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-Opening words

-Satellite mechanical design and thermal aspects
*Thermal optimisation

-Analytical Thermal Analysis

‘Numerical Thermal Analysis

‘Results and the optimisation process
—
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INSA the Israeli Nano Satelllte Assomatlon

The satellite, weighing about 3.5Kg, is being built by a group of experienced
professionals from the local space industry working side by side with high
school and university students.

This first Nano-Satellite will be used as a test-bed for the bus sub-systems to
be used on future projects, and will supply space heritage for local
companies' products

The satelllte configuration presented here is due to be launched in Q4 2009.
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Certain areas are considered stay out
zones such as the rails on the corners
for deployment from the deploying
canister (P-POD); however other
areas can be drilled or changed
according to the satellite design.
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-Composite panel

‘MAMAG MLI coating
experiment

Face to Face hinge
deployment I ck
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FM-430 on board computer

EPS-1

EPS-2

FM-430 on board computer

Balancing weight layer

Switch board (developed by INSA and Clyde Space L#*
ISIS Transponder
ALINCO transponder
Magnet Torquers

Little thermal
conduction between
cards
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al Radiator plates-For
1 dissipating components ~
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Purpose of the ther"al analyéié:
*Maintain components within operating temperature limits
Facilitate proper mechanical design

*Goal = passive control
*MLI
-Paints
ﬁ"ﬁ"’ *Radiators
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Unique constraints on the trade space:
Low cost/effect relation
*Rapid design
Limited on-board power
«Small volume
. *COTS dependence
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~1400 W/m?2

Albedo
~400 W/m?

Radiated

/ Heal
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IR Earthshine
~300 W/m?
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irst order a'ppr0X| on as a guideline:
*Simple and quick calculation
*Allows to infer comprehensive satellite temperatures
*Sanity check for future analyses
«Important in lack of information and references
*Provides early answers for parallel design

#Sy_mnon IS based on a “steady-state” energy balance

#bﬁrbed emztted x: qpower genemted O

S ... ISRAEL AEROSPACE
-~ - -~ @Iﬂ INDUSTRIES LTD



INSA

AT NReNY? e ANy

«Crude approximation

*Averages out temperature extremes

*Does not include transient effects

«Examines only two conditions (lllumination/Eclipse)
*Difficult to implement in design process

‘ Numerical

Analysis
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.150 finite elements define the geom'e"['y
Orbit: 650km sun-synchronous

«250 Contacts between elements

Conduction

Radiation
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First iteration 'red}cfions
*Exterior components within limits —

allowable ranges

Optimization steps

Removal of insulation blankets

_— «Addition of more effective radiators on top
. and bottom panel
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IR Imagery
|ldentify hot spots

olnA
1 I\A

g
«Conduction pathways to the structure -
*TVC Testing
o -Verify the thermal model
iﬁﬁ” ‘-ga_l_librate and correct it if needed
_ hﬁﬁ: the design
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Developed process for nano-satellite thermal analysis
*Met all mechanical requirements
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