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- Grun (Earth, lunar transfer and lunar orbits)

Implementation of lunar meteoroid
environment models

Example of a complex lunar mission profile
Source: North East India News
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NASA’s LunarMEM model
 Derivative of NASA's Meteoroid Engineering Model MEM
 Applicable to lunar orbits up to an altitude of
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- Reproduction of the impact velocity, azimuth and
elevation distribution of LunarMEM with a ray-
tracing method for each geometrical element

Flow chart of the LunarMEM implementation

IADC test cases Results (example)
Validation . Geometry: + Meaning of the "Test cases" column:

_ I - d>0.1mm (diameter dependant impact flux)

- cube Wlth an edge Iength of 1 m 5 - d>1.0cm (diameter dependant impact flux)

ESABASE 2/ DEbrIS - sphere with a cross-section of 1 m - p>1.0mm (number of diameter dep. craters)

 Orbits: - single (number of single wall penetrations)
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testing including continuous
integration

Nearly 100 system test cases

Comparison with NASA's Bumper
software by means of the so called
IADC test cases

- single wall and double wall shielding

- agreed damage laws; example:
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Single wall equation parameters
Symbol Unit Description
af,, /i [cm] Critical diameter for penetration
L [cm] Thickness of target
K [-] Characteristic factor
Py Py [g/cm3] Density of target, particle
% [km/s] Impact velocity
a [-] Impact angle

Shielding and impact parameters

. Excellent correspondence
. Similar results for the other test cases

- Additional comparison: impacts on the 6 sides of an

orbiting central-body oriented cube:
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