INDU-EYE

The battery-less and least environmentally impact
autonomous iloT platform
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Introduction to the energy harvesting technology principle - Heat conversion to energy

Link to animation
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https://youtu.be/fJHmPZNC5LQ

( Indu-eye Battery-less wireless heat powered loT )

Main advantages:

Multi-sensor: vibration & temperature & 4/20mA sensors

Communication: very long-range wireless NB-10T (5G) / LoRaWAN

No battery: no maintenance & minimal environmental impact

Edge computing & A AEInnova DAEVIS™ |oT Dashboard g

CE Mark / FCC ongoing / ATEX-IECEX ongoing INDU-EYE
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https://www.youtube.com/watch?v=ylic4UhmZBA

( AEInnova Indu-eye Vibro LoRaWAN - 3 components)

The wireless iloT device:

o Wireless long range:

o LoRaWAN (up to 14Km)

o NB-IOT/LTE-M (up to 22km
o Analog/digital sensor interface

o 4/20mA bus (Q2-2021)
o Edge computing (FFT, Filters...)

The thermoelectric generator:

o Working from 50°C to 150°C (Min 30°C AT)

Sensors: — me e @
)
o 3 Axis vibration W dﬂ
o Up to +4g/0.01g sensibility N

o Temperature (PT100 & PT1000) 2 ,

o Upto 650°C J

@ AEInnova o Any industrial 4/20mA sensor (Q2-2021) rl =]
T
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s Use case for Vibration monitoring
Ly W Oil & Gas

= REPSOL

Gas compressor monitoring to prevent
failures

Savings:

(@)
(@)

92% compared to wired solutions (GE bently Nevada)
65% compared to wireless solutions (Yokogawa, Emerson)

(@)
(@)
(@)

\_ Main features:
[ ]

Low infrastructure: INDU-EYE > LoRaWAN Gateway > DAEVIS
Long range coverage: 900m

Parameters:

o Monitor: 3-axis vibration

o Precision: 0.01g

o Max vibration: +4g

Heat source: 60°C
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. Thermal Battery
. 3 Axis accelerometer
. Wireless node
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Use case for Vibration monitor

Oil & Gas
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Pump monltormg to prevent failures

Savings:

o 92% compared to wired solutions (GE bently Nevada)
o 65% compared to wireless solutions (Yokogawa, Emerson)

Main features:

o Low infrastructure: INDU-EYE > NB-IOT Network-> DAEVIS
o Longrange coverage: Unlimited
o Parameters:

o Monitor: 3-axis vibration

o Precision: 0.01g

o Max vibration: +4g
o Heat source: 98°C
o Edge computing:

o FFT spectral analysis (1,000 frequencies per every axis).
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Use case for steam trap monitor
Food processing plant

BUNGE

Steam leaks detection on steam traps

Savings:

o 60% compared to wireless solutions (SmartWatch Bitherm)

Main features:

o Low infrastructure: INDU-EYE - LoRaWAN-> DAEVIS
Long range coverage: 1.2Km
o Parameters:
o Temperature
o Ultrasound (Q3-2021)
o Heat source: 90°C

(@)
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Ash level meters
Power generation sector

clalc]

Measurements on electrostatic filters

panes vl

"\H\HH\\\N Savings:

o 40% compared to wireless solutions
o 1,200€/year due to it was a manual measurement process
Main features:

o Low infrastructure: INDU-EYE - LoRaWAN-> Modbus TCP/IP
- Profibus = Siemens PLC

o Longrange coverage: 0.9Km

Heat source: 70°C

o Parameters:
o Temperature (up to 650°C)

(@)
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Use case for vibration & temperature monito
Power generation sector

ferrovial

Vibration and temperature measurements on
biogas plant

Savings:

o 65% compared to wireless solutions
o 1,400€/year/device due to it was a manual measurement process)

Main features:

o Low infrastructure: INDU-EYE - LoRaWAN Gateway > DAEVIS
o Longrange coverage: 400m
o Parameters:
o Two vibration devices for motors and pumps:
o Monitor: 3-axis vibration
o Precision: 0.01g
o Max vibration: +4g
o One temperature device:
o Temperature (up to 650°C)

o Heat source: 60°C - 120°C @ AEInnova
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Use case for vibration monitor
Aluminum sector

Vibration measurements on combustion fans

Savings:

o 65% compared to wireless solutions

Main features:

o Low infrastructure: INDU-EYE > NB-IOT-> DAEVIS
o Long range coverage: Up to 22Km without wireless infrastructure
o Parameters:
o Monitor: 3-axis vibration
o Precision: 0.01g
o Max vibration: +4g
o Heat source: 70°C - 140°C

AEInnova
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Use case for vibration monitor
lron & steel sector

TUBACEX

GROUP

Vibration measurements on combustion fans

Savings:

o 65% compared to wireless solutions

Main features:

(@)
(@)
(@)

Low infrastructure: INDU-EYE > LoRaWAN Gateway > DAEVIS
Long range coverage: 140m
Parameters:
o One vibration device for :
o Monitor: 3-axis vibration
o Precision: 0.01g
o Max vibration: +4g
o One temperature device: AElnnova
o Temperature (up to 650°C) Energy Inmovations,
Heat source: 90°C (Furnace wall).



Use case for vibration monitor
Rubber sector

Vibration measurements on a reactor

Savings:

o 65% compared to wireless solutions

Main features:

(@)
(@)
(@)

Low infrastructure: INDU-EYE > LoRaWAN Gateway > DAEVIS
Long range coverage: 200m
Parameters:
o 1 vibration device for :
o Monitor: 3-axis vibration
o Precision: 0.01g
o Max vibration: +4g
o 1 temperature device for:
o Temperature: up to 650°C
Heat source: 120°C (Furnace mounting). @ fI\EInnova
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Use case for vibration monitor
Rubber sector

Vibration measurements on a reactor

Savings:

o 65% compared to wireless solutions

Main features:

(@)
(@)
(@)

Low infrastructure: INDU-EYE > LoRaWAN Gateway > DAEVIS
Long range coverage: 200m
Parameters:
o 1 vibration device for :
o Monitor: 3-axis vibration
o Precision: 0.01g
o Max vibration: +4g
o 1 temperature device for:
o Temperature: up to 650°C
Heat source: 120°C (Furnace wall). @ ﬁEtlnnova
Energy Innovations



Use case for vibration monitor
Rubber sector

Valoriza

Vibration & Temp measurements on raspers

Savings:

o 65% compared to wireless solutions

Main features:

o Low infrastructure: INDU-EYE > LoRaWAN Gateway > DAEVIS
o Longrange coverage: 120-160 m
o Parameters:
o One vibration device for :
o Monitor: 3-axis vibration
o Precision: 0.008g
o Max vibration: +4g
o One temperature device: AElnnova
o Temperature (up to 650°C) Energy Inmovations,
o Heat source: 90°C -140°C (Furnace wall).




Use case for vibration monitor
Chemical sector

Vibration measurements on recirculation
turbine

Savings:

o 65% compared to wireless solutions

Main features:

o Low infrastructure: INDU-EYE > LoRaWAN Gateway > DAEVIS
o Long range coverage: 30m
o Parameters:
o One vibration device for :
o Monitor: 3-axis vibration
o Precision: 0.008g
o Max vibration: t4g

o Heat source: 120°c. @ AEInnova
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Oter uses cases powered by

renewable energies
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( New projects using micro wind turbines )

@ AEInnova
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Use case for vibration monitor
railways sector

TiiB

Vibration monitor in ventilation fans for
tunnels (railways, highways...) to avoid
accidents

Savings:

o 80% compared to wired solutions

Main features:

(@)
(@)
(@)

Low infrastructure: INDU-EYE - LoRaWAN Gateway > DAEVIS
Long range coverage: 750m in this project

Parameters:

o Monitor: 3-axis vibration

o Precision: 0.01g

o Max vibration: +4g

Wind source from 10Km/h

Ready in Q3-2021. @ AEInnova
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New projects using solar PV
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Use case for silos
Cement / Sand / Grain - cereals

Volume measurement for route planning

Main features:

o Low infrastructure: INDU-EYE > NB-10OT - DAEVIS
Long range coverage: > 20Km
o Parameters:
o Monitor: Distance / Lidar
o Fully powered by sun.
o Readyin Q4-2021.

(@)

@ AEInnova
Alternative
Energy Innovations




Industry
Oil & Gas

Use cases summary

Application

Gas compressor

Sensor

Vibration

Communication
LoRaWAN

Savings
65% to 92%

Oil & Gas

Pump

Vibration

NB-IOT

65% to 92%

Chemical

Ventilation turbine

Vibration

LoRaWAN

70%

Railways

Ventilator fans

Vibration

NB-IOT

80%

Aluminium

Combustion fans

Vibration

NB-IOT

65%

Iron & steel

Combustion fans

Vibration

LoRaWAN

65%

Food Processing

Steam trap leaks

Temperature

LoRaWAN

60%

Power Generation

Electrostatic filters

Temperature

LoRaWAN

40%

Rubber

Reactor and rasper

Vibration & Temperature

LoRaWAN

65-72%

Cement

Volume in silos

Volume

NB-10T

>70%

Power Generation

Motors & Pumps

Vibration & Temperature

LoRaWAN

65%

@ AEInnova
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DAEVIS - Dynamic Aeinnova Visualizer
Cloud based on AWS

Savings:

o Up to 80% compared to other platforms

Main features:

O Software as a Service platform for sensor management
O Powerful graph engine and fully customizable

O Dynamic Report and historical data

O Hierarchy management

O Alarms via pop-up, SMS, Telegram, Email...

O Predictive maintenance (Q2-2021)

O Integration with Scada or other platforms

O Edge-computing remote management & optimization

@ AEInnova
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Environmental impact & claims




( Environmental Impact reduction > 98% )

Batteries

A e

GWh
Electricity

=4

10,000 Wireless industrial
sensors Battery-powered

a2 %o,

—

MWh
<ty Wiring cost battery
reduction replacement

2 O

10,000 AEInnova’s Wireless industrial
sensors self-powered by Heat / Wind
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Certifications

ALITY MANAGEMENT SYSTEM BASED ON ISO 9001:2015 BY SGS CE MARK for INDU-EYE LORA BY APPLUS

Certificado ES19/85464

ALTERNATIVE ENERGY
INNOVATIONS, S.L

Ci Pare LlHLHdI'JﬂI' 168

Pam ks sauiens ALTERNATIVE ENERGY INNOVATIONS 5.L.
Disefio y desarollo de equipos para la recuperacion del calor residual de

R i % - N — ALTERNATIVE ENERGY INNOVATIONS S.L.
procesos industriales, loT industrial y la comercializacién de los mismos, h . / TELERS 5 - B, 2ND FLOOR, OFFICE 11
0B221 TERRASSA, (BARCELOMNA — ESPANAY
erplazami
Ci Pare Liaurador, 169 - 08224 Terrassa {Barcelona)

Este cerlificado
3 de febrero de 2020 hastg 11
Edicién 2. Centific:

CERTIFICACION

DIRECTIVA 2014/53/UE DEL PARLAMENTO EUROPED Y DEL COMSEID, DE 16 DE ABRIL DE 2014,
RELATIVA A LA ARMONIZACION DE LAS LEGISLACIOMES DE LOS ESTADOS MIEMBROS SOERE LA
COMERCIALIZACION DE EQUIPOS RADIDELECTRIDOS

S5 MTERKATIONAL CERTIFICATION SERVICES IBERICA, .41, DESCRIPCIGN
{Trespademe, 20, 36042 Wadrid. Espana. ¥ ‘
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( Thanks for your attention )

C David Comellas - CEO >

Click on banners for EU granted
projects ongoing

CRauI Aragones - Business DeveIoper)
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AEInnova Indukye 2.0
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http://life.aeinnova.com/
https://harvestore.eu/
http://indueye20.aeinnova.com/

