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ABSTRACT

The CNUSAIL-1 project aims to develop and operate a 3U-sized cube satellite with solar
sail mechanism. The primary mission is to successfully deploy the solar sail in a low earth
orbit, and the secondary mission is to collect the scientific data for the effect of the solar
sail deployment and operation on orbit maneuver and attitude change of the cube satellite.
For this, the bus system will collect and transmit the dynamic data of the satellite and the
visual images of the solar sail operation. This paper describes solar sail mission and
conceptual design of CNUSAIL-1. The actuation/operation of the solar sail and the bus
system are preliminarily designed in terms of attitude control system, communication system,
electrical power system, command and data handling system, structure and thermal control
system is designed.
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Table 1. Solar Sail Demos and Missions [2]

Table 2. CNUSAIL-1 Specification
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Table 3. C3188A Specification

Mass [g] 125
Dimensions [mm] 40x28x18
Power usage [mW] 0.065

FoV [’] 90

Exposure control Program
Temp. range [C] -10 to +70
Data interface 12C
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Table 5. Link Budget for Elevation Angles

Elevation Uplink Downlink
Angle(Deg) | Margin(dB) Margin(dB)
5 26.5 1.8
10 29.0 4.3
15 304 5.7
85 39.5 14.8
90 39.8 15.1
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Fig. 12. Sub-System Interface

Fig. 11. EPS hardware Interface

Table 6. System Power Consumption

o Communication
Mission Mode Mode
Initialization |Stabilized| Transition - Emergency
Parts Mode Mode Mode Solar SallSun—pointi De-orbit Ground Data Mode
Deploy na Mode!| Mode Access | Transfer
Mode g Mode Mode
Payload 0.12 0.12 0.12
ADCS 1.00685 | 1.80685 | 1.80685 | 3.90685 | 3.90685 | 3.90685 | 3.90685 1.60685
EPS 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
CS 2.825 0.825 0.825 0.825 0.825 0.825 1.875 1.875 0.825
C&DH 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43
Total 3.255 2.26185 | 3.18185 [>3.18185| 5.28185 | 5.16185 | 6.21185 | 6.21185 | 2.86185
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Table 9. Data Size

State Data Size
Beacon 0.42 MB
Telemetry 1.34 MB
Photo 263 MB
Deployment
Mission Photo 0505 MB
State
Telemetry 0.81 MB
Total 4385 MB

Table 10. Structure Specification

Property 3U
Footprint 100x100mm
Height 340.5mm
Total mass 3245.14g

Sun Sensor

Camera

n Wheal

Magnetorquer
ADCS Board
oBC

Baltery

EPS Board

CS Board

Fig. 13. CNUSAIL-1 Configuration
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