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History

Graduate programs growth
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- Creation of Brazilian Air Force
- Montenegro visits USA - MIT
- ITA creation

- Graduate Programs creation

- First Master thesis
(Jan, 10: Physics., Jan, 22: Electronics)

- First PhD Thesis

- Creation of National Graduate
Students Association

- Creation of ITA Graduate
Students Association Sep,23.1995;

- ITA Expansion Plan
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Graduate Programs

ITA offers graduate courses
to conduct research in the fields of:

Physics

Aeronautical & Mechanical Engineering
Electronic & Computer Engineering
Aeronautical Infrastruture Engineering

Space Science & Technology
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Most students have financial aid from governmental
~ agencies (CAPES, CNPq, or FAPESP) or companies.
e The number of graduate students is:

Master of 380
Science
Professional 300
Master
Doctor of 3 O
Science 7
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APG-ITA P

Graduate Students Association

Represents students of Master, Professional Master During 2012, helped organize 5 ITA events.
and Doctorate programs at ITA. APG-ITA Is always APG-ITA also coordinates engineering projects
discussing academic subjects together with ITA with the private sector, offering scholarships for
professors at Academic Council and CPG. professors and students.
ITA Academic Council Events 2012
(2 APG representatives, bimonthly meetings) APG helped organize of the following events:
tin tin . o
— Pro. . Jan ITA Physics Summer w
B Table (Rector) =lolmmm  Meeting. Feb, 13-17 VITEWGFITA
|ﬁ||ﬁ| . ?ZZCS;D Mar Automotive Manufacture == ,Q\_,f‘i
Apr Workshop. Apr,25 . \€
\YEY
ITA Graduate Programs f
Jun _
Jul graduation. Jan, 02 .
Graduate Programs Council - CPG e Ty ‘
(2 APG representatives, biweekly meetings) I SIGE

= APG FIS
'HI 'i”ﬁl ’ﬁ' Oct Science Fair and

EAM CTE Semana Nacional
e 0000 w B Ec B e Nov Undergrad Research e cigncia e Tecnologia
'ﬂ' IH‘ 'H' 'ﬂ' IH' 'n' EAI Dec Meeting. Oct,16-17




2 Research projects at ITA




Semiconductors & Nanotechnology
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GaMnAs: Efficient and precise simulation of magnetic semiconductor materials,
that will integrate processors and memories of future. Received an award:
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Expe‘rimental band gap (eV)

LDA-1/2 Method to calculate semiconductors gap. Comparison
with experimental data shows the developed method is much
more precise than the conventional method (LDA)

Young author best paper award.
International Conference of the
Physics of Semiconductors, 2012

FIS: Lara, Ronaldo, Marcelo Marques www.ief.ita.br/gset
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Physics of Plasmas

b

Reactor for thin film aepsition
for application in electronic

” | Surface treatment of
rubber using plasma

iro, Bogos, Erico, Pe



Atomic and Molecular Physics

Development of Copper vapor lasers and dye Production of precision components for
lasers. the development of lasers

FIS/IEAV: Nicolau



Nuclear Physics

Theoretical studies

tsqtuark—hybdd traditional neutron star Y
ar

2 apreron neutron star with
pion condensate
: 2 Fe
absolutely stable - ) 3
stran ge qusgk ' | 10~ glem
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strange star
nucleon star 05 5 Aq (MeV)
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Nuclear reactions 200 150
550 kp (MeV/c)

Quantum field theory, cosmology, and gravitation

FIS: coordinator - Tobias Frederico



Hybrid rocket motor
Fuel: hydrocarbon. Oxidizer: pressurized O2

Rotational injectors improve fuel
combustion efficiency
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Combustion experiment using Used in the propulsion of satellite launch vehicles (in
paraffin as fuel the superior stages)

Goal: improve the rocket motor energetic efficiency
QUI: Fritz, Iha



ITASAT

Universitary satellite

- - -

Projeto pioneiro

0 primeiro microssatélite construido por Altitude

universitarios brasileiros tem o objetivo de coletar 600km de distancia da Terra

dados ambientais e meteoroldgicos r=-
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0 satélite dara uma volta

completa em torno da Terra

cada 90 minutos = 60cm
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m Capacitacao

Inserido no plano plurianual
voltado para o desenvolvimento
e lancamento de satélites
tecnolégicos de pequeno porte, o
projeto tem o principal objetivo
de promover a capacitacao
brasileira de profissionais.
Somente em 2009, envolveu 32
alunos de graduacado, 23 de
mestrado e cinco de doutorado

e 1 Uma vez em érbita, o
5 equipamento funcienard como
um repetidor. Cerca de 700
;.“““'5 plataformas implantadas na
Terra farao a coleta de dados
como temperatura, pressao,
umidade e velocidade dos ventos.
Esses dados serao enviados para
o satélite

e
e
s 2 0 Itasat restransmitird essas
s informagdes para duas
estacdes possiveis, No caso
do Brasil, em Cuiaba (MT) e
outra em Alcantara (MA)
Alcantara (MA)

3 As estagdes receberao esses dados e 0s
transmitirao para Cachoeira Paulista (SP),
onde fica a sede do Inpe. Tanto o satélite
quanto as plataformas possuirao antenas
que possibilitarao a comunicacao

Os dados coletados
serao transmitidos
constantemente aos
usudrios interessados,
formando uma rede de
comunicacdo



Global Navigation Satellite Systems

A
GNSS satellites Ty

Af

Navigation systems

signal
for the
user
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Pseudo-satellite
Correcdes diferenciais

Foto: www.compsisnet.com.br

| O
=

estacdo de referéncia

Correction of GNSS (GPS) signal errors using a GPS
pseudo-satellite

LAB UORATO

BlSSé

P Posicdo do Satélite

File Edt View Project Operate Tools Window Help

Satellite Skyplot  Tempo Ges: [471395 JITA
v

GPS Pseudo-satellite prototype

ELE: Fernando Walter http://www.ele.ita.br/gnss
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Processing the Synthetic Aperture Radar signal

TerraSAR-X satellite developed by DLR
and Astrium GmbH (Germany)

—,

Geocoding (Earth mapping)

Target detection

ELE: David Fernandes



Microstrip antennas

Posicdo 3 \

Posigdo 1

Array of 4 microstrip antennas
used in sonda IV rocket

Antenna used in mobile phone Irradiation diagram of microstrip antenna AMRCT
positioned over an airplane in 3 different positions

ELE: Lacava, Bianchi, Alexis www.ele.ita.br/lap



Interplanetary Internet
Delay and Disruption Tolerant Networks- DTN

N "The Mars Exploration Gateway"

Mars Network

Imternet
Exploration
Tools Partner(s)

. 4 H ____+ Visualization Internet Provider
Partner(s) Partner{s)
Traditional

Raw Data Infermation

Jraditional  Internet Space

OTO

““_"F = ﬁ/{ : JPL's Outreach Office, Mars .
- [L, : Projects, NASA and other S
Mars Network i sted in establish P e = o g
ars Network is interested in establishing : [
pariners to create an interactive, internet-based : Mars Exploration ateway
"Mars Exploration Gateway" - a virtual gateway : {Interactive, web-based access to

through which the average person can pass into: continuously updated virtual reality
i : i peand models of Mars - perhaps via next

and explore the Mars frontier. E generation VRML)

COMP: Hirata



MEMS accelerometer

Inertial navigation

Sensor MEMS Layout:

-1.9um

External board

Simulation of the sensor central board
deformation using finite element method.

Cfb Cap de teste (10pF)

Central board

Reader circuit board

Sensor board assembly

MEMS = Microelectromechanical systems ELE: d’Amore



@ LABORATORIODE GUERRAELETRONCA

Electronic warfare

Radio frequency and radar

Radar Saber

il Agilent 89600 Vector Signal Analyzer

File Edit Control Sgurce [nput TestSetup MeasSetup Display Trace Markers Utilithes Help
»

R N VB S st : Development of secondary surveillance radar with IFF
(identification friend and foe) Mode 4 (military cryptography)

Measurement and characterization of Radar signal generation during operational tests
emitters/sensors from 300kHz to 20GHz

ELE/PPGAOQ: Waldercir, Maj. Olympio http://www.sige.ita.br/



@ LABORATORI) DE GUERRAELETRONICA -

Electronic warfare

Infrared detectors

: Frd meavme
Mokl of Braw

S s o ndoet ety rel wt )
-'_——____
3
"

HHNHHH.'HII- "

Measurement of infrared signatures of flares

Infrared guidance of air-to-air missile
A-Darter and aircrafts
Goal: Project, prototyping and characterization of Infrared detectors and emitters in the
PPGAO: Maj. Olympio http://www.sige.ita.br/

range of 0,7um to 15 um.



Control Theory

Control of a thin link

[ FlightIDCOM - [Guidance Losp Design]

L+ Modeh, Methods and Rrateges Model Parameters Setp FROCESSNG FERATS Graphcs Wrdow Hel

D&d
Satation Ll bt Evers
B¢ [0000000
. [FO0000 oy
£z [0 g

Garn

K Gt [Z000000

Tai: [P
Pavel

y [ 1

Ev. [10000000

TGanmy |0 000000 [dag]

pst [FADO0000 ng)

v | e |

Toamms [10.000000

Vol [50 00000

Marionan varigion o ]
G b v e ol i et |© 20000

FiD Cormoler Gane [ Srichind 7 Swtchin 2

] oz
F ormon [ oo
K [pom [Gmoms
K [oom (1000w

v | vw

Position errors
ECEYmd E2
e comvertedto

;| EV.EPn md EGamma
waPa and Gamma

, Ace (k)
o Remark: we alw need way paint
: Yru bas

g Pt
3 [nooom
. [B000m0
w [

Proverd Posion  Navigale bo Wiay Poed

[F000000
5000000 )

O

Updwe | ek |

pesitien

. . V(K
¥ GDOF Madel k

0 ot - L)
! .| I i)

B —ZPID 2

— R

[ snaater

I IF5% i L. then beight | s controlied indire ot
IFS im 2. them beight i s contr olled directly.

iy via flight path angle.
=

»

Identification, navigation and control of an aircraft

ELE: Takashi, Kienitz, Kawakami, Jacques, Jackson, Cairo, Elder, d’Amore



Wheeled Robot

Navigation and Mapping

Trekker Robot
Rotation, translation and sensors

Results I Movement commands and

-~
‘//7

Localization and tracking
algorithms

I’S data
PC y e

Robot environment

ELE: Cairo



Intelligent boat
Integrated INS/GPS and compass

() MEDIDAS DA UMI  MEDIDAS DO GPS
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Computador S
. de bordo ¢ I sensor inercial O F - I
. . . 0 3 10 15 20
Boat control system Chart of boat track

INS = Inertial Navigation System ELE: Douglas, Chiepa, Cairo



UAVS ITA presented a-electric power transmission
line inspection UAV at RIO+20 conference.

Unmanned Aerial Vehicles Partnership ITA/CHESF/CESAR

Development of small

aircrafts for electric power

transmission lina




Electric power transmission lines inspection

Aerodynamical tests Motor and propeller experiments

Goal: Developing an unmanned aerial vehicle able to detect problems in a ELE/AER/MEC: Adabo, Giovani, Jacques, Cairo, Rizzi, Girardi, Paglione,
electric power transmission line Amilcar, Cristiane, Bussamra, Montestruque, Gbes



UAV automatic landing

Control and identification

Wind tunnel experiments

Flare
2.5

—Controlada
ol —Nominal
Bq5
[+]
Q
§ 1 \\\
[ \
‘='='=-=-=.-__=__ - l ___:___;__.=.=-=r-—_‘=" 0.5
% 2 3 4
i a Altitude (m)
Flare control structure

Height control in the flare phase
CAD representation

Dynamical identification and control

ELE: Jacques (mini-VANT Alpha60)



Glider aircraft

Deflexfo de profundor X Velocidade de vio

Aeroelasticity and flight dynamics
control studies

35
Vim/s]

Flight tests

AER: Schubertt



" Flight test at IPEV using neural
H el ICOpte I'S network for speed estimation

| antenna DGPS

anemometer

f'

Structural dynamics analysis of the Alpha
One helicopter fuselage

AER: Donizete, Bento, Airton Nabarrete



Airplanes
Professional Master in Aeronautical Engineering
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ITA has a partnership with Embraer, a Brazilian aircraft
manufacturer, to graduate Master of Aeronautical
Engineering students since 2001. In the end of the course,
students present theses in several fields of aeronautics.

AER: Coordenador - Rizzi



Hypersonic vehicles

Hypersonic vehicle 14-X Supersonic combustion in the
supersonic wind tunnel

0.2 04 0.8

14-X prototype used at Numerical analysis of high
aerodynamic experiments speed air flow

IEAv shock tunnel

IEAv (Institute for Advanced Studies) projects



Gas turbines

S

Applieations
1. Propulsion of airplanes

2. Generation of electric energy,

_usually in the industry

wwwwww

1

furbine TR35OD ‘



Wind turbines

Lift Distribution

Blade design optimization

Lift Distribution

Left per VLM paiel (3

24 kW low-cost generator Aerodynamics/aeroelasticity analysis

MEC: Lindolfo, Menezes, Donadon



.Wind tunnel experiments

_ =
PN AY

L
7

Length = 40m

Max width = 4m

Max height = 4,6m
== Mach number = 0,23
E‘.";_;' Wind speed = 280 Km/h
~ Testsection: 4x1x1,26 m3

Aeroelastic 1 vind tunnel




Solid mechanics

Composite materials

Drop test tower

Impact resistance and damage tolerance

“‘

(a) Numerical prediction

(b) Experimental

Buckling characterization and modeling Failure characterization and modeling

AER/MEC/CIVIL/QUI: Donadon, Frascino, Montestruque, Nabarrete, Deborah, Elizeu



Solid mechanics

Metallic structures

1000

——e—— lIstmode- =0V
| g o —a—— Indmode- =0V
S0k 7 i ——— Istmode- =100V
Lo ——8—— Indmode - $ =100V
—s— Istmode- =200V

2ndmode - $ =200V
0 T T S PR S T [ S T SR T |

10 20 30
e L% 1x107 (kg/ms”)
New manufacturing technologies. Structural performance of Smart structures
aeronautical panels manufactured using: FSW (Friction Stir Piezoelectric materials applied to natural
Welding), FML (Fiber Metal Laminate) & Bonding frequencies, buckling load and flutter control

AER/MEC/CIVIL: Alfredo, Donadon, Frascino, Montestruque, Bussamra, Rizzi, Hernandes, Nabarrete, Menezes, Eliseu



Flexible structures

Vibration minimization and aeroelasticity

motor 1

Flexible robotic manipulator Aeroelastic test of composite
Modeling, identification, and control material wing

#-,:..- ¥ ‘

Aeroelastic model of very flexible Aeroelastic measurement using laser
structures vibrometer

AER/MEC: Gées, Gil, Rizzi



CFD - Computational Fluid Dynamics

Fluid flow and heat transfer simulation

QF .

Blood flow and mechanical stress in
the blood vessel

Heat flow inside an electronic device Air flow around an aircraft

OBS: Um dos computadores usado nos calculos tem 248 nucleos e 496 GB de memoria RAM. MEC: Zaparoli e Claudia www.mec.ita.br/gset



Manufacturing

Manufacturing Competence Center

Rapid prototyping

Machining and manufacturing processes Cutting fluid

MEC: Jefferson, Gonzaga, Emilia, Borille, Otubo www. ita.br/ccm



Industrial automation

Manufacturing Competence Center

Foto:Germano Liders/EXAME.com

Automation of part of aircrafts fuselage assembly

MEC: Gonzaga, Emilia, Borille, Jefferson www. ita.br/ccm



Alr transportation

SERVICO CONTRA INCENQIQ ;iggm_’nsl;ngg

HANGAR TIPO b :,Y =% - \ \ ACESSO trecho 1
g 3 o ¥ TERRESTRE
0 4 Localidade 1 Localidade 2 Localidade i Localidade N
Pl Pz I:,i PN
Sdo Tomé (Rio de Janeiro state) airport planning Minimization of refueling costs considering
multiple stops
Exchange rate and airline ticket prices
700 - - 380
600 - = 300
600 | 200 Estudo do setor de
transporte aéreo do Brasil
400 o R Dl 200
®! BNDES
300 - L 1.60 B..{éI:'_]_.
200 et 100 4 Fauio com Mriswo e ot
05/05/2008 05/04/2009 05/04/2010 '
Airline ticket price studies at airports of =

Sao Paulo state ) . :
Air transportation studies

CIVIL: Claudio Jorge, Anderson, Miller



Alrport runways

Tropical soils technology

Development of equipments used to tropical
soils studies

Use and behavior of lateritic soils in the
construction of airport runways

Study of airport runways damages

CIVIL: Vertamatti



Pavements, reinforcement and stabilization
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2 camada
(time = 3 months) reinforcement: LTOS = 2 10kN/m
CIN 4084
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Field experiments Modeling

CIVIL: Delma, Regis, PI, Paulo Hemsi



Environmental protection

Geotechnics and geosynthetics

Landfill site

100

90

80

=

70 < M creep nnder
chemical ageing : :

A creep ; :

60 = : .

® chemical ageing

50 : : i ;

0,01 0,1 1 10 100 1000
Time (h) { .
Geosynthetics over chemical attack Industrial residue. Geosynthetic exhumed

CIVIL: Delma, Regis, PI, Paulo Hemsi



Environmental technology and protection
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Environmental impact analysis of the
roads connected to BR-319 highway Deforestation simulation of Purus river basin

Balango de dgua vertical 1-D
Representagiao do DHSVM

Grade baseada na topografia

Escala. 2 km I

Fluxo Superficial / Sub-superficial
Redistribuigio de dgua de / para os
pontos de grade vizinhos.

Drainage systems. Protection of a Hydrological modeling
slope in the side of Tamoios highway

CIVIL: Wilson, Nadiane, iria, Cunha www.geomatica.ita.br/wilson



Sanitary engineering

Water and sewage treatment

SISTEMA DA ESTACAD DE TRATAMENTO DE AGUA - MUNICIPIO DE REGISTRO CAPACIDADE NOMINAL = 240 s = |
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Rain water usage Automation of sanitary syéterhs

CIVIL: Marcelo de Julio
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