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Supersonic mixing and
combustion
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stabilization

Unstart

Inlet aerothermodynamics
Engine cooling

Fuel injection

Unternal drag

Boundary Iayer/
trip

Shock/boundary layer
interaction at compression

corner
Cruise altitude: 20-30 km
Ma_ ~6-10
To.. ~2,000-5,000 K Compression
Rey..~ 1,000-4,000 lift

Reg,, ~ 100-1,000
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Counterweights\

Calibration

Pendulum

mass

Load plat

Flexural Pivots

Vacuum

Chamber Rails
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Pendulum balance

Displacement

Platform

*Printed circuit board electrostatic comb, PCB ESC
2 Limear Variable Differemtial Transducer, LVDY

Torsion balance ¥ At (5)
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Numerical challenges in combustion simulation
Number of equations Non-linearity Stiffness

Detalled kinetic mechanism

~ 1,000 species |

Reactlon rates expressmns
* Power-low

+ exponential
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Generation of data [ Training J - N
hidden 2 ANNs
Database set for ANN output | ° Reactive speciest + dt
+ Laminar premixed . Temperatul:e & density
flames Selection Yk tray) VKO T&p
+ Counterflow of ) N A _ S
diffusion flames <K Xz ) y
+ Unsteady flamelets ANN DL T ' ’ : i
+ PASR (Partially topology ~ NP -
Stirred Reactor) trained ANNs ]:\
- * * Weights
\_* Scale factors J
Scaling of data
Database set for ANN Solver of reaction source terms is directly replaced by the trained ANNs

+ Standardization
* Range adjustment

CFD simulations
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HYBRID DISTRIBUTED PROPULSION SYSTEM

Electric motors are powered
by the batteries or by a combination

of batteries and turbo-generator

A turbo-generator
produces electric power
through a gas turbine
and a generator.

Part of the electric power Electric motors dnvg rotors
is used to charge batteries. that provide the vehicle with lift,

sto|E2|E 24 MI|FT JIE K (Safran)






