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In this paper, three different architectures and configurations for a
remote sensing satellite have been designed. The parameters like
produced electrical power, moment of inertia matrix, mass and volume
for each architecture have been achieved and investigated. The first
design is an integrated architecture and its structure is a rectangular cube.
The camera is located in the middle of the structure. The second
architecture is modular and consists of stacked modules and the camera
has been mounted on one of the satellite's faces externally. This
architecture uses the solar array drive assembly mechanism. The third
design is an integrated architecture with a truss structure and a hexagonal
cross-section. The camera is located in the middle of the structure.
Comparing the architectures shows that the first design has less
complexity compared to the other designs, and the modular architecture
has the most complex structure. In terms of the modularity and ease of
integration, the modular architecture is the best, and the third
architecture earns the fewest points. In terms of the available space for
the payload and possibility of adding other cameras to platform, the first
design is more appropriate than the others. The telemetry and
telecommand antennas in S-band have been positioned on the satellite
structure for all three of the above mentioned designs, and their radiation
patterns have been analyzed. Comparing the results shows that the
antenna layout on the structure with a hexagonal cross-section leads to
the best omnidirectional radiation pattern. Also, the optimal choice of
architecture is related to mission priorities.
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Fig. 2. 3D view of a satellite based on modular platform [1].
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Fig. 8. Power generation diagram of the first architecture in the
Sun-Sychronous orbit with an orbital inclination of 98 degrees.
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Table 2. Orbit specifications and power generation of the first
architecture.

q Max of power

bt generation(W)
Circular(atitude =500 km, inc=55") 2195
Sun Synchronous(altitude =500) 2415

Sy Slxio b Jgl (gilere il plas g p 2 350 Cusdge =V Jgoa

203 S

Table 3. The position of the center of mass and the moment of
inertia of the first architecture with extended solar panels.

Coordinates . . .
(kg)Mass | of the center Moment of 1ne1;tla matrix
of mass (m) (Kg.m)
COGO 23362 047 082
371.36 =|o 0.47 234.72 —0.25
- 09 0.82 —0.25 219.18
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Fig. 6. Satellite internal layout from another perspective for the
first architecture from two different perspectives.

Jol soleme 3 (saudyes Bl (8 Slasiie =) Jgan

Table 1. Technical specifications of solar panels in the first architecture.

Size of
per Total
Eiae element | Surface(m?) No.
(m?)
1 Solar Panel 1.32*%0.82 8.6592 8
2 Solar Cell 0.01508 30.04 1992
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Fig. 7. Power generation diagram of the first architecture in a
500 km circular orbit and an orbital inclination of 55 degrees.
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Table 4. Technical specifications of the solar panel in the
second architecture.

Size of per Total
[l element (m?) | Surface(m?) No.
1 Solar Panel 0.975 *0.81 6.318 8
2 Solar Cell 0.01508 22.07 1464

b > SADA p380 L pg> (5)lase )58 Olg5 5 e Slasiio B g
0358 gl il
Table 5. Orbit specifications and power generation of the

second architecture with SADA mechanism in extended panel
mode.

i Max of power
orbit generation(W)
Circular
(altitude =500 km, inc=55 ) 1087.765
Sun Synchronous
(altitude =500) 1105314

0358 Gdygs B b pod ilose (gl plae 5 > Sy CoBse =5 S

Table 6. The position of the center of mass and moment of inertia
of the second architecture in the extended solar panel mode.

Coordinates of N q
(kg)Mass the center of Moment of merztla matrix
mass (m) (Kg.m’)
0.80 181.16 —-0.26 7.12
268.52 CoG=| 0 —-0.26 7344 0.39
0.03 7.12 034 211.22
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Table 7. Technical specifications of the solar panel in
hexagonal platform of the third architecture.

Size of per Total
el e element (m?) | Surface(m?) No.
1 Solar Panel 1.32*0.5 2.64 4
2 Solar Cell 0.01508 7.8416 520
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Table 8. Orbit specifications and power generation of the third
architecture in 90° panel mode.

. Max of power
gt generation(W)
Circular(height =500 km, inc=55") 652.52
Sun Synchronous(altitude =500) 606.3
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Table 9. The position of the center of mass and moment of
inertia of the third architecture in the 90° panel mode.

Coordinates . . .
(ke)Mass | of the center Moment of merzt)la matrix
of mass (m) (Kg.m
0% o2 528 —3.62 293
237.5 _ _0'07 —-3.62 57.07 245
0.63 293 245 4521
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Fig. 13. Another view of the subsystems layout for the third
architecture.
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Fig. 11. Graph of power generated in LEO orbit (500km,
i=55Deg).
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Fig. 12. Graph of generated power in the Sun Synchronous orbit
in the second architecture.

Ry i A b a2 4S5 egw (5 lone

ool gl (Alo i dade g b lojlo s (5)lese o]
Silozo opl 5> [\_] Cawl 0as 1)l Kompsat-3A o)lgale (¢ )lexe
I8 ol o )3 (o390 Cjgots (9> gl Silone Siilon
9 2 ol & Juaie (sady8 slaJshs olyonds b Yoz 25
kol ypre & Cund b Sl agly o5 Cul 0l a0l a2l
i U g AN Jolie bl 4y e aly sl o)lsale
WP9se e 93 53 (Mg Blg i sl sla bl Slasuis
4 G gyl o g 03l Sl g (50985 a0l (sl

i3 o ioles |y pow Silose (P2 550 ) Claiie 950



*/ u‘ll‘éé &ld g psle
Y 8yled A byg0 NFAY Lo

600

500

400

300

Solar Power (W)

200

100
0
\ o W ?&%@\ $69'T- o \@4. o R
me

A7l s > Saal adygs Jae )3 pow (slare (g g Jogei — V5 UKW

Fig. 16. Power generation diagram of the third architecture in
Sun Synchronous orbit in 90° panel mode.
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Fig. 21. Antenna placement on the second satellite architecture.
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satellite architecture at 2159 MHz.
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analyzing the third satellite platform.
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Fig. 28. Pattern gain as a function of angle 0 at different antenna
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Table 9. Scoring table for parameters involved in platform design.
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