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Bem Vindo

OO @D [coniaa © 1 G

NNOVATIONS



Programa

= Tecnologias e componentes de comunicacoes sem fios
= Trusted Wireless

= Bluetooth
= Wireless LAN

= Case-studies: realizacoes de automacao e de
comunicacoes sem fios
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Espectro radioeléctrico na Industria
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Modulacao Spread Spectrum

Radiotransmissao

Dados __ Emissor | | Receptor | Dados

IN Modulador Desmodulador ouT
Chave de Chave de
codificdo SS descodificagdo SS

"~ Mesma chave de codificagdo
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Modulacao Spread Spectrum

Emissor
A Energia
4 Energia
Modulagao ’
Dados IN Dados + Codigo SS
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y ! Frequéncia : Dados BB : Frequéncia
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>
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Modulacao Spread Spectrum

Receptor
A Energia
4 Energia 9
Desmodulagéo
Dados + Cadigo SS Dados OUT
[ 1 Frequéncia > N
- : Dados BB E "'E - Frequéncia
+ Ganho SS Dados BB
Portadora
»
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Imunidade a interferencias

Emissor

Sinal

Poténcia do sinal

0 Frequéncia
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Meio de transmissao

Interferéncia

2.4 -2.4835GHz

Poténcia do sinal

Receptor

Sinal

Ruido

I

0 Frequéncia Hz
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FHSS - Frequency Hopping Spread Spectrum
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DSSS - Direct Sequence Spread Spectrum
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Canais
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Coexisténcia de dois sistemas FHSS ©Bluetooth

TRUSTED
WIRELESS
(I
!
i 2 3 4 5 6 7 8 9 10 11 12 13
2400 2412 2417 2422 2427 2432 2437 2442 2447 2452 2457 2462 2467 2472 2483,5

MHz
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Coexistéencia de 2 sistemas DSSS
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Coexistencia WLAN e Bluetooth

1 €3 Bluetooth 79
83,5 MHz
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Coexistencia entre FHSS e DSSS
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Coexistencia entre Bluetooth e WLAN

Bluetooth com Adaptive Frequency Hopping (AFH)

Canais
i

WLAN = ) Bluetooth
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Opcoes de configuracao Bluetooth
1 & Bluetooth 79

R R R R RN NN AR R R RN RN RN N RANNN LR AR AR RRR R AR RARARR AR ANANAN
- Configuracao automatica: AFH (Adaptive Frequency Hopping)
- Configuracao manual: WLAN Channel Skipping / Black Channel Listing
||| Jl IIII||||||||| |||| Ili\illl|ii illl .
IIIlllIIIIIIIIIIIlIIllIl | A i ,
WLAN 1 2 4 8 9 10 11 12 13
2400 2412 2417 2422 2427 2432 2437 2442 2447 2452 2457 2462 2467 2472 2483,5
MHz
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Coexisténcia entre Bluetooth e WLAN
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Coexisténcia entre Bluetooth e WLAN
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Radiotransmissao em espaco aberto
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Atenucao em espaco aberto

Atenuagdo [dB]=32,4+20-log(f,,,.)+20-log(d,,)

Atenuacao em Espaco Livre

140
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o 801,/
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Factores que afectam a radiotransmissao

Reflexao

Absorcao

Difraccao

Dispersao
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Omnidireccional Parabdlica
Antenas 9 dBi 19 dBi

Painel
Omnidireccional 8 dBi

90
Vertical

40 G0
i Vertical Vertical i
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Tecnologias de comunicacoes sem fios

TRUSTED 8 Bluetooth F)

WIRELESS

- Sinais digitais - Sinais digitais - Ethernet
- Sinais analdgicos - Sinais analdgicos

RS232/RS422/RS48 RS232/RS422/RS48

5 5
- Ethernet - Alcance £ 2 km
- Actualizacao < 1s
- Alcance < 3 km - Alcance <200 m
- Actualizacdo <1s - Actualizacdo < 10 - DSSS
ms -1...600 MHz
- FHSS
- 16 ... 500 kbps - FHSS - |EEE 802.11
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Canais e frequencias centrais

1 2 3 L] 5 & 7 B ) 10 n 12 12 14
412 FAIF 2433 2437 2437 43T 2443 447 F457  I457 1462 2467 2473 2454

] Frequéncia central (MHz) - .[ .,T.,T,T - THT,‘[_,T L T.,TT
802.11 £ NS YA\ Y N Y

22 MHz

Canal

Channels 11-26 —I1 |<— 5 MHz

e N VT T T T YT YTTITITY
IEEE

Canal 25 26
802151 Frequéncia central (MHz) 2475 2480

€3 Bluetooth

Canal 1234 ... ... 777879
Frequéncia central (MHz) 2402 2480

TRUST@

WIRELESS
Canal 1.. ... 127
Frequéncia central (MHz) 2403 2480
O DDl B
CONTACT
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Compracao entre tecnologias
%%y:

S
o
S,

Legenda

€3 Bluetooth” ==

Rapida, robusta,
pequenas redes

& -

Rapida, grandes

quantidades de Quantidade de\dados
dados, Ethernet

C ‘)'
(o4

Bluetooth

WirelessHART  wmm WLAN

Rede de sensores,
muito lenta

Distancia

TRUSTED
WIRELESS

Eficiente, robusta
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Gama de produtos de comunicacoes sem
fios da Phoenix Contact

= Wireless |/O = \Wireless Ethernet
= Sinais digitais e = Ethernet
analogicos
| | = Acessorios
= \Wireless Serial = Antenas
= Comunicacao = Cabos
Zige RRSS-22825, RS- = Protecgdes contra
€ no- sobretensodes
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Wireless 1/0: Sinais digitais e analogicos
Trusted Wireless I/O Bluetooth I/0O

= Despesas de instalagao e de = Configuragdo automatica
manutengao A .

- Mobilidade * Redundancia de canais de

= Despesas de transmissao transmls§ao A

n |nsta:|ag.éo e po|ocagéo em = [mune a interferéncia
servigo imediato = Transmissao encriptada
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Truested Wireless 1/0

Sinais digitais
0...250 VAC/DC
\ ~

Sinais analégicos
Jb/ 0...20mA, 4...20 mA WIRELESS
0...10 V, HART
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Topologias de rede

Ponto-a-ponto Estrela Malha

= NUmero maximo de nos: 250
= Velocidade de transmissao sem fios: 16 ... 500
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Transmissao de sinais e/ou dados

Sinais para Sinais Sinais para Dados Dados para Dados
(Modbus RTU) RS232 / RS422 / RS485

~' 0‘3‘*3’
aldi  Sinais

L L
.
)

Bl ol el
Sinais  Dados

Sinais Sinais Sinais

Dados Dados
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Instalacao e configuracao

Instalaca Configuracao Relagao
nstalacéo gurac Entrada - Saida

31 / Carlos Coutinho / 2012-06-04 “- mPHCENIX .--
CONTACT

INSPIRING INNOVATIONS



Video de apresentacao Radioline
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Gama de produtos Truested Wireless I/O

RAD-24001F% RAD-DI4-IFS RAD-DAIOS-IFS RAD-AI4-IFS

Are N 2901541 Are-Nr. 2901535 Art-Nr 2901533 Art-Nr. 2201537
RAD-DOR4-IFS RAD-AO4-IFS
Art.Nr. 2901536 Art-Nr. 2501538

‘L-ﬁ s K fa 4</

RAD-ISM-2400-ANTOMNI-2-1-RSMA  RAD-ISM-2400-ANFVAN-3-0-RSMA RAD-ISM-2400-ANT-OMN-5-0 ANT-DIR-2459-01 RAD-PIG-RSMA/N-0.5 (05 m Linge) RAD-CONF-RE3 (RF-and 3)
Art-Ne. 2701362 Art.Nr 2701358 Art. e 2885919 Art-Nr. 2701186 Art.Nr. 2903263 Art.Nr. 2902814
RAD-PIG-RSMAMN-1 (1 m Lings) RAD-CONF-RF5 (RF-Band 5)
Art-Nr 2903264 Art.-Nr. 2902815
RAD-PIG-RSMAMN-2 (2 m Lings) RAD-CONEF-RET (RF-Band 7)
Art.Nr. 2903265 Art.-Nr: 2502816
RAD-PIG-RSMAN-3 (3 m Lings) RAD-MEMORY (frel konfigerierbar)
ArtNr. 2903266 Art.-Nr: 2502828
RAD-CABLE-USE
Art.Nr. 2903447
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Wireless MUX

Sinais digitais
0...24VDC

Sinais analogicos
0...20mA, 4 ... 20 mA
0..10V
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Gama de produtos Wireless MUX

ILE BT ADIO MUX-OMNI ILBE BT ADIO MUX-PANEL
Order No. 2884208 Order No. 2884509

ILE BT ADIO MUX-OMNI 8/M

Gt ok IR
Order No. 2693185 mr 5
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Bluetooth 1/O

/\

INTERBUS

ansas

EtherNet/IP=>

Dem
CANopen

Sinais digitais
0...24VDC
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Bluetooth 1/O
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Gama de produtos Bluetooth I/O

FLM BT BS 3 FLM BT DIO 8/8 M12 ILB BT ADIO 2/2/116/16
Order No, 2736770 Order No. 2736767 Order No. 2884282

FLM BT DI 16 M12

Order Mo. 2693208

38 / Carlos Coutinho / 2012-06-04 .‘- mPHCENIX .--
CONTACT

INSPIRING INNOVATIONS



Seminario Tecnico Wireless Automation

Intervalo
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Industrial Wireless LAN
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Normas IEEE 802.11 a/b/g/n

€ (wan))

Velocidade
Norma Banda .
maxima
|[EEE 802.11 b 2,4 GHz 11 Mbps
|EEE 802.11 g 2,4 GHz 54 Mbps
|IEEE 802.11 a 5 GHz 54 Mbps
|[EEE 802.11 n 2,4 GHz e/ou 5 GHz 600 Mbps
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Tecnologia MiMo

MiMo: Multiple Input, Multiple Output

3 x Antenas
3 x Emissores
3 x Receptores

42 / Carlos Coutinho / 2012-06-04 ‘ mPHGNIX ‘ -
CONTACT

INSPIRING INNOVATIONS



Funcoes das antenas

Beneficios:
- Débito de dados (até 300 Mbps)
- Cobertura (4x IEEE 802.11 b/q)

00D E 0 4 @
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Exemplo de cobertura com tecnologia MiMo

™ ™ - I ———

Transmissao de dados em Mbps. Medicao realizada com pela AirMagnet Site Survey Tool
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Instalacao em quadro electrico
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Configuracao do ponto de acesso

DesEx |

FL WLAN 5100

Information
Help & Documentation
Device Status
Interface Status
Alarm & Events
Connected Devices
Configuration
Quick Setup
MNetwork
WYLAR
Advanced YWLAN
Senvice
System
Diagnostics
System Events

YWeb management language (?) IEngth j

IP Address Assignment (?) Ibootp vI

Country {Regulatory Domain) (?) | Germany j

Operating Mode (?) IACDesngint El
Metwark SSID (7) Ipx[:

¥ Indoor

WLAN Band (?) |5Ghz(802.118/n)  v|

Channel (?) [indoor Ch.36 =l

WLAN Security (7) |'WPA2-PSK (AES) x|

Passkey (7] I-o--o- (1]

Administrator Password (?) |uuouu

Retype Password (?) I.........

™ Show cleartext passphrase

Revert | Apply | Applv&ﬁmr
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Pontos de acesso e clientes WLAN

Pontos de acesso

Clientes
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FL WLAN 5100
Order Neo. 2700718

FL WLAN 5101
Order No. 2701093

SD-FLASH 256 MB
Order No. 2988120

FL WLAN 24 AP 802-11
Order No. 2884075

FL WLAN 24 DAP 802-11
Order No. 2884279

FL WLAN 230 AP 802-11
Order No. 2884444

FL WLAN EPA
Order No. 2692791

FL WLAN EPA 5N
Order Neo. 2700488

FL WLAN EPA RSMA
Order No. 2701169

FL EPA RAIL MOUNTING SET
Order No. 2701133

FL EPA WALL MOUNTING SET
Order No. 2701134
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Seminario Tecnico Wireless Automation

Case Studies
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1
Transmissao de estados e
comandos entre partes fixas e
partes moveis de uma maquina
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Prensa, barras laterais

Sensores

e/ou actuadores

Transmissao sem fios

Autdmato
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10 ms
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Transmissao sem fios dos sinais dos
sensores e dos actuadores

Sensores
e/ou actuadores

Transmissao sem fios

Autdémato

Sensores

Carta de

Actuadores

Carta de

saidas digitais

2884208
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ILB BT ADIO MUX-OMNI
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2
Controlo de um AGV
Automatic Guide Vehicle

EICOO@O@OTIHE@O@OT oMo ean
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Montagem do chassis de um automovel

Quadro de Comando

1 Automato—{—
Autémato ©
|
() () () () () ()
-/ / -/ / -/ -/
Estacao 1 Estacao 2 Estacao n

53 / Carlos Coutinho / 2012-06-04 “- mPHCENIX .--
CONTACT

INSPIRING INNOVATIONS



Comuncacao entre Quadro de Comando e
AGV’s

Quadro de Comando

Autdmato
Ethernet
Ponto de Acesso
WLAN
Cliesnte Cliente Cliénte
WLAN WLAN WLAN
Ethernet Ethernet Ethernet
Autdmato Autdmato Autdmato
AGV, AGV, AGV,
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Ponto de acesso e cliente sem fios

Quadro de Comando

Autdmato

Ethernet

2990037
FL WLAN 24 AP 802-11 XDB

Ponto de Acesso
WLAN

2867461
RAD-ISM-2400-ANT-OMNI-2-1

Antena

AGV
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Autdmato

Ethernet

2692791
FL WLAN EPA

Cliente WLAN
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3
Captacao e bombagem de agua
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Localizacao dos furos e da estacao
elevatoria

Furo 2
/77
100m, -~
s | 1000 m
Estacdo Elevatoriafe - Furo 1
100 m
hESY
Furo 3
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Localizacao dos furos e da estacao
elevatoria
Furo 2

Autdmato

Cliente
WLAN

Rz

Estacdo Elevatéria 190 m .~ Furo 1

Autémato Autdomato

Ponto de acesso . Cliente
WLAN WLAN

Cliente
WLAN

Autdémato
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Ponto de acesso e clientes WLAN

Furo 2

\\‘ 7
MAC Address RSSI Tx Rate
00:18:92.01:F9:FF 100% 54.0 Mbps
00:18:92:01:FA:3F 100% 54.0 Mbps
00:18:92.01:F9.E3 100% 24.0 Mbps
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4
Rede de aquisicao e
armazenamento de dados do
consumo de energia
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Localizacao dos pontos de recolha e tipos
de transmissao

A
PT2: 11 contadores
///K—\\\\\\‘\
SN Transmisséao
! ~._ ~~-__ semfios
PT1: 1 contadoffs=---=i----mmmmmmmmoo o R ) 3| PT3: 12 contadores
A N 0 300 m
PT4: 4 contadores — Escritérios: 1 contador
Transmissao
por cabo
500 m ,

A
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Armazenamento

Procesamento

ionais

Transmissao

Recolha

Categorias func
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Recolha de impulsos e porta de
comuhnicacao por RS485 (Mosbus RTU)

Automato

Impulsos

[e2] [6)] B w N e

2701027
NLC-050-024D-061-04QTP-00A

-

'W9/ | Rs485 (Modbus RTU)

2701182
NLC-MOD-RS485
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Software de programacao do automato de
contagens de energia

nanoNavigator

2701027 2701221
NLC-050-024D-061-04QTP-00A NLC-NAV-01
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Medicao de grandezas eléctricas e porta
de comunicacao RS485 (Modbus RTU)

Analisador de Rede

_________________________________________

L1

LT

(Transformador de Corrente)

RS485 (Modbus RTU)

L3

2901363
EEM-MA250

_________________________________________
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Recolha de impulsos e porta de
comunicacao por ethernet (Modbus TCP)

Automato

Impulsos

(o)) 6] B w N -
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2701027
NLC-050-024D-061-04QTP-00A

2701124
NLC-COM-ENET-MBH1

________________________________________

Ethernet

@ @ [eoniaa @ CH @B
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Medicao de grandezas eléctricas e porta
de comunicacao Ethernet (Modbus TCP)

Analisador de Rede

L1

T

(Transformador de Corrente)

L3

2901366
EEM-MA600

. Ethernet

2901373 !
EEM-ETH-MA600 | |

_________________________________________
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Medicao de grandezas eléctricas e
gateway RS485/Ethernet

Analisador de Rede

L1

T

(Transformador de Corrente)
L3

2901366
EEM-MA600

. Ethernet

2901374 ; RS485

EEM-ETH-RS485-MA600

_________________________________________
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Topologia de analisadores com a gateway
RS485/Ethernet

Analisador de Rede

i 2901366
! EEM-MAG00
i _Analisador de Rede Analisador de Rede Analisador de Rede
Ethernet |
~ : v
l 2901374 !
: EEM-ETH-RS485-MA600 | 1
RS485
~
7
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Transmissao Trusted Wireless

Trusted Wireless

Transceiver Antena
RS485 <+ yod &/ Antena Transceiver
2901541 2701186 :
RAD-2400-IFS ANT-DIR-2459-01 - :
<——— RS485
Transceiver Antena
2885919 2901541
RAD-ISM-2400-ANT-OMNI-6-0 RAD-2400-IFS
RS485 < vl 4
2901541 2701186
RAD-2400-IFS ANT-DIR-2459-01

___________________________________________________________________________________________
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Transmissao Wireless LAN

Wireless LAN

Antena

2700718
FL WLAN 5100

&
yod - 4

2701186
ANT-DIR-2459-01

Cliente

2700718
FL WLAN 5100

e E'ig\/

2701186
ANT-DIR-2459-01

Ponto de
Antena Acesso
"4
2885919 2700718
RAD-ISM-2§(§)-ANT-OMNI-6-O FL WLAN 5100
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Processamento de dados

Processamento

Ethernet :
(Wireless LAN e Servidor SQL) !
2916532 2863627 2700630
ILC 170 ETH 2TX IB IL RS 485/422-PRO-PAC IB IL PB-MA-PAC
RS485 Profibus DP

(Trusted Wireless)
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Softwares e livrarias do automato de
processamento de dados

Recolha de dados
Comunicacoes Visualizacao
Comandos SQL

Livrarias
(inclui Modbus e SQL)

2916532 2988670 2700948 2988816
ILC 170 ETH 2TX PC WORX EXPRESS WEBVISIT 6 BASIC SD FLASH 256MB APPLIC A
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Fluxo de dados

PT2: 11 contadores

PT1: 1 contador

PT3: 12 contadores

a

PT4: 4 contadore$
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Base de dados SQL
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