CUBESATY

Hracky alebo buducnost kozmickeho
vyskumu?






VESMIR CHYBY
NEPRIPUSTA

- Strata Hitomi

- “Anomalia” Falcon 9

- "Pristatie” EDM
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POVODNY PLAN

- 7.1. 2016 predstavenie

druzice T ey
> ',;'-f ::“ 5 w3
»+ Marec 2016 integracia ,&}3 "It

druzice % A l |
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. M4&j 2016 Start *

- Prijem a spracovanie
dat



DALSI PLAN
7/.1. 2016 predstavenie druzice
April 2016 integracia druzice
Maj 2016 integracia druzice
29. august 2016 kontrola stavu druzice

9. september 2016 integracia na 2. stupen Falcon 9

Koniec oktébra start









SUCASNY PLAN?

7.1. 2016 predstavenie druzice &

April 2016 integracia druzice
Maj 2016 integracia druzice
29. august 2016 kontrola stavu druzice
December 2016 kontrola stavu druzice

START???
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SHCUBE

PRVA SLOVETNSHA DAUZICA

5 rokov

50 ludi

3 univerzity
Cca 20 tech. spoloCnosti

Statne institucie
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- 1U cubesat

- Rozmery 10x10x13 M

\

. Hmotnost 1056 g B
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PRECO DRUZICA?

- Ukazat slovensky potencial
- Vypustit konecne slovensky satelit

- Viac technologov a technologii pre
Slovensko (know-how)

- Priviest Slovensko do ESA

- Ziskat cenné data



Palubny pocitac
Napajaci system

Komunikacny
system

Senzoricky syster,
ADCS
Experimenty

Kamera




o




INOVACIE V KOCKE

Redundancia (OBC, PSU a TRX zdvojene)

Vlastny unikatny RTOS

o
----------
........
S o

Unikatne sunsenzory R

RieSenie ADCS

Vysokorychlostny prenos
na 13cm pasme

VLF experiment



« Cubesat standard 1999

HISTORIA

. Jordi Puig-Suari (California [ el
Polytechnic State |

University) a Bob Twiggs

(Stanford University)

AAUcubesat (2003)
- Prve vypustene cubesaty
2003



NOTE: Deployment switch and

RAIL 1

[DEPLDYMENT SWITCHES]

separation spring placement

SIDE -Y

PLACEMENT OPTIONS FOR DEPLOYMENT
SWITCHES AND SEPARATION SPRINGS
[ -DEPLOYMENT SWITCH BJ-SEFARATION SPRING P AEATTER SPRINET]
OPTION A OPTION B
SIDE +X SIDE +X
3 a o] n
SIDE -¥ STDRE =Z SIDE -Y SIDE -Z fia
5
a ] | 2] o |
e.smm—l —] r———asruu
i o]
—
100. 0 SIDE =Z
o] o
100. O
— +. 0
3. @5 141.274 "5
86. 5
80. 0
'1 SIDE —X .~ Y

. m‘

SIDE +X

schemes shown in Option A
and B. Deployment switch(es)
should be compatible with +Z

contact points.
ACCESS PORT

ADDITIONAL NOTES:

- No external components other
than the rails shall touch the
inside of the P-POD.

SIDE +7 - Shall incorporate a Remove

Before Flight pin OR launch
with batteries fully discharged.

- Rails shall be aluminum hard
anodized.

CONTACT DETAIL FOR SIDE +Z

6.5 - At least one (1) deployment
N switch shall be incorporated on
- all CubeSats.
R1, 0
6.5 - Center of grabity shall be

located within a sphere of
2 cm from its geometric center.

- Separation springs can be found
at McMaster Carr (P/N 84985A78).

ALL DIMENSIONS IN
MILLIMETERS UNLESS
OTHERWISE NOTED.

CUBESAT SPECIFICATION|Y

ROUND ALL EDGES
AND CORNERS,

CALIFORNIA POLYTECHNIC STATE UNIVERSITY
AEROSPACE ENGINEERING DEPARTMENT
SAN LUIS OBISPO, CA 93407
(805 736 - 5087

£0, 1 mm OR BETTER

DATE: August 1, 2009 NOT TO SCALE




VELKOSTI SATELITOV

- Minisatellite (100-500 kg)
- Microsatellite (10-100 k¢

- Nanosatellite (1-10 kg)

. Picosatellite (0.1-1 kg) "

- Femtosatellite (0.01-0.1 kQ)
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STUDENTSKE SATELITY
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Nanosatellites
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Nanosatellites by launch years

www.nanosats.eu
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Mote! At this time QBS0 and SHERPA are still scheduled to launch in 2016 among many others,




Nanosatellites by types

www.Nnanosats.eu

0.25U CubeSat| 1, 0.1%
0.5U CubeSat| 2, 0.1%
1U CubeSat
1.5U CubeSat
2U CubeSat
3U CubeSat
3.5U CubeSat| 1, 0.1%
4U CubeSat| 2, 0.1%
5U CubeSat| 1, 0.1%
6U (1x6U) CubeSat| 1, 0.1%
6U CubeSat NN 6. 6.1%
8U CubeSat| 3, 0.2%
12U CubeSat@ 14, 1.0%
16U CubeSat| 5, 0.4%

252, 17.9%
61, 4.3%
114, 8.1%

743, 52.9%

Other nanosats (1-10 kg) 66, 4.7%
PocketQube [l 24, 1.7%
TubeSat| 6, 0.4%
Other picosats (0.1-1 kg) |2 22, 1.6% B Launched

B Not launched
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Nanosatellites

600
550
500
450
400
350
300
250
200
150
100

50

Nanosatellites by organisation types

WWWwW.Nanosats.eu

571
40.8%

563
40.2%

Organisation types

B Launched
B Not launched




CUBESATY SPRISTUPNILI
VESMIR PRE VSETKYCH



- Nizka cena

VYHODY CUBESATOV

RN |

. Standardizacia

. Skalovatelnost

- Backup
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GOMSsPACE







ne’r.

- V roku 2015 dosiahli hranicu 101 cubesatov

na LEO

 V roku 2016 vypustili 12 (PSLV-C34), 20
(Cygnus CRS OA-6)

» Pri havarii Antares a Falcon 9 prisli o 34
cubesatov
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“An engaging behind-the-scenes me j‘
welcome contribution to the history of space flight.
—John Noble Wilford,

The New York Times Book Review

MISSION CONTROL FROM MERCURY
TO APOLLO 13 AND BEYOND







ERA CUBESATOV VO
VESMIRE




Nové technologie

Astrofyzika/Heliofyzika



TECHNOLOGIE




JEDNOTNY BUS

gﬁ @ CubeSatShop.com

The one stop.-shop for oll your CaubeSat nod nanosat . AwGatmese nar s ar EIE it
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VIDEO

. https://www.youtube.com/watch?v=dS Q7BF
GuuO



POHON

« /55 N-Sec

- Hmotnost 34909




SLS EM-1

Journey around the Moon powered by Airbus DS

Whils traveliing araond the Moon and back on Its first mission (EM-1), the unmanned
NASA Orion spacecralt will demonstrate its systems and high speed

parformance prior 16 crewed flights, Uinder an ESA contract, Airbus Defence and
Space IS building the European Service Module (ESM) that will power

Srand-by for Abcet © Orbe Mancaeuve
N case Of emerancy

Re-entry
ESM and Crew Maodule Adapter bum up

Low Earth Orbit

Solar array deployment

®®

o——@ Crew Module/Service Module separation

—y

Trans-Lunar Injection
Propulsion on stand-by for

launchedspacecraft separation

®®

Inbound coasting phase

Iraseciory cormection manosuvras

®®

1st European supply of critical
functions for a NASA space mission:

@ Main engine propulsion @ Cornsumable storage (for later crewed flights)

® Reaction controlauxiliary thruster Thermal control

@ Electrical power supply

O Arbus DS GmbH

Orion spacecraft and ESM

Solar array — ) Crew Module
canting during X -
Main engine burn

-

Crew Module Adapter

European Service ———4
Module (ESNM

Main engine

4 ) Outbound coasting phase

rajeciony cormection mancauvres

G\ Inbound powered Lunar fly-by
I Main engine bum to returmn towards Earth

®O®

Distant Retrograde
Orbit arrival
Msin engine bum for Insartice

®O®

Distant Retrograde Orbit /\fy Distant Retrograde Orbit departure
[

nangine bum

®® OO

( 5) Outbound powered Lunar fly-by

Main engine bum (185 ki above ariace)

®O®

© AIRBUS

DEFENCE & SPACE




SLS EM-1

13 cubesatov — overenie technoldqii,
vedecky vyskum

CubeQuest ™
CHALLENGE

ANASA CENTENNIAL CHALLENGES COMPETITION




BioSentinel

NEA Scout



LunaH-Map
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PLANY SOSA

- ARDEA

+ GALILEO

- Strato-aktivity

- Medzinarodna spolupraca




GRB OBSERVATIONS WITH
NANO-SATELLITES




GRB OBSERVATIONS WITH
NANO-SATELLITES

W | ® Rovnaky GRB zachyteny viacerymi
ZSMMWW+ wmwwmwm satelitmi

w ? ® Synchronizacia pomocou GPS
A NN AN

| ® Pouzitie triangulacie pre uréenie polohy
L | GRB







- Fermi $690 mil.

- GRB SWARM
6 — 10 cubesatov =

10 mil. EURO
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DAKUJEM ZA POZORNOST!



