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[NEXUS]

on. So satellite can be heated up. 8 Important Issues
3. When there are the surplus power, the satellite can be heated by flowing current

JAPAN
" in the shunt resistor.
s 4. Using the thermal insulation material to prevent rapid cooling and temperature 8.1 Frequency Coordination
reduction o
C atechnical and 'y process which is intended to remove

5. In order to improve the absorption rate of heat from the sun, black anodizing is
applied to the solar panel, and black anodized aluminum are employed for
structural of the satellite.

or mitigate radio-frequency interference between different radio systems which utilize the
same operational frequency.

4

he sateliite is represented by twenty nodes as shown in Figure 9-28.

Normally frequency i by local and i as part of a formal
- @ ® regulatory process under the procedures of the Radio Regulations defined by local authority
@ @ and International Telecommunication Union (ITU).
o Before an administration allows an operator to commence operation of a new radio
» communications network it must in principle undergo coordination. This involves the
@ following staps:
% 0
" 1. Inform other aperators about the plans.
s Receive comments if appropriate.
®

Conduct technical discussions with priority networks

Agree on technical and cperational parameters

Gain international recognition and protection on the Master International
Frequency Register

6. Bring the network into use.

RSN

9

~ Xse

Coordination thus ensures:

- - Figure 9-28 Nodal model for thermal analysis.
CubeSat Review Guidbook Table .14 Dfoentnodes for satell reresontaton m hemmal modeling 1. Al acmirisirafians ke th tectnicl plas of cter s iiatetions
With an Application to 1U CubeSat Node No. Node name Node No Node name 2. All satelite operators have the opportunity to determine if unacceptable

interference is likely to be caused to their existing and planned *priority” networks

[©) -x panel C board(EPS) 3. An opportunity to object
%) +x panel ® D board 4. An opportunity to discuss and review
® -y panel ®) CAM board 5. An oppartunity to reach technical and operational sharing agreements.
[0) +y panel @ Battery box .
8.2 Space Debris
g ;zzpaar:‘e:‘ ‘:? ;B:‘:‘z:{ﬂ QPSK Abandoned satellites and rocket upper stages litter the environmentt around Earth. There
P v transmitter is increased prabability of collisions in Earth orbit. Moreover, uncontrolled growth of the Earth
@ CAM @ Linear Transponder orbiting debris population risks the safety of future operations.
® Mother board ® FSK transceiver Over the years, various self-induced removal siralegies have been proposed such as.
@ A board ® Transmitter Chemical propulsion
FMR&C! N
® (a board v ) Receiver Blectric propusion
(CDH&SG) - Electrodynamic tethers
< “" Isic - Drag augmentation (sails, balloons)
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2 System Engineering and Review Process

21 { gl about System

The system engineering discipline can be applied and learned from the CubSat or CanSat
projects. It is recommended that developer should be versed in *Systems Engineering” to
take holistic approach to understanding the CubeSat project. The definition of "Systems
Engineering” is diverse. At first, developers might want to start from referring to the basic
explanation in the INCOSE Systems Engineering Handbook, Intemnational Gouncil on
Systems Engineering (INCOSE). Interested reader can access the website of INCOSE
(hitp:iwww incose.orgl) where the systems engineering handbook is available. In this
section, the process to apply systems engineering to a space project like CubeSat is
introduced.

To assure mission success of the CubeSat project, developers must carry out numerous
activities. As it turns out, they can be categorized mainly into three processes, These
processes can be defined as follows:

241 System design

First of all, developers must pertray the stakeholders. They are peopleforganizations
who affects or influenced by the project. Secondly, developers should extract the
requirements from the project needs. Thirdly, to specify the overall function and
specifications, it is necessary to decompose the system into smaller individual parts. It is
erucial not to forget clarifying the interface between each consisting parts and define the
specification in detail

2.1.2 Verification and validation

Developers must guarantee if the systems engineering activities are conducted in
accordance with the systems requirements. Also, developers should confirm whether the
system design meets the demands of the customer

24.3 Systems engineering management

Them project are used
the project plans, 1o execute the plans, to assess actual achievement and progress against
the plans and to control execution through to fulfilment. Individual technical management
processes may be invoked at any time in the life cycle and at any level.

To satisfy the qualily, cost and schedule of the system development, system engineers
or developers ought to carefully conduct, evaluate and improve each tasks.

The above mentioned three processes can be depicted by a process model diagram
called the “V-diagram” shown in Figure 2-1. The left-hand side of the diagram shaws how
the requirements are broken down into smaller pieces. On the other hand, the right-hand
side displays how subsystems are integrated inta systems via test and assembly pracedures.
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