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Project Title: Project Title: Highly sensitive, reliable, portable, Air Quality Reference 
Units For Low Resource Regions [AIREFUNITS]. 

Project Team 

Name Role (PI / Co-I) 

Nwabueze Emekwuru [NE] PI 

Olalekan Popoola [OP] Co-I 

Thomas Wall [TW] Co-I 

Proposed activities (copy from your project proposal) 

STFC is currently developing portable high sensitivity sensors for atmospheric gases. The 
aims of the project are to demonstrate their ability to act as a portable reference unit, 
quantifying sensitivity for CH4, and CO2, investigate the range of the open path sensor, as a 
closed system for the calibration of point measurement systems, undertake spectroscopic 
modelling to investigate different species, investigate the possibility of multispecies 
measurement with one laser solution in the system, and the costing for laser types related to 
the species being investigated. 

Please report on the activities completed in the project 

Activities completed: 

Spectroscopic modelling of different species for CH4 and CO2 achieved. An open-path 

detection range of 90 m has been demonstrated, and optical path modelling shows that this 

can be extended for several hundred meters further. The possibility of creating a point 

sensor was investigated. The above spectroscopic modelling revealed that the current 

telecoms technology used for atmospheric detection will not be able to detect other 

important species (such as NH3, O3, and NOx). The technology for multi-species 



measurement was investigated and using mature telecoms technology allows great potential 

for this. This has been prioritized and will be investigated in the SAQN proof-of-concept 

project (PRIAM) awarded as a follow-up from this project. The costing for lasers appropriate 

for CO2 detection was investigated. The need for such portable open path/reference 

instruments to key stakeholders including those in low-resource regions [specifically in West 

Africa] has been communicated, and the engagement is ongoing.  

What are the next steps for this research? Will you be applying for further funding? What will 
you need to continue researching this topic? 

Miniaturize the reference unit further. Explore more species in the instrument at different 

wavelength bands. Carry out field trials in low-resource regions such as sub-Saharan Africa. 

Engage with existing projects in sub-Saharan Africa. Funding was won for the proof-of-

concept PRIAM project, and other funding sources will be explored. 

Please outline the role of STFC in this project 

The STFC carried out the spectroscopic modelling, the open path and measurement length 
demonstrations, as well as exploring the technology for point sensors and multi-species 
detection. 

Please list a brief list of all outputs and impacts below. These may include papers, articles or 
blogs, presentations at events or conferences, meetings about future plans for the research. 
Please include links wherever possible 

SAQN STFC Proof-of-concept grant awarded (project PRIAM). Internal STFC funding to 

develop aspects of the research (‘OPTIMUM’). Presentation at the SAQN Conference, May 

2022. Meetings with stakeholders. Engagement with companies in the UK, including 

expanding the consortium to include Mirico and Enjoy the Air. 

Were there any unexpected outcomes as part of the project? 

Interests from the Environment Agency on other potential uses of the research. Early Career 

Researchers development. Internal STFC funding to develop aspects of the research, 

including a work package for stakeholder engagement with agencies in Nigeria. 

What are your plans to share the outcomes of this research with others? (Give details of any 
future meetings, conferences, papers or other dissemination planned) 

An AIREFUNITS project partners meeting in the next one month for this. Continued 

meetings of the new PRIAM consortium, including all members of this collaboration, as well 

as Mirico and Enjoy the Air. 

Project Impact: What is the most significant output/impact from this project? 

Underlying work to investigate the development of an instrument that can be used to 

calibrate low-cost sensors in low-resource regions. The creation of a new consortium, 

bringing together universities, STFC, and companies to develop a new field-deployable 

sensor. 

 


