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Ø First	  network	  of	  CubeSat	  

Ø 50	  CubeSats	  sequenHally	  deployed	  at	  an	  iniHal	  alHtude	  of	  320	  km	  

Ø Each	  CubeSat	  will	  perform	  in-‐situ	  measurements	  of	  	  	  	  atmospheric	  

parameters	  
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In	   addiHon	   of	   the	   main	   QB50	   payload,	   the	   Re-‐entry	   	   CubeSat	  

demonstrator	  will:	  

Ø  Be	  deployed	  at	  the	  same	  Hme	  with	  the	  other	  QB50	  CubeSats	  
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demonstrator	  will:	  

Ø  Be	  deployed	  at	  the	  same	  Hme	  with	  the	  other	  QB50	  CubeSats	  

Ø  	  Based	  on	  the	  three	  unit	  CubeSat	  standard	  100x100x340	  mm	  
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In	   addiHon	   of	   the	   main	   QB50	   payload,	   the	   Re-‐entry	   	   CubeSat	  

demonstrator	  will:	  

Ø  Be	  deployed	  at	  the	  same	  Hme	  with	  the	  other	  QB50	  CubeSats	  

Ø  	  Based	  on	  the	  three	  unit	  CubeSat	  standard	  100x100x300	  mm	  

Ø  Provide	  Re-‐entry	  flight	  data	  unHl	  the	  max	  heaHng	  point	  (>50	  km)	  

Ø  No	  debris	  should	  reach	  the	  ground	  
(DRAMA	  code:	  Debris	  Risk	  Assessment	  and	  MiHgaHon	  Analysis)	  
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Ø  VKI’s	  field	  of	  experHse	  at	  in	  	  ground	  tesHng	  and	  simulaHons:	  	  

YES2,	  Expert,	  IXV	  

ScienHfic	  opportuniHes	  for	  	  	  
low-‐cost	  re-‐entry	  pladorms	  

-‐Affordable	  pladorm	  for	  research	  oriented	  re-‐entry	  study-‐	  	  
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AblaHon	  test	  in	  Plasmatron	  
for	  the	  YES	  2	  capsule	  

CFD	  simulaHon	  of	  IXV	  
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2	  baieries	  needed	  to	  survive	  complete	  the	  10	  
min	  mission	  (including	  the	  margins)	  

Entity Energy needed  
(in Whr, including 30% 

margin) 
Functional unit 
(OBC, EPS…) 

2 

Payload + amplifier 2 

Telecommunication system 
(Antenna + Iridium transceiver) 

6 

Total 10 

ASTRIUM	  SC	  MeeHng	  9th	  annual	  CubeSat	  Developers’	  workshop	  
-‐	  San	  Luis	  Obispo,	  April	  18-‐20	  -‐	  	  

CubeSat	  BaVery	  Board	  for	  3U	  EPS	  (ISIS)	  
For	  one	  baiery:	  8.2V	  and	  10Whr	  
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Subsystem	   Mass	  
(in	  g)	   Margin	  

Mass	  with	  
margin	  
(in	  g)	  

Heat	  shield	   317	   20%	   380	  

FuncHonal	  unit	  
+Structure	  

+telecommunicaHon	  
system	  

1008	   24%	   1248	  

DeorbiHng	  and	  
stability	  system	   500	   20	   600	  

FuncFonal	  
unit	   1825	   22%	   2228	  

Payload	   -‐	   -‐	   772	  
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Challenges	  
-‐TPS	  sizing-‐	  

An	  ar(s(c	  impression	  (le=)	  and	  the	  tree	  cri(cal	  parameters(right;	  	  
1:	  nose	  radius=	  230	  mm,	  2:	  edge	  radius=	  12	  mm	  ,	  3:	  inclined	  surface	  (α=0))	  
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Ø  Plasmatron	  tests	  
(Material	  characterisaHon)	  
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Cork	  P50	  (Amorim)	  

Challenges	  
-‐TPS	  sizing-‐	  
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Cross	  secHon	  of	  the	  heat	  shield	  
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By	  considering:	  

•  Recession	  rate	  

•  1d	  conducHon	  

•  3D	  CFD	  

•  No	  safety	  margins	  

Ø  Future	  work:	  use	  of	  EADS	  codes	  for	  more	  accurate	  sizing	  

Challenges	  
-‐TPS	  sizing-‐	  
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Ø  PosiHon	   of	   the	   center	   of	   pressure	   (CP)	   evaluated	   by	   the	  
Modified	  Newtonian	  Theory	  code	  

Challenges	  
-‐Stability	  of	  the	  vehicle-‐	  

CP	   CG	  

Centerline	  Desired	  
CP	  

posiHon	  
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Ø  Stability	  system	  proposed:	  

Bonding	  
material	  

InsulaHon	  cover	  
for	  thermal	  
constrains	  
(Nextel	  312:	  
2	  mm	  thick)	  

Kevlar	  cables	  (0.3	  mm)	  
for	  mechanical	  constrains	  
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Challenges	  
-‐Stability	  of	  the	  vehicle-‐	  
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Ø  QuanHfy	   the	   impact	   of	   the	   deorbiHng	   system	   on	   the	   whole	  

trajectory	  within	  the	  mission	  constrains.	  

	  

Challenges	  
-‐DeorbiHng	  system-‐	  
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ASTRIUM	  SC	  MeeHng	  

•  Limit	   the	   heat	   load	   within	   heat	   flux	   constrains	  

(our	  case)	  

•  Collect	  data	  from	  a	  specific	  phenomenon	  or	  range	  

of	  alHtude	  

•  Any	  specific	  mission	  (where	  you	  can	  associate	  an	  

efficiency	  coefficient)	  
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Fast	  aerodynamic	  
database	  building	  
(Free	  molecular	  

+	  Bridging	  funcHon	  
+	  Modified	  Newtonian	  

>140.000	  points)	  

6	  DoF	  and	  
round	  earth	  

trajectory	  code	  

Trajectory	  
evaluaHon	  
(Heat	  flux…)	  

OpHmizer	  
(geneHc	  algorithm)	  
1000	  iniHal	  points	  
1000	  generaHons	  
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-‐DeorbiHng	  system-‐	  
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Credit	  Surrey	  Space	  Center	  
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Challenges	  
-‐Thermal	  management-‐	  
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Ater	   a	   review	   of	   the	   possible	   side	   panels	   configuraHons,	   the	  
final	  configuraHon	  is	  proposed	  as	  following:	  

Ø  Standard	  Aluminium	  panel	  (thickness	  of	  1.5	  mm)	  
	  	  +	  1.6	  mm	  of	  thermal	  blankets	  made	  out	  of	  3M	  Nextel	  312	  

3M	  Nextel	  312	  thermal	  
blanket	  sample	  
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Heat	  load	  on	  a	  side	  panel	  versus	  
Hme	  during	  re-‐entry	  	  

Target	  

Challenges	  
-‐Thermal	  management-‐	  
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UHlizaHon	  of	  the	  Iridium	  
constellaHon:	  
	  
Ø 	  Permanent	  coverage	  of	  	  
all	  the	  trajectory	  	  
(by	  4-‐6	  satellites	  with	  	  
10	  Mo/s	  link	  for	  each)	  
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Maximum	  of	  10	  minutes	  for	  the	  	  
Re-‐entry	  and	  the	  vehicle	  will	  not	  
survive:	  
	  
Ø Needs	  to	  transmit	  the	  	  
data	  before	  disintegraHon	  	  

Challenges	  
-‐TelecommunicaHon	  system-‐	  
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Ø Minimal	  payload	  

	  

Ø Power	  supply	  needed:	  2	  W	  (with	  margins)	  
Ø Data	  rate:	  1	  kbytes/s	  (with	  margins)	  	  

	  +	  Extra	  data	  rate	  to	  be	  evaluated	  for	  the	  extra	  payload	  

Specific	  payloads	  
-‐minimal	  configuraHon-‐	  

Cable	  

20	  	  	  	  thermocouples	  
15	  	  	  	  pressure	  probes	  (staHc	  or	  total)	  
4	  	  	  	  	  	  strain	  gages	  
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Specific	  payloads	  
-‐AblaHon	  characterizaHon:	  example	  of	  a	  recession	  sensor-‐	  

Ultrasound	  recession	  sensor	  
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Light	  pipe	  gage	  

ARAD	  recession	  sensor	  (NASA	  Ames)	  	  
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Specific	  payload	  
-‐Emission	  spectroscopy-‐	  

Qmini	  (highly	  integrated	  spectrometer)	  
range	  200-‐700	  nm,	  from	  rgblasersystems	  
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Example	  of	  Nitrogen	  diagnosHc	  	  
in	  an	  Air	  plasma	  
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Stability	  system	  
-‐How	  can	  a	  brick	  fly?-‐	  
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Low	  drag	  increment	  
(hemisphere)	  

High	  drag	  increment	  
(flat	  plate)	  

Surface	  area	  
(in	  cm2)	  

	  
42.25	  

	  
100	  

PosiHon	  downstream	  the	  
vehicle	  (in	  m)	  

	  
1.3	  

	  
0.32	  	  

Drag	  coefficient	  
increment	  

0.38	   2	  
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Ø  Future	  work:	  PASDA	  code	  (Parachute	  System	  Design	  and	  Analysis	  Tool)	  
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Ø Small	  increment	  of	  mass	  

Ø Good	  substrate	  for	  TPS	  bonding	  

Ø Keep	  integrity	  of	  the	  vehicle	  	  

	  	  	  	  	  	  	  	  (safety	  factor	  of	  5)	  

Structural	  consideraHon	  
-‐CATIA	  FEM	  module-‐	  
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von	  Mises	  criteria	  
(in	  N/m2)	  
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