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MOVE-IIl — Collaboration Framework
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MOVE-Ill - Background & Educational Aspects

MOVE: Munich Orbital Verification Experiment
DEDRA: DEbris Density Retrieval & Analysis

Student group with main objective: the hands-on education of students in:
O spacecraft design

O qualification

O testing

O operation

MOVE-III

|
2013 2018 2019 2020
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Mission Statement

MOVE-IIi -

Home > missions > MOVE-III

It shall conduct |n S|tu measurements of submillimetre space debris and micrometeoroid
particles; :making. use "of the Dehris: DenS|ty Retneval and: Analysis. (DEDRA) sensor. The mission
shall help to validate: and |mprove the: space:! debns models and contrlbute to the characterization

of: the space envuronment inlow: earth orhit.
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Payload — DEDRA

Heritage: Munich Dust Counter (MDC)

HITEN (MUSES-A) — 1990 to 1993

@ BREMSAT — 1994 to 1995

NOZOMI (PLANET-B) — 1998 to 2003
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Payload — DEDRA

o DEDRA is based on the MDC design and follows the same measurement principle

(I;L/Iesaesnusrgrmgg;Prr]mmple o All electronic components are being re-designed
9 o An advanced sensor design is proposed
Baseline Design Advanced Sensor Design
100V — 100V /B ﬂ/pr ic -
' o~ AT .
= o
N N

> Trackable mass range: 1071° kg to 10710 kg
> Velocity range: 7 ¥™/; to 30 ™/
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Payload — DEDRA

Mechanical Design & Sensor Configuration

Flight direction
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Data Products

Level-0 Calibration

Science Data Packet

Existing Statistics

Advanced Sensor Design

Velocity vector
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Orbit & Mission Parameters

Requirements

@)

@)

O

O

O

O

Mission lifetime > 1 year

Sun-synchronous orbit (~98°inclination)
High small space debris and meteoroid flux
Low flux of large objects

Compliance with space debris mitigation guidelines
(de-orbiting within 25 years)

Low system complexity

ESA-DRAMA

MA STE

IAPG rC O

Likely Orbit Range
500 — 600 km

my

Total of 125-215

Impacts/year, depending on
orbit & simulation year
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MASTER—S Sl m u I at | O n S . Meteoroids - Grin model with Taylor distribution
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78% meteoroids, 22% SD 56% meteoroids, 43% SD
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MASTER-8 Simulations
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Conclusion

MOVE-IIl is a CubeSat project of the Technical University of Munich

MOVE-IIl aims at providing in-situ measurements of submillimeter space debris and
meteoroids, in order to support and validate the current space debris models

DEDRA is the payload of MOVE-III. It is a plasma ionization sensor, which can provide the mass,
the velocity and potentially (with the advanced design) the direction of the incoming particles.

MASTER predicts approximately 125-215 impacts within a year (for altitudes between 500 km and
600 km and simulations years between 2023-2027) on the three DEDRA sensors.
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