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Outline

Types of Interventions

Air Purifiers & Instrumented classroom
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Children Exposure

“Air pollution accounts for 
almost 1 in 10 deaths in (~630 
million) children <5 yrs.”

“Globally, 93% of the world’s 
1.8 billion children <15 yrs are 
exposed to ambient PM2.5

levels above WHO air quality 
guidelines.”

Sharma & Kumar (2018). Environment International 220, 262-278.
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ACTIVE                        PASSIVE 

Source control 

e.g. exhaust emissions;

combustion sources

Receptor control 

masks, de-routing…

BTW Source-receptor

Passive solutions: green barriers, LBW, photocatalytic coating

Control methods
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Interventions summary 

School 

Interventions
To limit 

children’s 
exposure to air 

pollutants
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Targeted towards 

involving general public 

using citizen science 

approach in 

environment education 

and awareness 

programme

Using technology based 

devices such as air 

purifiers, using clean 

technology fuel in school 

buses and cars

Maintenance and 

improvement of  

school buildings and 

infrastructures such as 

doors, windows and 

furniture 

Policy and 

regulations at 

national and 

international level for  

giving statutory 

position to 

environmental laws

Use of green 

infrastructure such as 

green screens, hedges 

and boundary wall 

along busy road-side 

in schools

Active travel, using 

alternate less 

polluted route, and 

to limit the 

children’s exposure 

while commuting

Rawat, Kumar, 2023. Interventions for improving indoor and outdoor air quality in and around schools. Science of the Total Environment 858, 159813.
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Interventions summary 

Rawat, Kumar, 2023. Interventions for improving indoor and outdoor air quality in and around schools. Science of the Total Environment 858, 159813.
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Passive intervention: Hedge
Dormancy                        Greenup                  Maturity            

LAI <2.9
Dormancy

LAI > 2.93
Greenup 

LAI ~7-8
Greenup 

Ottosen & Kumar, 2020. Sustainable Cities and Society 53, 101919.    Thanks to GBC.
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Interventions: Classrooms 
Air Purifiers

Abhijith, Kukadia, Kumar, 2023. Investigation of air pollution mitigation measures, ventilation, and indoor air quality at three schools in London. Atmospheric Environment 289, 119303. 

PM10  59%

PM2.5 44%

PM1     23%
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Six CO2 monitors at 0.4m, 1.0m, 1.5m, 
2.25m, 3.0m, 3.5 hight and PM 
monitors at 0.5m, 1.0m, 1.5m.

One set of measuring instruments; 
PM, CO2 at 1.2 m hight
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Picture of six point CO2 monitoring and three point PM monitoring. 

P1

P3 P2
• P1, P2, P3 are the location of air 

purifiers.
Dyson Pure Cool – 4.65 kg and 1044 
m3/hr at maximum setting based on 
HEPA and activated carbon filter

• L1, L2, L3, L4 are the location of 
monitoring
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Classroom micro-characteristics
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Quality control

Colocation study in representative conditions: indoor environment (GCARE Air 

quality lab for PM) and living room of GCARE researcher (for CO2).
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Micro-scale variation
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• Classroom CO2 increased with height and stratified above 225 cm.
• PM10 peaked at children's sitting height before decrease to adult breathing height.

Kumar, Rawat, Tiwari, 2023. Micro-characteristics of a naturally ventilated classroom air quality under varying air purifier placements. Environmental Research 217, 114849.
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Interventions: Classrooms 
Air Purifier placements

Kumar, Rawat, Tiwari, 2023. Micro-characteristics of a naturally ventilated classroom air quality under varying air purifier placements. Environmental Research 217, 114849.

• Doubling an air purifier's flow capacity did not 
double the PM10 reduction.

• Using air purifiers in unpaired mode more 
effective to reduce PM10 levels up to 62% 
within a naturally ventilated classroom 
compared with the same capacity of air 
purifiers in paired mode.

• Highest PM concentrations at breathing 
height.
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Interventions: Classrooms 

Hama, Kumar, et al., 2023. The underpinning factors affecting the classroom air quality, thermal comfort and ventilation in 30 classrooms of primary schools in London. Environmental Research. Under Review.

Occupancy High occupancy levels increased CO2 (150%) and PM10 (230%).

Thermal comfort RH <40% in all classrooms; temp >23℃ in 60% classrooms.

CO2 67% of total classrooms breached the 800 ppm level.

Ventilation Dual ventilation reduced the PM10 concentration by ~50%.

Air
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Local to Global: School Guidance

10 General + 10 targeted recommendations

Targeting children, school and community

“… a holistic approach is required from those 

directly contributing to and/or affected by 

pollution to make a real difference at grass-roots 

level. A successful exposure mitigation strategy 

requires multifaceted actions that target school 

children, schools and the local community.”
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Summary

Pollution & ventilation

Microscale

Air purifiers
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Thank you
Contact:

Professor Prashant Kumar 

P.Kumar@surrey.ac.uk

www.surrey.ac.uk/gcare
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