
Artificial Intelligence to control and improve
Ventilation Systems

August 2020

https://www.youtube.com/watch?v=bpl1Nay-3yw


2

Intelligent Ventilation
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Intelligent Ventilation
Evolution towards disruption

TRADITIONAL VENTILATION

● Timely analysis of the situation

● Errors due the creation of a physical model of the reality

● Not adaptive. Changes require new studies

RESPIRA INTELLIGENT VENTILATION

● Permanent Analysis of the situation

● No errors. Studies based on real data processing

● The algorithm understands and adapts to changes

PHYSICAL 
MODEL

PROPOSAL

ENGINEERING 
CALCULATION

SENSORS

AUTOMATIC 
LEARNING

INTELLIGENT 
ENGINEERING
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Intelligent Ventilation
The advantages Efficient energy consumption management  and improved 

environmental condition thanks to automatic ventilation 
control.

Efficient investment management thanks to detection of hot 
spots and / or problems within the facility.

Real time queries on the environmental conditions
( temperature, humidity and air quality ) and the predictions for 
the next 72 hours.

Real time queries on the comfort index, thermal sensation and 
air quality.

Real time queries on equipment operation, fast tracking 
maintenance works.

Different control modes. Efficient, comfort and saving modes.

Automatic Retraining.

Flexible, scalable and fast deployment system.



Artificial Intelligence to control and improve ventilation systems / 2020 5

Intelligent Ventilation
Product 4.0

I N T E R N E T  O F  
T H I N G S

Interconnected devices :

• Networks

• Device management

• Cloud Data Reception

• Extraction ( E ), 
Transformation ( T ) and 
Load ( L )

• Automatic Processing

1
2

3
4
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DATA SENSORING  
AND GATHERING

E T L  P R O C E S S E S

STORAGE
AND PROCESSING

• Dashboards 

• Descriptive analytics

• KPIs identification 

D A T A  &  
A N A L Y T I C S

DESCRIPTIVE ANALYTICS AND 
REPORTING

Data Mining :

• Regression, Classification, 
Clustering, LPN Algorithms  

A R T I F I C I A L  
I N T E L L I G E N C E

PREDICTIVE ANALYTICS 
MACHINE LEARNING

Integration with existing 
systems :

• SCADA Integration 

I N T E L L I G E N T
P R O D U C T

SYSTEMS 
INTEGRATION
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Intelligent Ventilation
Architecture

I o T  D E V I C E S

M E T E O R O L O G I C A L
D A T A

C L O U D  P L A T F O R M

Device Reading and Management
Data Storage and Processing

Algorithm Hosting and Training

C L I E N T  S E R V E R S

U S E R  /  C L I E N T

Information transfer
( historic data )

Real time queries on optimum 
ventilation strategy

Web platform access 
and restrictions updates
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D A T A  E X P O R T

Information access. Exported in Excel format

Intelligent Ventilation
Web Platform

I N F O R M A T I O N  V I E W I N G  

User friendly screens ( latest data, historic data … )

U S E R  H A N D B O O K  /  H E L P

User guides and first steps. Contact email / technical support

S Y S T E M  R E S T R I C T I O N S  

System restrictions configuration and query

C O N F I G U R A T I O N  P A R A M E T E R S

Algorithm set up tabs ( operating modes … )
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…

Intelligent Ventilation
RESPIRA® deployments

SUBURBAN TRANSPORT LARGE - SCALE INFRASTRUCTURES AND CONNECTED SPACES

Ventilation system 

Sports 
complexes

Shopping 
malls

Bus
stations

Airports

HVAC

… HospitalsSubway transport network
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1 2 8

1 3 8

3 2 4

9 1

9 4 %

> 1 M

Resultados algoritmo de predicción de las condiciones interiores. Ejemplo de la estación de Catalunya. Junio 2020

C O N N E C T E D
T R A C K S

S U B W AY
S T A T I O N S

I N D E P E N D E N T
P L A T F O R M S

D I S T R I B U T E D
V E N T I L A T O R S

K M
I N  L E N G T H

PA S S A G E S
O F  B A R C E L O N A

T R I P S
I N  A  D A Y

Intelligent Ventilation
Metro de Barcelona deployment



10

Integral Management 
Now breathe
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MECHANICAL 
PARAMETERS

OPERATING 
PARAMETERS

ENVIRONMENTAL 
CONDITIONS

PATHOGENIC 
MICROORGANISMS

AIR QUALITY

Integral management
RESPIRA capabilities

Temperature

Humidity

Pressure

CO2 NOX

Particulate 
matter ( PM )

Vibrations

Noise

Bacteria

Virus

Air speed
Determine the degree of 

comfort of users inside the 
facilities

Enable predictive 
maintenance of the 

facility’s assets

Establish minimum 
levels of air quality

Detect the presence 
of bioaerosols in the 

atmosphere Allergens

Train 
frequency

Platform and / or carriage occupancy

Energy consumption

Thermal loads of the 
facility Link the facility’s 

operating variables
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Threshold value

Integral management
Predictive capacity 

Variable 1

Variable 3

Variable 5

Variable 7

Variable 2

Variable 4Variable 6

Variable 8

M A X I M U M  
O P E R A T I N G  R A N G E

E Q U I P M E N T  
O P E R A T I O N

PREDICTIVE
ANALYTICS

Use of new and historic data to predict 
the future trend, activity and behavior. 

OPERATING 
RANGE

Establish maximum operating values of 
the equipment to evaluate performance

P R E D I C T I V E  
A N A L Y T I C S

• Exceeded threshold
• Change of behavior 

pattern

P R E D I C T I V E  
M A I N T E N A N C E

• Equipment failure
• Equipment deterioration 
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Integral management
Sanitary and Phytosanitary Capacities

How can RESPIRA help to improve the air quality ?

NEW RECOMMENDATION 
GUIDES

CO2

PM

Bacteria

Allergens

Virus ?

Minimize the spread of 
pathogens such as virus,  
or bacteria, and reduce 

the concentration of 
pollutants which are 

harmful to health

Alerts on 
problem areas

Propose quick and 
efficient mitigation 
measures

Guarantee
sufficient air 
recycling

1

2 3

4
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The Product
Why RESPIRA ?
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The Product
The formula

ARTIFICIAL 
INTELLIGENCE

THERMAL 
COMFORT

AIR
QUALITY

ENERGY 
EFFICIENCY

= + +( )
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The Product
Return on investment

P R E D I C T I V E
M A I N T E N A N C E  

Thanks to early fault detection, 
increased availability … 

E F F I C I E N T  I N V E S T M E N T S
Thanks to hot spots detection

H I G H E R  P R O D U C T I V I T Y
Following increased employee 

satisfaction

E N E R G Y  S A V I N G
With reduced energy consumption of 
between of 20 – 25 %

M O R E  V A L I D A T I O N S
With improved environmental  conditions 
inside the facility

M O R E  D U R A B L E  E Q U I P M E N T
With increased equipment life cycle



Artificial Intelligence to control and improve ventilation systems / 2020 17

The Product
RESPIRA and the Sustainable Development Goals

R E S P O N S I B L E  P R O D U C T I O N  A N D  
C O N S U M P T I O N

Offer a product which respects the environment and 
favors sustainable development.

Minimize equipment operation hours, reduce 
equipment deterioration and the period of 
maintenance and / or replacement of the same. 

12

I N D U S T R Y ,  I N N O V A T I O N  A N D  
I N F R A S T R U C T U R E  

Development of a technologically advanced product 
with branded innovative capacity

9

H E A L T H  &  W E L L N E S S

Guaranteed improved user comfort and health

3

C L E A N  A N D  A F F O R D A B L E  
E N E R G Y

Contributes to reduced energy consumption and 
carbon footprint

7

RESPIRA joins the UN Sustainable Development Goals ( SDGs ), with the objective to strengthen economic growth, promote social inclusion, fight climate change and
protect the environment.
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The Product
Future cities

Predict future 
environment conditions 

N
ow

 b
re

at
he

Increased 
sustainability

Determine
hot spots

Improve users 
health

Increased societal
confidence

Improved mobility
in the cities

Scalability Speed

Flexibility
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The Product
Discover RESPIRA

https://www.youtube.com/watch?v=bpl1Nay-3yw
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The team
Behind any good work there is a team

SILVIA FIGUEROLA
BI Analyst

JORGE RODRÍGUEZ
Data Engineer

FRAN GUERRERO
Data Scientist

JAVIER MURILLO
DevOps

GUILLEM PERIS
Project Manager

https://www.linkedin.com/in/guillemperis/
https://www.linkedin.com/in/silvia-figuerola-asencio-1a1710132/
https://www.linkedin.com/in/jorge-rodriguez-lluva/
https://www.linkedin.com/in/francisco-guerrero-gonzalez/
https://www.linkedin.com/in/javier-murillo-ruiz-5556919b/
https://www.linkedin.com/in/guillemperis/
https://www.linkedin.com/in/silvia-figuerola-asencio-1a1710132/
https://www.linkedin.com/in/jorge-rodriguez-lluva/
https://www.linkedin.com/in/francisco-guerrero-gonzalez/
https://www.linkedin.com/in/javier-murillo-ruiz-5556919b/


THANK YOU

www.infrastructure.sener

www.linkedin.com/company/sener

www.youtube.com/user/senerengineering 
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