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Consumo de Energia ( historico ):

Power Consumption

1900 1911 1920 YO0 Yo 1970  198( 1990 2000 2010
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Energia

2050:

-Populacao mundial de 9 bilnhGes;
_ -Demanda de energia 5x 2010;
-Demanda de Eletricidade 2x 2010;

Como Equacionar?

Consumir diferente = Poupar-> Melhorar
“NegaWatt”!
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Eficiéncia

Perdas 2275 W
(-21%)

Perdas 2869 W

o
- (-40%)

Perdas 4797 W
(-2%) JIL

Rendimento: 90,2%

Perdas 4906 W

(-18%) |

Rendimento: 90%

62% de reducao

L de perdas, em 50
Rendimento: 88% 7 & _‘" aNos

Perdas
6020 W
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Geragao 3- 165kW/330kW 600 kg 06
o
o 6((\ (o)
7 : &0’&@
o

Geragéo 1- 165kW/330kW 930 kg
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Densidade de Poténcia

Evolugéo dos Protétipos

1200
1100
1000
900
800
700
600
500
400 -
300 -
200
100

Densidade de Poténcia (W/kQg)

496

Padrédo Chapas FHD - Fund.  Serpentina FHD - Ext.  Serpentina- Material Ativo Serpentina- Material Ativo
Otimizado Otimizado +  Otimizado
Chapa
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Refrigeracao/Arrefecimento (Cooling expertise)

Sub-Cooled
Loop Radiator

Engine Control

Unit Cooler
: ~5W$3%
Y r ” 4
™ _ 4 ﬁg
Universal
Stator Cooler !
Electronic
Cooling Plate

Hybrid and Electric
Vehicle Battery
Cooling Chiller
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Eficiéncia: Inversor a SIC IGBTs
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Betusal: 026K-ST

88 3% at high inradiation 1z
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Industrial :Drives e Controls
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Pessoal e Residencial
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Motores, Geradores, Inversores de Frequéncia
para Locomotivas e Navios tipo PSV

Solucdes integradas para o segmento ferroviario

Nossos equipamentos também estao sobre os trihos.
Possuimos sistemas de alimentagao para rede ferroviaria,
motor de tragao e inversores para trens e veiculos de

movimentagao sobre trihos.

Sistemas para embarcacées

= Propulsao elétrica

= Geragao de energia

= Automacao e Quadros Elétricos

15/08/2012 Eng® Valter Luiz Kinhs 13
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Inversor e Motor de Tracao
Arrefecidos a agua para Onibus

A P

' t Trolebus. Radrof 12M,
O ibrico - Higho#enic 4= 15M e 18M Articulado
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Motor de Tracao Arrefecidos a
agua para Veiculos de Passeio

Com foco nos veiculos de passeio a WEG
criou uma solugao de powertrain, que conta
com um inversor e motor dedicados para
tracao elétrica, que foram
especialmente desenvolvidos

com a tecnologia de refrigeragao
a agua, o que os tornam bem
menores e promovem uma melhor
troca de calor comparado

a refrigeragao a ar.

Em desenvolvimento:
sistema de tracao para maquina
de auxilio a colheita de tomates.

Eng® Valter Luiz Kinhs 15
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Carro Convencional —

ﬁ Fuel Tank

AirCon Compressor

Torque Vectoring

Conmbustion Engine  starter

Alternator

PTC Heater

Qil Pump

/G'— Cooling Fan ﬁ
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Veiculo Hibrido —
Restricdo de espacos exige maior Densidade de Poténcia

Fuel Tan

Starter
Alternator

Combustion Engine

)
DCDC Converter  AirCon Compressor

Torque Vectoring

PTC Heater

® @

Qil Pump

Charger

Fonte: (Iﬁneoﬂ,
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Veiculo Elétrico —
Autonomia exige alta Eficiéncia

)
DCDC Converter

AirCon Compressor

Torque Vectoring
PTC Heater

9

Qil Pump

%’ Cooling Fan

\J

Charger
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Strong growth rate in EV sector
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Production of Electric Vehicles in k

900 -
800 +
700 +

600
200
400
300
200
100

EV Market in k-Units

2011 estimations significantly

stronger than 2010

2009

2010

2011 2012 2013

C— MarketMode| 2010 s SA 2010

2014

SA 2011

2015

2016

Fonte: (infineon

15/08/2012
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Mercado 48 LATINO AMERICANDO E
Outras estimativas para Mercado Mundial

- = 2016: 17% a 19% hibridos (F&S)
= 2020: 10% hibridos e 10% a bateria (Carlos Ghosn)

= 2030: 35% hibridos puros, 35% plug-in e 10% a bateria
(S. D. Shah, Brookings Inst.)

= EV:10% em 2025 e 90% em 2040 (Economist, 01/2010)

Fonte: ABVE

15/08/2012 Eng® Valter Luiz Kinhs 21
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PowerTrain:

Motor: ASM (Inducao) ou PM (Imas) ou SRM
Inversor: Trifasico a IGBT ou MOSFET
(Futuro: SIC....)

Requisitos Fortes
- Alta densidade de poténcia (Peso & Volume);
- Altissima eficiéncia (> 95%);
- Robustez e longa vida;
- Confiabilidade.



Power Train — Resumo:

VEICULO ELETRICO
| LATINO AMERICAND

=]

m Demandas Tecnoldgicas, Processos e Materiais:

15/08/2012

Aco Silicioso: Motor de Inducéo (IM) e Motor a Imas ( PM );
Imas;

Semicondutores: IGBTs e MOSFETSs - usam Silicio;

Materia prima dos Semicondutores: Silicio [ou SiC ou Germanio];
Cobre;

Aluminio;

Capacitores: polipropileno ou eletroliticos .... SuperCAPs;

CPU 32bits ou 64 bits;

Software.

Enge Valter Luiz Kinhs 23
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S
= Materiais e Componentes:
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COMPARATIVO DE PERFIS DE ACO (U$/Ton) - CRU International
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Cobre LME Cash / SHFE —— LVE Cash —— SHFE ——Preo 5
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o
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Magneticos ?7?77?"
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ULTRA Capacitores (> 3000F...!)

= Excellent power density
= Highly efficient energy transfer

= Extreme durability — 1 million or more charge/
discharge cycles

= Long life — up to ten or more years
= Value and cost-efficiency
= Stable performance in extreme environments

- Millions of times more capacitance than
conventional capacitors

= Up to 100 times the power of batteries with
up to 1000 times the operational lifetime

=+ Designed for safe operation, with low material
toxicity and non-corrosive electrolyte

15/08/2012 Eng® Valter Luiz Kinhs 29
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HybridPACK™1 Pin-Fin (|nf|neon'
HybridPACK™ 1 Pin-Fin Six-Pack 650V/400A Circuit diagram

Benefits:

® Enables very compact design
B Direct Cooled IGBT Power Module —
B High converter efficiency :

B Automotive qualified

B Cost efficient system approach

®m High reliability, High power density

Salesname Ic VCES Package Product Status
[A] [V]

FS400RO7A1E3_HS 400 650 HybridPACK™ 1 Pin-Fin Product release: Q2, 2012

Pin-Fin cooling increases Power Density by 40% and doubles Lifetime.

15/08/2012 Eng® Valter Luiz Kinhs 30
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Inner or Outer Rotor, Radial or AX|aI E
flux . ’

Inner rotor Outer rotor Axial flux

Radial flux Radial flux

15/08/2012
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Equipes :
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INSTITUTO SENAI DE

=~ TECNOLOGIA

Especializacao em setores industriais relevantes

Estrutura fisica orientada a prestacéo de servigos
técnicos e tecnologicos

Localizagdo em regides de alta densidade industrial

= — ‘-q




A INDUSTRIA DO CONHECIMENTO

~ REDE DE LABORATORIOS DE
.. ATENDIMENTO A INDUSTRIA

*Madeira e Mobiliario

B

*Eletroeletronica
*Alimentos e Bebidas

-Tecnologia da Informagdo ~
*Madeira e Mobiliario
*Metalmecanica

*Madeira e Mobiliario
«Automacgao
*Refrigeragao
*Couro e Calgado




v

A INDUSTRIA DO CONHECIMENTO
.
g

IST em p
ELETROELETRONICA

Jaragua do Sul - SC

Ser um indutor no processo de
inovagcao e modernizacao
tecnoldgica.

Auxiliar os setores da industria
brasileira no desenvolvimento de
produtos de maior valor
agregado.

Apoiar P&D para a PME.

g, -

15/08/2012 Eng® Valter Luiz Kinhs
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A INDUSTRIA DO CONHECIMENTO LATINU AMEHIEAND

° TRACAO ELETRICA

GERACAO DE ENERGIAS
- RENOVAVEIS

IST em
Eletroeletronica

COMPONENTES
ELETROELETRONICOS

15/08/2012 Eng® Valter Luiz Kinhs 38



A INDUSTRIA DO CONHECIMENTO

CONVENIOS INTERNACIONAIS
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@veicum ELETRICO ﬁg
Tendéncias

Automotive powertrain will become a different industry — from
one stable technology to a portfolio game New powertrain technologies

... to a portfolio challenge

@; ICE Internal Combustion * Driving with conventional
Engine combustion engine only
From one
technology ...
= HEV Hybrid Electric Vehicle * Driving either with combus-
ﬁ tion engine, e-motor, or both

—_— REEV Range Extended Electric Driving with e-motor only,
T Vehicle but combustion engine to
generate energy

Internal combustion
engine optimized for
125 years

Battery Electric Vehicle Driving with e-motor and

storing energy in battery

<.z FCEV Fuel Cell Electric Vehicle Driving with e-motor and

storing energy in fuel cell

In addition, significant activities
to reduce weight of vehicles

15/08/2012 Cortesia Infiineon Eng® Valter Luiz Kinhs 41



Maiores Mudancas

15/08/2012

DE VEICULO ELETRICO
LATINDO AMERICANDO

lieq

6 major shifts that will change the automotive powertrain industry

&

Market shifts

&

Competence shifts

%
|

/
|

Technology shifts from ICE to xEV

“XxEV market will be twice the size of
ICE market"

Regional shifts from industri-
alized to developing countries
"China and India's markets
will grow 3x faster as tnad
markets”

Value-add shifts between players
and business opportunities

“To keep OEMSs value-add share
stable, coverage of 50% of e-motor
and all battery packaging &
integration is required”

v

|

Skill shift and competence shifts ;
from mechanics” to "me-chem-

tronics " -

A e 3 S .-
44,000 FTE overcapacity in triad's 7

metal production, but 154,000 FTE -

new jobs in production of chemicals,

plastics and micro systems” ,
Employment shifts from
industrialized to developing
countries

“420,000 additional FTE in
global powertrain, more
than half thereof in China/ I

India"

Raw material shifts from steel to
copper and neodym

"While demand for steel and alu
almost doubles, demand for
copper, neodymium and lithium will
grow up to 200-times of today” ]

Eng® Valter Luiz Kinhs
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Integration of
renewable
energy

n Advanced
transmission

El crid
monitoring
and control

Energy storage
and EV-charging

Smart metering
and appliances

KB erficient
consumption

15/08/2012 Eng® Valter Luiz Kinhs 44
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E-Mobility — Smart House «——Smart Grid

= Aumento da eletricidade de baixo carbono e reducao do pico de demanda no
sistema elétrico;

- = Gerenciamento e armazenamento pelos EV e/ou Baterias.

C|>nverter

Sell

L= Back u
—= | = P
/

Mid-night
. electricity

Grid

Fonte: Bibendum 2010
Prof. C. C. Chan
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AN AMERIEAE mEg
Longa Historia: DC x AC

George Westinghouse  Thomas Edison
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A Revolucao dos

Semicondutores
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E-mobility: a total new vehicle architecture (Electric Drive
Train Power modules, Power Discretes and Bare Die)

|
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g
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20% de energia perdida
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