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• Non-profit research centre in San 

Sebastian, Spain 

•  270 researchers (120 doctoral students) 

• 6 main research areas in two buildings: 

 Materials, Mechanics, Electronics & 

Communications, Environmental Eng., 

Microelectronics & Micro Systems, 

Biomedical  Engineering 

www.ceit.es 

 

IBAETA 

MIRAMÓN 

http://www.ceit.es/
http://www.google.es/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=3zj9Iao3DPqF1M&tbnid=wCiM5Avf1nOQYM:&ved=0CAUQjRw&url=http://www.urgull-historico.es/SanSebastian.htm&ei=UjlBUuOKGoqNtQayi4GwDQ&bvm=bv.52434380,d.ZGU&psig=AFQjCNH_Fk5xQzUydYns64r2H_szTyZxpQ&ust=1380092536349647
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The INTASENSE project 

• European Commission's Energy Efficient Buildings PPP (Public 

Private Partnership).  

• EeB.ENV.2011.3.1.5-1: Technologies for ensuring monitoring 

and/or controlling a high quality indoor environment, particularly 

in relation to energy efficient buildings 

    www.intasense.eu 

 

http://www.intasense.eu/
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The INTASENSE consortium 

8 groups of 5 different countries 

 

RESEARCH 
COMPANIES 

UNIVERSITIES 

 3SMEs 

Project 

leader 

http://www.ctechinnovation.com/
http://www.ceit.es/
http://www.tu-ilmenau.de/
http://www.goochandhousego.com/
http://www.uctechnologies.nl/
http://www.lancs.ac.uk/
http://www.advanticsys.com/


• Introduction: the INTASENSE concept 

• System specifications 

• Main technological approach: 

•  Fluidic platform for air preconditioning 

•   Particle detector  

•  Toxic gas/ vapour detection 

• Conductometric sensors 

• Impedimetric sensors+UV 

• Conclusions and future work 
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 Indoor air quality monitoring tool to support the efficient use of 

HVAC systems in buildings while maintaining a healthy 

working environment.  
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System specifications 

OSHA* limits STEL 
Action 

level 

Formaldehyde 2ppm 500ppb 

Benzene 5ppm 500ppb 

Nitrogen dioxide 1ppm 300ppb 

Carbon 

monoxide 
125ppm 20ppm 

Detection ranges: 
 

formaldehyde: 50ppb-1ppm 

benzene: 10ppb-1ppm 

NO2: 100ppb-1ppm 

CO: 10ppm-100ppm 

• Which gases/vapours? INDEX EU project 

• What type/size of particles? 

• References for detection limits: OSHA, WHO, EPA, etc 

• Lack of EU common standards 

 

EPA* limits Concentration (time) 

PM10 0.05 mg/m3 (anual) 

PM2.5 
0.15 mg/m3 (24 h) 

0.015 mg/m3 (anual) 
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Fluidic platform for air preconditioning 

• Create packaging for air quality sensors 

• Support platform with microfluidic sample handling and 

preconditioning 

• Single common interface (microfluidics/electronics/optics) 

for all sensor modules 
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• Previous schematic translated to the flow scheme in the 

figure. 

• Test platform for sensors 

Fluidic platform for air preconditioning 
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Fluidic platform for air preconditioning 
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• Goal: 3 sensors receive air flow simultaneously  

Fluidic platform for air preconditioning 
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Particle detector 

http://www.tu-ilmenau.de/
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Particle detector 
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Particle detector 

http://www.tu-ilmenau.de/


• Introduction: the INTASENSE concept 

• System specifications 

• Main technological approach: 

•  Fluidic platform for air preconditioning 

•   Particle detector  

•  Toxic gas/ vapour detection 

• Conductometric sensors 

• Impedimetric sensors+UV 

• Conclusions and future work 

 

23 

Outline of the presentation 

http://www.ctechinnovation.com/
http://www.tu-ilmenau.de/
http://www.ceit.es/


24 

Toxic gas/vapour detection: 
 conductometric sensors.  
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SENSING MECHANISM 

http://www.ceit.es/
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Toxic gas/vapour detection: 
 conductometric sensors 
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Toxic gas/vapour detection: 
 conductometric sensors 
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Toxic gas/vapour detection: 
 conductometric sensors 
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Toxic gas/vapour detection: 
 conductometric sensors 
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Toxic gas/vapour detection: 
 conductometric sensors 
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Toxic gas/vapour detection: 
 conductometric sensors 

Detection ranges: 

 

C6H6: 10ppb-1ppm 

OSHA: 

 

STEL: 5 ppm  

Action Level: 500 ppb 

S[%]=3.28 

RESPONSE TO BENZENE OF PROTOTYPE WITH ZnO 

NANOSTRUCTURES 

http://www.ceit.es/


Toxic gas/vapour detection: 
 conductometric sensors 

RESPONSE TO NO2 OF PROTOTYPE WITH ZnO NANOSTRUCTURES 

Detection ranges: 

 

HCHO: 50ppb-1ppm 

OSHA: 

 

STEL: 2 ppm  

Action Level: 500 ppb 

S[%]=19.48 

http://www.ceit.es/
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Toxic gas/vapour detection: 
 conductometric sensors 

Detection ranges: 

 

HCHO: 50ppb-1ppm 

OSHA: 

 

STEL: 1 ppm  

Action Level: 300 ppb 

S[%]= 3.76 

RESPONSE TO FORMALDEHYDE OF PROTOTYPE WITH ZnO 

NANOSTRUCTURES 

http://www.ceit.es/
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Toxic gas/vapour detection: conductometric sensors 

http://www.ceit.es/
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Toxic gas/vapour detection: impedimetric sensors-UV 

Sol-gel obtained TiO2 coatings as the sensing element.    

photo-activation of nanostructured TiO2-based catalysts for 

sensor applications. 

http://www.ctechinnovation.com/
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Toxic gas/vapour detection: impedimetric sensors-UV 

Photo-activation of nanostructured TiO2-based catalysts at high 

frequency. 

http://www.ctechinnovation.com/
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Conclusions and future work: 

Fluidic platform for air preconditioning 

• Uniform flow for three channels achieved 

• Humidity control achieved 

 

• Enhance compatibility with partners developed sensors 

• Miniaturize the device: 

• Smaller pump 

• Thinner filters 

• Removal of sensor housing (place directly into 

channel) 

• Smaller more reliable differential pressure channel 



39 

Conclusions and future work: 

Particle detector 

• Precise and fast measurement principle with room to improve  

• Current sensor design is applicable 

  

• For PM1 and below it is necessary to increase resolution  

• Intake air flow to be optimized in regard of sensor performance 

in order to achieve optimal statistical significance of the 

measured value 
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Conclusions and future work 

Gas/vapour sensing devices 

• Enhance compatibility with partners developed sensors 

• Miniaturize the device: 

• Smaller pump 

• Thinner filters 

• Removal of sensor housing (place directly into 

channel) 

• Smaller more reliable differential pressure channel 

• Sensor prototype has been developed and tested  

• Power consumption within expectations 

• Sensitivity to target gases in specified ranges 

 

• Characterization of other materials to develop final product 

with higher selectivity to target gases/vapours 

• Combination of different sensor signals through electronics 
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