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Introduction¢ Al-Farabil background information
2005¢ Kazakhstarstartedits own SpaceProgram

KazSal, KazSaB, KazEOSdt, KazEOS&

2010¢ KazNUhasobtainedthe licensefor teachingon the specialtya { LJ- O S
engineeringand G SOKy 2t 2 3AS4a¢

2013 ¢ KazNUstarted a projectto developthe first studentnanosatellite
Themain goal of the projectis an educationalmission,allowing students
and young scientists of KazNU to participate in all stages of the
nanosatellitedesign
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Themission of AdFarabiseries

The main mission of the project is to establish the national research school on
development of space techniques and technologies

EDUCATIONAL

Preparation
of experts
for the
Kazakhstan
space
industry

SCIENTIFIC

The study
of near
Earth space
using a
small
satellite

TECHNOLOGICAL | EDUCATIONAL
METHODICAL
Development
Obtaining and
technologies || improvement
of assembling, of study

integration &
testing of
small satellite

programs for
future space
engineers
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Subsystems of Atarabil

[ THE POWER SUPPLY SYST}M DEPLOYMENT

N

[ THE SYSTEM FOR ANENNﬂ

Al-Farabil

)’

THE COMMUNICATION
[ SYSTEM(C&DHISINCLUDEéL [ STRUCTURE }
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T~
o7 The power supply system

The power supply system (PSS)f the nanosatellite Al-Farabil is divided into four

parts:
Asolar cells
Abattery and its charging system
A power control unit
Apower distribution unit

Solar cells 4 x4 sides
Battery 1 lithium-polymer
Total capacity of bat 19Whr

Dependingon control algorithms of PSSthere are several ports by which electricity
distribution is implemented to provide power to a)antenna deployment device b) for
communicationsystem

Ain casethat the current value exceedsthe permissiblelimit, the PSSwill cut the power

supply
AThe systemhas a real time clock with which power control is carried out in real time

reference
AThesettingof the systemcanbe changd by sendingcommand from the ground @/12



Al-FarabiiKazakh NationahWUniversity

Antenna deployment system

AAntennas(two steel tapes) stowed by nylon wire which cut by electric
current,

AThedual burnout systemwasinstalledfor redundancy

AAfter the separatingof nanosatellite from the rocket, kill switch turn on
nanosatelliteand after 5 min antennacutting systemwill be activated

-
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The communication system

The communication system

2 VHF transceivers

Telecommunication module

GMSK (Gaussidinimum Shift

modulation Keying
The frequency 435.5 MHz
Speed 4800 bps

ASoftware of communicationsystem of nanosatellite Sl

with a groundsegmenthasbeendeveloped

ATo communicatewith the ground segmentMobitex

protocolwasused

AB-10 synchronizatiorbytesis sufficientfor connection

VHF transceiver
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Thesimulation of motionof AHarabr1
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-1.x 107

Orbital characteristics

A OrbitisSSO

A altitude is580km

A 4-5timesoperationsper day
A 6-8 min activesession

A Coordinatef GS(Almaty)are

43° 1328.250N
76° 5525.040E
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w27  Thermal and mechanical analyzes ofakéabi-1
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Thevalueof heatfluxes
A Daytime 47 W;
A Nighttime 4 W.

222222222

AStructure strength is already assuming Dnepr rocket.
ADnepr was changed to PSLV.
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S0 P4 Conclusion

Thefollowing designsalreadycompleted

A Requirementdor the nanosatellite

A Softwareof PSSCommunicatiorsystem(C&DH)
A CADmodel

Thefollowingsare alreadyfabricated
A Structure

A Communicatiorsystem(C&DH)
A Antennadeploymentsystem

Finallyfollowing thingsshouldbe done:
A Analysif the orbit for PSLV

A FMenvironmentaltesting

A Operationpractice
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S0 P4 Lessons learned

\

Important things are:

A Projectmanagement

A Startbuild cleanroom before (if not exist)

A Domestic environmental testing would be
required(inKazakhstan)

A Choosinghe launchvehicleis veryimportant!
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Our future plan
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3 UCubeSatl-Faraht2
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vou for your attention!

PresenterNursultanDoszhan

Email:nursultan.sagynaiuly@agmail.com
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