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= Smaller angles : high thrust-to-power ratio
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2. Thrust-to-Power
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= Smaller angles : high thrust-to-power ratio
= Always larger than turbofan’s 3 N/kW
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2. Thrust-to-Power
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= Smaller angles : high thrust-to-power ratio
= Always larger than turbofan’s 3 N/kW
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Crucial set up !
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= Smaller angles : high thrust-to-power ratio

= Always larger than turbofan’s 3 N/kW
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Varying d, : ——
Varyingd,, :- - - -
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= T/P ~ 1/U,, : set up dependent !
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2. Efficiency
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= Smaller angles : more efficient.
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2. Efficiency
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= Smaller angles : more efficient.
= Efficiency increase with external flow speed.

Varying d, : ——

E,,=5kViem

12



2. Efficiency
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= Smaller angles : more efficient.

= Efficiency increase with external flow speed.

= Low efficiencies nonetheless

Varying d, : ——

E,,=5kViem
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Conclusion

* Numerical methods used to find optimal configurations.
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Conclusion

* Numerical methods used to find optimal configurations.
 Smaller angles are optimal for thrust density generation.

* Same for Thrust-to-Power and efficiency.
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Conclusion

Numerical methods used to find optimal configurations.
Smaller angles are optimal for thrust density generation.
Same for Thrust-to-Power and efficiency.

Competitive thrust density and thrust-to-power.
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Optimal angle 6!
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Optimal angle 6!

Thrust slopes [N/m / m/s]
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= Smaller angles : higher thrust




2. Optimal angle 6 ?
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= Smaller angles : higher thrust

= d, more than doubles thrust for small angles
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= Smaller angles are favorable.

= d, better up until almost 40 m/s.
= Close to 10-20 N/m*

Varying d, : ——

Applied
Angle (°) Potentlal dx (cm)

77274 14.9

Complicated experimentally !
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2. Configuration Study : Optimal Slopes

le—5

1.50

1.25 -

1.00 -

0.75

0.50 1

0.25

0.00] —*- varying dy

—— varying dy \

—0.25 1 *

15° 30° 35° 40° 45° 60°
degrees rad

Current Intensity slopes [UA/m / m/s]

= Optimal value for current intensity increase with external flow at around 50°.



2. Configuration Study : Parameter Values

nnnnnn

Applied
Potential (V) 20705 23094 24415 26108 28284
dy (cm) .1 2.3 2.8 3.4 4 6.9

N N N N

Applied
Potential (V) 77274 40000 34869 31114 28284 23094
14.9 6.9 5.7 4.8 4 2.3
dy (cm) 4 4 4 4 4 4



2. Configuration Study : System Characteristics

NACAO0012 collector
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3. Study of different configurations

E re=3mm E i ‘ i

E ‘ ‘ E E 1 01i3210r8=05mm5 | agwall \

: L 0Q, . ;

: d=4 I : .

: o Co i ; Neumann (electric)
N d=43cm

0Q2

c

1
1
1
1
1
1
H : 1
5 s | 082, '
i aQe aQC i \ . 1
P (=6 | _ 092,
; | ; | Pog, = Pa 1
d=4cm | i -n =0 ]
| Jp " Mo, P00, =0 :
NACA0012 | i _
u=Ue, | je Mjoq, =0 :
: : ‘ . .
; — | e 9 No stress (fluid) :
P00, | Q. : | \ 0L, :
E -IL‘C:GmmE SN BN BN BN EN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B B B o o= om om om om d
d=4cm 09,

2 NACA0012

European * % %
. . _ _— _ . pe WSl Funded by
This project has received funding from the European Union's Horizon Europe Research and Innovation Programme under grant agreement No 101098900. Views and |nnovot|on * *
*
* x

opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or European Innovation Council and SMEs Council o the Eu ropedn Union
Executive Agency (EISMEA). Neither the European Union nor the granting authority can be held responsible for them.

Sylvain Grosse, Nicolas Benard, Eric Moreau, Electroaerodynamic thrusters: Influence of a freestream on the current, ionic wind, and force produced by a DC corona discharge, Journal of Electrostatics



3. Propulsive Properties

Thrust as a function of wind speed
for different collectors
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3. Numerical challenges

|. Multi-emitter configurations

2. Navier-Stokes at high speeds on large domains
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|. Two-Way Dimensionless Two Domain Model

Electric Oth-order =  Fluid Oth-order =>  Electric Ist-order = Fluid Ist-order

Inner domain €2, Inner domain €2,
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2. Numerical Methods : Stabilized FEM

Lys(w;u,p) := —1/R,Au+u-Vu+Vp=—-n,Vg

1
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