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Feasibility study of very-small-scale launch systems
using porous heat-exchanger laser propulsion
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Alternative: Laser — why ?

Laser vs Microwave (MW)
Focusing capability
- Compact vehicle
- Weight, Front area

" MW (2.45GHz) : A~ lem
Laser (Nd:YAG): A ~ 1um

Laser - Smaller spot
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2017/9/15

A

(N
]

Vehicle

Targeting
optics

Laser

p.2



100kw-Laser Launch System (LLS)
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New LHX Engine Model #1
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Summary

New concept of Porous Laser / Heat
exchanger Rocket 1s proposed. The model
thruster has been tested using 4kW fiber laser
in NADEX Inc..

GHe was heated upto 1500K, which
corresponds to the specific impulse 1n
vacuum at 407 s.

Radiation from porous heat exchanger 1s
found major factor that reduce the thermal
efficiency. New design to suppress the
radiative loss 1s necessary.



2017 Target

Objective
» Launch system concept study
» Propulsion performance

Subject
» Temperature to 3000K
» Radiation confinement
» Cooling design
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» Laser Experiments FRL—F—C—L]| fyes

» Thermo-Fluid-Radiation simulation
in porous media



Plan to 2020
2019: Indoor launch < GHeSL Y )

(2MPa)

» Light-weight rocket design

2020: Outdoor launch
» Record break (>100m)
» Beam control IZ

» Safety assessment




