 0.02 0.04
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U, =49 m/s

= lon density increase
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lon Density Distributions

GEC 2025

U, =1mls U, =24 mls
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GEC 2025
lon Density and Generation Increase

Ap =9o,n,+96,n,—n,
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V - [n,(V+M,w)] = nlinE|
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GEC 2025
lon Density and Generation Increase

Ap =9o,n,+96,n,—n,
V- [n,(— Ve+M,u)] = a|nE|

V- [n(Ve+5M,0)] = (a—rn|nE|
V- [n,(Ve+M,u)] =nlnE|

« Electron advection can be neglect 0, ~ 1072
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GEC 2025
lon Density and Generation Increase

Ap =9o,n,+96,n,—n,
V- n,(=Ve+M,u)] = afnEl
V- [n Vel =(a-nlnE|

V- [n,(Ve+M,n)] = n||nE|

« Electron advection can be neglect 0, ~ 1072

» Charge production depends only on Townsend terms & and 7
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GEC 2025
lon Density and Generation Increase

Ap =9o,n,+96,n,—n,
V- n,(=Ve+M,n)] = a||nEl
V- [n Vel =(a-nlnE|

V- [n,(Ve+M,n)] = n||nE|

« Electron advection can be neglect 0, ~ 1072

» Charge production depends only on Townsend terms & and 7

a < BN exp_lch;Vll
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GEC 2025
lon Density and Generation Increase
Ap = 5ﬂnnn + 5ﬂen€ —n,
V- [n,( = Vo+M,)] = allnE|
V- [n Vel =(a-nlnE]|
V- [, (Vo+M,w] = nlinE|

« Electron advection can be neglect 0, ~ 1072

» Charge production depends only on Townsend terms & and 7

a < BN exp_lch;Vll

 Charge generation increases & @ = a(||E||) = ||E|| must increase
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GEC 2025
Electric Field Enhancement around the Emitter
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GEC 2025
Electric Field Enhancement around the Emitter
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GEC 2025
Electric Field Enhancement around the Emitter
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GEC 2025
Electric Field Enhancement around the Emitter
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GEC 2025

Charge Profiles around the Emitter
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GEC 2025
Charge Profiles around the Emitter
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GEC 2025
Charge Profiles around the Emitter
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GEC 2025
Charge Profiles around the Emitter

—— Positive Ions
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= Charge densities increase
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GEC 2025
Charge Profiles around the Emitter

—— Positive lons
., —— Electrons .,
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= Charge densities increase
= Symmetry shift around the emitter
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GEC 2025
Conclusion

* New method: plasma-fluid interactions accounting with external flow
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* New method: plasma-fluid interactions accounting with external flow

* Insight on physical mechanisms behind plasma-fluid interactions
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GEC 2025
Conclusion

* New method: plasma-fluid interactions accounting with external flow
* Insight on physical mechanisms behind plasma-fluid interactions
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Breakdown

. Trovato et al.
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