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Abstract. Nowadays, NanoSats are a cheap and easy way to develop space technol-

ogy. They represent the best cost-benefit relation in terms of project cost, mass.

power budget, communications performance, and launching cost. Therefore, this

kind of projects can be developed in countries with emergent economies for tech-

nology demonstration purposes, remote sensing, technology improvement, human

resource development, etc. Considering this scenario, Mexico is developing a 3.5

Kg University Nanosat (UN) which attempts to be the first of a series of NanoSats

designed and developed by academic staff, postgraduate students and undergraduate

students. This work presents the UN power subsystem design proposal, which em-

ploys some automotive commercial-of-the-shelf (COTS) parts successfully proven

in previous international space missions.

Keywords: Nanosatellite, power generation, power storage, power regulation and

power distribution.

1 Introduction

To date, the small satellites field has worldwide intense activities, with a huge parici-

pation of universities from industrialized countries, [1] and [2]. Few of them started mi-
crosatellite research in the 80s with the support of their local space agencies and space

industries that were eager both to generate qualified human resources in the area and to

qualify new space products.
In this way, the initial participation of very few developing countries was started with

government initiatives that anticipated a future form of industrial revolution. These coun-
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tries had the vision to invest, follow, and encourage its space activities expecting that
some day would obtain a feedback action to grow and reinforce their industry. Among

them we found examples like: China, India, and Brazil, [3]; countries that nowadays have

become regional space powers. Between them, China is a special case that now is compet-
ing with worldwide space leaders. In recent years, nations such as Mexico, Korea, Tai-

wan, Chile, Portugal, Pakistan, Argentina, South Africa, Thailand, Singapore, Malaysia,
Algeria, Nigeria, and Turkey have developed Microsatellite projects in partnership with
experienced and worldwide recognized institutions like AMSAT, [4], and Surrey Satellite

Technology Limited, [5]. The motivation of these countries is to stretch the technological

gap in this important field which comprises a gate to develop other information technolo-
gies areas.

Until now, Mexico has accomplished two microsatellital missions. The first one,
Unamsat A (17 Kg), was launched on March 28, 1995, and his twin, Unamsat B, was
dispatched on September 1996. There is a third effort, Satex (55 Kg), whose lack of fi-
nancial support and organizational problems have avoided until now the completion of

the mission. Nevertheless, a sound success is still required to obtain a substantial support
in order to establish an enhanced and continuous satellite program.

Under this scenario, the UN project will assimilate the experiences and the know-how
generated in the Satex project to design and manufacture a 3.5 Kg compact satellite bus
capable to be adapted to different missions. In addition, the project will employ state of

the art automotive electronics protected for use in space. The idea is to build a cheaper

and better Nanosat to open the access of satellite technology to other local universities
and institutions. At the same time the UN will offer enough on-board capabilities to admit

different types of payloads. Additional project goals are to generate an attractive Nanosa-

tellite platform in terms of development time (1 year in average), manufacture cost (60
thousand dollars excluding the payload cost) as well as in launching costs accordingly
with the vehicle mass.

2 The University Nanosatellite

The prism shaped Nanosat has four solar panels attached to its body. In addition, four

double sided solar wings were added to increase its power generation, figure 1. Six solar

wings will be 18x9 cm while the other six will be 18x12.9 cm. The UN subsystems will
reside in printed circuits which will be mounted in aluminium frames as well, figure 2.

Therefore, the Nanosatellite platform will be composed of: power subsystem, telemetry
sensors, structural subsystem, communications subsystem, flight computer, as well as

room and resources (energy, communications and automation capabilities) to accommo-
date different payloads. Thus, the UN platform will contain all the necessary support
subsystems for the satellite and its payloads.
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The subsystems inherited from the Satex mission are: a flight computer, a structural

subsystem reconverted to be used as Nanosatellite structure, sensors (magnetic field,

temperature, current and voltage), as well as software for both satellite operations and

Earth Station, [6]. In this way, the electronics modules and the frames will be assembled

in tandem to form the satellite body, figure 1b. Once assembled its dimensions will be

18x9x12.9 cm.

Fig. 1 a) The University Nanosatellite b) NS subsystems mounted in aluminium frames

2.1 The UN Power Subsystem

The Nanosat power subsystem will contain four different modules: power generation,

power storage, power regulation, and power distribution. These subsystems will allow the

Nanosatellite to generate the electrical energy required to operate its electrical equip-

ments. Following sections describe the proposed preliminary design of UN power system.

This is design will evolve in the short term into a proof of concept model and a later

phase will be advocated to the construction of a flight model. This approach has been

practiced before in the development of military small satellite power systems, [13] and
[14]. Thinking about a the continuity of space activities in México, it will be very impor-

tant continue the work not only in the small satellite field, but also in high efficient state

of the art power systems, [15], because they will allow the placement of more sophisti-
cated payloads in terms of communications, remote sensing, and so on. This particular
research is being very successful in the microsatellite field, [16].

3 Power Generation Module

The UN power subsystem will generate its power from 12 solar panels connected in
parallel fashion, figure 2. Four of them are attached to the satellite body and four of them
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laboratory model might evolve into an engineering model. Even more, in the medium
term the UN laboratory model might evolve into a flight model if financial support is
obtained. In this sense a publicity campaign is expected to be deployed with the help of
the Nanosatellite proof of concept that will contain the power system presented in this
paper.
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