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Sensor de Fibra Optica
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®#Z Sensor de Fibra Optica
Tipologias

Il
 Single-point sensor D

* Multi-point sensor D > D >

——{ -

* Distributed sensing

» Transmision vs Reflexion (acceso solo por un lado vs acceso por
dos lados; simple vs redundancia/senal-ruido)
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¢Por qué?
Basados en los beneficios inherentes de la fibra 6ptica
» Small size (usually around 125-200 microns diameter, custom from 30 microns (even less to millimeters)
+ “Easy” to embed in structures/composites / ¢ low structural impact?
» Lightweight (aerospace, high-speed cars/ships, etc)
» Low attenuation. Sensor can be places up to 100 km far from the central unit
» Passive
* Immunity to electromagnetic interference
» No risk of ignition / ATEX Compatible / Suited to hazardous ambients
» Fast answer (many sensors can be monitorised up to MHz frequency sampling, even more GHz range)
» Possible to multiplex hundreds/thousands of sensors in a single optical fiber, every millimeter or less.
+ Enables distributed sensor netwoks / Continuous remote real-time monitoring
» Custom packaging and installation (depending on the application and environment)
» Compatibility with traditional sensors.
» Silica is a very stable material : resolution, accuracy, long-term behavior .

* Novel composites materials are being studied / tested / employed
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F## Sensores de fibra optica

¢Por qué no?

*  Wired sensors
* Fiber + source + detector should be installed

v" Solutions? Integrated photonics / give us some time/investments ;-)

» Datalogger (central unit. Source+detector+electronics) cost

v' Market increasing / price decreasing ... Integrated photonics / give us some time/investments ;-)

* Unkown sensors
v" Here we are

»  Of course Fiber Sensors are not the solution for everything ... maybe Photonic Sensors ;-)
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®%# Sensor de Fibra Optica DE VALENCIA < Labs
¢Por qué?
Basados en los beneficios inherentes de la fibra 6ptica
» Small size (usually around 125-200 microns diameter, custom from 30 microns (even less to millimeters)
+ “Easy” to embed in structures/composites / ¢ low structural impact?
» Lightweight (aerospace, high-speed cars/ships, etc)
» Low attenuation. Sensor can be places up to 100 km far from the central unit
» Passive
* Immunity to electromagnetic interference
» No risk of ignition / ATEX Compatible / Suited to hazardous ambients
» Fast answer (many sensors can be monitorised up to MHz frequency sampling, even more GHz range)
» Possible to multiplex hundreds/thousands of sensors in a single optical fiber, every millimeter or less.
+ Enables distributed sensor netwoks / Continuous remote real-time monitoring
» Custom packaging and installation (depending on the application and environment)
» Compatibility with traditional sensors.
» Silica is a very stable material : resolution, accuracy, long-term behavior o

* Novel composites materials are being studied / tested / employed
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Sensores de fibra optica
Tecnologias
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Sensores de fibra optica

Tecnologias
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Fiber Bragg Gratings (FBGS)

4+ Light input

P Cubierta FBG

Nucleo

Transmitted light

A

Reflected light
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ABragg — 2neffA
| e
A Laresonancia (4g,q44) S€ mueve con los cambios ambientales.
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"## Fiber Bragg Gratings (FBGs)

Funcionamiento

4 FBGs en una sola fibra

iL3}
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Funcionamiento

20 FBGs en una fibra
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'# Fiber Bragg Gratings (FBGs)

Fabricacion de los sensores
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'# Fiber Bragg Gratings (FBGs)

Fabricacion/ Nuestra experiencia

» We have our own facilities to manufacture optical fibre sensors. Unique fabrication systems. Collaborators
world-wide.

» Start: 2001 UE Project: “Optical Fibre Sensors for Small Office Home Office”, OFFSOHO (IST-2001-37052).

» InnoSpace H2020-ERC-COG-2016 724663, FINESSE MSCA-ITN-2016-ETN-H2020, BlueSpace H2020-ICT-
2016-2, PROMETEO Research Excellence, National Research projects (PID2020-118310RB-100, TEC2017-
88029-R-AR, PDC2021-121601-100, etc)

16
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Structural Health Monitoring

* Solo una fibra puede sustituir a todos estos cables
(50 Sensores/FBGs en una sola fibra )
» Estabilidad/mejora ruido/precision

17
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Structural Health Monitoring / Monitorizacion estructural
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Fiber Bragg Gratings (FBGSs)

Structural Health Monitoring / Monitorizacion estructural
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Structural Health Monitoring / Monitorizacion estructural

Sistema en tiempo real de monitorizacion de mas de 500 sensores en tres puentes

20
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## Fiber Bragg Gratings (FBGs)

Muy alta temperatura

;. “ISO 843 fire test”
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Temperaturas criogénicas

-
Heater and

Temp.
sscontrol

Tests realizados en condiciones de vacio (mean 4.7+ 10 bar).

Ciclos de temperature de 14K a 30 K, vuelta a temperature ambiente (298 K) y

nuevamente a temperaturas crioénicas para testar la estabilidad de las FBGs.
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Fiber Optic Sensors

Sensores embidos en composites

FBGs embedded in Carbon Fiber
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Monitorizando el proceso de curado en un horno
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Monitorizando el proceso de curado. Calentamiento por microonadas
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Fiber Optic Sensors
Embebido en composites

FBGs embedded in Glass Fiber Reinforced Polymer
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Fiber Optic Sensors

Monitorizando el tiempo de vida

FBGs embedded in Glass Fiber Reinforced Polymer
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Fiber Optic Sensors
3D Sensor de forma
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Fiber Optic Sensors
3D Sensor de forma

Sensores embebidos en instrumental médico
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Fiber Optic Sensors

Aplicaciones de bajo coste/ Smart Mat
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Fiber Optic Sensors
Alta sensibilidad a la presidon y deteccion de vibracion (bajo coste)
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Fiber Optic Sensors
Modos vibracionales

UNIVERSITAT POLITECNICA ]
DE CATALUNYA
BARCELONATECH
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Fiber Optic Sensors
Monitorizaciéon de carreterras/ Desgaste, trafico, intrusion

34



AEMACY)

ASDCIACION ESPASIDLA DE MATERIALES COMPUESTOS -l'-" - -
b Fiber Optic Sensors
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Fiber Optic Sensors
Monitorizaciéon de carreterras/ Desgaste, trafico, intrusion
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4 Fiber Optic Sensors
Deteccion de fugas en tuberias
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DAS Energy Surface: Test 4 - 4Hz to 1450Hz - 20Bar 201/min Water Leak
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4 Fiber Optic Sensors
Deteccion de fugas
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Fiber Bragg Gratings (FBGS)

Mediciones de radiaciones nucleares

Soporte metalico
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T U0 — - e—

-
Muestras de MCF FBGs
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"## Fiber Bragg Gratings (FBGS) :
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Biosensor. Deteccion del estafilococo aureo
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Fiber Optic Sensors
Biosensor. Deteccion del estafilococo aureo

S.Aureus 10° CFU
Sensor 1 - Box A

Sensor 1-Box A . \u\ T T ’//‘L,' J‘u
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Mucha$ cosas “divertidas” por venir
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v Gran rango de temperature: Desde 10K hasta 1400 K (comprobado), mejoras hast 2000K
v Monitorizacidn structural — 3D Sensor de forma (No medir solo tensiones, vibraciones)
v" Nuevos disefios: Sensores de: UV, H, y otros compuestos organicos e inorganicos

> Se debe mejorar el proceso de integracion con los composites
> Se debe reducer el coste en algunas aplicaciones / Photonics Integration
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®## Sensor de Fibra Optica DE VALENCIA - =%
¢Por qué?
Based on the inherent benefits of the optical fiber
» Small size (usually around 125-200 microns diameter, custom from 30 microns (even less to millimeters)
+ “Easy” to embed in structures/composites / ¢ low structural impact?
» Lightweight (aerospace, high-speed cars/ships, etc)
» Low attenuation. Sensor can be places up to 100 km far from the central unit
» Passive
* Immunity to electromagnetic interference
» No risk of ignition / ATEX Compatible / Suited to hazardous ambients
» Fast answer (many sensors can be monitorised up to MHz frequency sampling, even more GHz range)
» Possible to multiplex hundreds/thousands of sensors in a single optical fiber, every millimeter or less.
+ Enables distributed sensor netwoks / Continuous remote real-time monitoring
» Custom packaging and installation (depending on the application and environment)
» Compatibility with traditional sensors.
» Silica is a very stable material : resolution, accuracy, long-term behavior "

* Novel composites materials are being studied / tested / employed
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