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I. INTRODUCTION

The Universidad Nacional San Antonio Abad del Cusco (UNSAAC) has decided to venture into development of projects related to aerospace technology. This decision is a significant step for developing different skills in the students and professionals of Cusco, and also for looking to impact in the entire country.

Peru, in recent years, has been showing significant progress in the aerospace technology. The proof is the different nano-satellite development by different institutions such as the Pontifical Catholic University of Peru with PUCP-Sat, Alas Peruanas University with UAP-Sat and the National University of Engineering with Chaski I. Also, the Peruvian Space Agency (CONIDA) has signed a contract to purchase a Remote Sensing Satellite to Airbus Space and Defense.

The UNSAAC does not want to be left behind, and that is why, through two projects approved last December 2013, the university aims to keep the route with the above institutions.

One project is titled "Design and Construction of a Nano-Satellite Containing a Media Resolution Camera for Optical Study of Cloud Coverage the Cusco Region" whose main objective is to put into orbit a nano-satellite built by peruvian professionals and students. The nanosatellite will carry-on an optical camera as payload to take satellite images, which aims to make a study of cloud cover over the region of Cusco.

The other project is titled "Study of the Thermosphere: Acquisition and Data Analysis of Satellite Missions (QB50 Project)" whose primary purpose is to receive, analyze and study the information provided by the QB50 mission, atmospheric effects in the thermosphere, electro equatorial jet and solar activity by implementing the appropriate infrastructure These projects will have a duration between two and three years and are being developed by professors and students of UNSAAC, by the Centro de Investigacion en Comunicaciones Rurales (CEDITER), and with the advice of the company SPECTRUM ARC GmbH.

The continuation of this article is organized as follows: Section II shows a description of the first project. In Section III, the second project is mentioned. Section IV explains the funding for these two projects. Finally in Section V we will present our conclusions and perspectives.

II. DESIGN AND CONSTRUCTION OF A NANO-SATELLITE CONTAINING A MEDIA RESOLUTION CAMERA FOR OPTICAL STUDY OF CLOUD COVERAGE THE CUSCO REGION

A project of this magnitude arises from the need to provide a technological solution to have more specific information about the cloud coverage over the region of Cusco. This Project aims to identify areas with less cloud coverage during the year, since these areas are ideal for the installation of solar panels.

The main objective of the mission is to design and build a nano-satellite weighing about 3.5 kg and with dimensions of 10x20x30 cm, which contains the necessary instrument for the Earth observation (medium resolution optical camera). This development will be possible through the application of various technological field issues in the areas of communication, telematics, telemetry and remote sensing apart from other issues inherent to it, such as automation, control and remote control.

With the implementation of this project, the Universidad Nacional San Antonio Abad del Cusco (UNSAAC), will be incorporated in the development of high-tech projects in aerospace, in addition to acquiring knowledge in different areas of research such as remote sensing, telemetry, telematics and telecommunications and others.

The phases for this project are:  Selection and testing of electronic components low cost and high capacity.  Design and construction of nano-satellite.  Preparation of the payload (camera).  Implementation of quality control testing and qualification.  Implementation of the ground station.  Nano-satellite launch.  Operation (control) of the nano-satellite.  Acquisition of images for remote sensing studies

The nano-satellite will be composed of the following modules:

 Onboard Computer.  Power Module.  Thermal Control Module.  Communications Module.  Orientation Module.  Mechanical Structure.  Payload: medium resolution camera.
For the implementation of each of these modules, components known as COTS (Commercial off-theshelf) will be used. The use of these components allows saving considerable investment, because there are components made especially for space missions, but these components have a high price.

Also, the project includes the design and implementation of equipment for qualification tests such as:

Vibration Test Module

This tool is very useful in different fields where you need to check the solidity of the structure of a given object. In the case of the space industry, this type of testing is done to ensure that the satellite can withstand the trip within a launcher since due to the nature of this transports, it generate a big vibration.

Module for Thermal and Vacuum Test

In space, where the nano-satellite would be orbiting, there is no air. To ensure proper operation of the nanosatellite, one have to simulate these conditions on the Earth, in laboratories with equipment designed for that purpose.

Temperature Test Module

The nano-satellite that is orbiting the Earth, undergoes to rapid temperature changes when moving from an area where it receives the Sun rays, to the area known as eclipse or shadow, and vice versa. This type of behavior is also necessary to simulate on the Earth to verify proper operation of the project.

The research team of this project is comprised of the M.Sc. Eng. Vladimiro Bravo Channel, Eng. Mikhail Febres Soria, Eng. Jhon Alex Messco Quispe, the Centro de Investigacion de Telecomunicaciones Rurales (CEDITER), and the consulting company SPECTRUM ARC GmbH.

III. STUDY OF THE THERMOSPHERE: ACQUISITION AND DATA ANALYSIS OF SATELLITE MISSIONS (QB50 PROJECT)

The thermosphere is a part of the atmosphere that is very important to our daily lives, because it is essential for the propagation of radio frequency signals (RF) due to gamma rays and X-rays from the Sun that cause high ionization of atoms.

The ionosphere is vital to improving communications from Earth, for this reason, it is very important the study of atmospheric phenomena that occur in this region, such as the equatorial electro-jet and solar activity.

The equatorial electro-jet is a phenomenon that shows a high concentration of electrically charged particles around the line of Ecuador; this feature is that this phenomenon is considered as a very efficient scattering of electromagnetic waves.

The thermosphere starts from 100 km altitude and extending to 650 km. Recently tools such as balloons, were used to collect information from this layer, but the same could only reach 50 km. Another attempt is using rocket to collect further information of this layer of the atmosphere, but these platforms are too expensive.

In 2010, the Von Karman Institute (VKI) in Brussels -Belgium, proposed the QB50 project which main objective, is precisely the study of this remote part of the atmosphere called the thermosphere, using nanosatellites as instruments for in-situ measurement.

The QB50 project aims to build a network of 50 nano-satellites that can perform parallel measurements of the ionosphere around the world, the nano-satellites will be launched into orbit of 350 km and go slowly down to about 80 km altitude which will decay.

The main objective of the QB50 constellation is to do several measurements such as temperature, magnetic field strength, the concentration of electrically charged particles, and using laser to measure the exact distance of the satellites to Earth's surface.

The mission will have a duration of three to six months and will have 40 nano-satellites weighing 2 kg and a size of 10x10x20 cm, while the remaining 10 will have a weight of 3 kg and a size of 10x10x30 cm. On the other side, the project will have a wide network of ground stations located at strategic places in the region that will receive information from the constellation of nano-satellites.

The objective of this project is to receive, analyze and study the information provided by the QB50 mission of the atmospheric effects in the lower thermosphere: equatorial electro-jet and solar activity (concentration of electrically charged particles), and consider using this phenomenon for telecommunications testing with radio signals.

To achieve the overall objective, one must meet the following specific objectives:

 Collect the information provided by space missions by implementing an appropriate infrastructure.  Train staff on the proper use of this technology and information processing.  Analyze the obtained data.

To efficiently support this research, is needed an adequate infrastructure and equipment that can receive information from the QB50 constellation. The data collected can be processed and analyzed. With proper infrastructure, it is possible a multifunctional system to support different telecommunications systems. To this purpose, it is planned five related results to the development of technological solutions that will first make available the necessary information to accomplish the required infrastructure for the mentioned study.

The proposal is to support the mission QB50 with a network of two ground stations using UHF and S-band, also including a control center. In the control center telemetry and scientific data from all satellites in the constellation will be received. The network of ground stations in the Cusco forms the heart of a network of stations in Peru that can be implemented with the support of other peruvian universities.

The Through participation in the QB50 project, the Universidad Nacional San Antonio Abad del Cusco (UNSAAC) will take the first step in aerospace development, benefiting young students and education professionals involved in the project, also mentioning the contribution to the technological and academic development in Peru.

The research team of this project is comprised by Mgt. Artemio Janqui Guzman Mgt. Reynaldo David Berrios Becerra, Eng. Pablo Apaza Huanca, Eng. Edwin Cansaya Herrera, the Centro de Investigacion en Telecomunicaciones Rurales (CEDITER) and the consulting company SPECTRUM ARC GmbH.

IV. FUNDING Both projects mentioned above are being funded by the CANON. The UNSAAC receives annually an amount of money coming from the CANON. The CANON received for UNSAAC is a set of economic royalties for the Camisea gas activity.

Of the total amount received, there is a percentage intended purely for research at the university.

The first project was approved with funding of S /. 2 254 269.00 (two million two hundred fifty-for thousand two hundred sixty-nine Nuevos Soles) equivalent to $ 802 230.00 (eight hundred two thousand two hundred thirty dollars), by Resolution No. 344-2013-UNSAAC dated 2 December 2013

The second project was approved with funding of S/. 2 049 400.00 (two million forty-nine thousand four hundred Nuevos Soles) equivalent to $ 729 323.00 (seven hundred twenty-nine thousand three hundred twenty-three dollars), by Resolution No. 347-2013-UNSAAC dated 4 December 2013.

V. CONCLUSIONS AND PERSPECTIVES

 The progress that is showing the UNSAAC in aerospace development is of great importance not only for the institution, but also for the region and the country in general.  The education and training of students and professionals in the area of aerospace technology, is ensured with the participation of the team during the different phases of the projects.  The development of undergraduate and graduate thesis is planned during the development of both projects.  It is planned a major social impact on the population of the region, demonstrating the capabilities of its professionals solving problems for the benefit of the society.  The UNSAAC has different funding resources for research projects of national and international importance.  As a future perspective, it is hoped further progress in developing future aerospace missions with greater responsibilities and applications.
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