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1997 1999 2000 2003 2004 2005 2006 2008 2009 2010 2012 2016 2018 

Technical education 

Undergraduate Internship Engineer (Peru) 

Master (UnB - 
Brazil) 

Doctorate (UnB - Brazil) 

Engineering 
assistant 

Lecturer / 
Researcher 

(Brazil) 

  

Lecturer / 
Researcher 

(Peru) 

• From 3.5 graduates in engineering, only one 
was formally employed. 
 

•Increased avoidance of engineering students. 
 

•The engineering undergraduates feel the 
math very hard and without relation with his 
future professional activities. 

IPEA - Instituto de Pesquisa Econômica Aplicada  
ABENGE - Associação Brasileira de Educação de Engenharia 
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PISA - Programme for International Student Assessment (2012)  The botton one: 65th of 65 countries. 
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Integrative project 2014  - 1 

Integrative project 2015  - 2 

Challenge 1: catch cans 

Challenge 2: Throw cans 
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Scientific Initiation 2014  - 2 

Integrative project 2015  - 2 

Challenge 1: catch cans 
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-How to drop a CanSat? 
 > Paraglider (2014) 
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The motivation 
• First CubeSat mockup 

– Structures 

– COMM 

– OBDH 

– TT&C 

– EPS 

– ADCS 

 

 

 

 

 

 

Low Cost Yaw Controller for CubeSat 
Oriented to Education and 
Entertainment (ISCE - IEEE 2016) 

Reaction wheel 
Magnetotorquer 



The motivation: CubeSats in South America 



The motivation: Peruvian context 

CONIDA - UNSAAC (2017):  QB50 
CONIDA - UDEP (2017):     I. satelitales 
CONIDA – UTP (2018):      2 nanosatelites 
CONIDA – UCH (2018):        I. s 
CONIDA –UNI (2018) 
CONIDA –UNSA (2018) 
CONIDA –UCSP (2018) 

PUCP:                 PUCP-Sat 1   (2013) 
UNI:                    Chasqui I       (2014) 
UAP:                    UAPsat          (2014) 

Firt peruvian observation setellite 
(PeruSat 1, launched in 2016) 



The proposal 

• What about test? 

– Mechanical test 

– Thermal test 

• What about torque perturbations? 

– Gravity gradient 

– Aerodynamics 

– Solar radiation 

– Earth magnetic field 

• How to simulate CubeSat Enviroment? 

 



The proposal 

• Implementation of Tri Axis square Helmholtz's 
cage  

• Implementation of Hemispherical Air Bearing 

 

 

 

 

• Based on UnB initiatives (Helmholtz's cage 
developed by LAICA/UNB (2m X 2m X 2m)) 
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• Earth magnetic field 

 

 

 

 

 

 

Ideal Real 
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The proposal: Helmholtz's cage  

Data Base (Bx, 
By and Bz) 

DAC (Three 
chanells (Bx, 
By and Bz)) 

Instrumentation 
circuit for Bx 

Instrumentation 
circuit for By 

 

Instrumentation 
circuit for Bz 

Power 
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Power 
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The proposal: Helmholtz's cage  

Sensor 1 
Sensor 2 

Sensor 4 
Sensor 3 

Sensor 5 



The proposal: Helmholtz's cage  
Data Base (Bx, By 

and Bz) 

DAC (Three chanells 
(Bx, By and Bz)) 
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circuit for Bx 

Instrumentation 
circuit for By 

 

Instrumentation 
circuit for Bz 

Power 
circuit for Bx 

Power 
circuit for By 

Power 
circuit for Bz 

AC-DC 
converter  

Coil for Bz 

Coil for Bz 

Coil for Bz 

80 cm 

Working Volume: 
40  X 40 x 40 cm 

Sensor 



The proposal: Helmholtz's cage  

In materials ~ $ 2000.00   



The proposal: Helmholtz's cage  

Inside Cage (till 500 uT) Outside Cage 



The proposal: Hemispherical Air Bearing 



Perspectives 

• Technical: 
– Calibrate the Helmholtz's cage  
– Improve the Hemispherical Air Bearing 
– Improve our cubesat mission (earth magnetism 

verification) 
– Work on perform a real CubeSat 

• Social: 
– Perform and/or replicates a workshop based on 

CanSat for high school and CubeSat for undergraduate 
and postgraduate. 

– Motivate new generations to study engineering 
careers. 



The International Conference on CubeSat Technology 
IC2T - 2018 
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