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Directional Passive Samplers: 
Concept 

No power or planning permission
Directional sector attribution
Easy to deploy: compact, light
No calibration teams
Inexpensive - multiple monitors

Long-term (weeks-months) integration
Reconnaissance tool (fills gap)

Triangulate 
sources



Directional Passive Sampler: 
Desired Qualities

Responsive to wind direction 
Large capacity (avoid saturation)
Use for both gases and particles
Flux-based sampling
Good through-flow / sampling rate
Good signal to noise



Directional Passive Air Sampler

Through-flow Principle



Design



Directional Passive Air Sampler: 
Design



Wind tunnel tests

(I) Response to wind direction
(II) Internal wind velocity attenuation
(III) NO2 uptake using TEA



Wind tunnel test (I): response to wind 
direction change
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Highly responsive to wind direction 
change e.g. start up < 1 m/s



Wind tunnel test (II): 
internal velocity attenuation

Hot-wire 
anemometer



Consistent attenuation of external 
wind speed

Internal ~70% 
of external



Wind tunnel test (III): NO2 uptake

NO2 accumulation after 
25 days of ventilation to 
one sector



NO2 uptake test: 12 vials x 25 days

Ventilated

Unventilated



Field trial: 
Bury Roadside

Compare DPAS & AURN

16 m from busy motorway
~169,000 vehicles/day
21 m from roundabout
~39,800 vehicles/day

Automatic monitor:
CO, NOx, particulates



Results – Bury



Non-rotating passive air sampler

Possible sampler
configurations

Plan
view

Front elevation

Cross-section



Applications / Potential

Roadside monitoring USA (NO2) to assess 
location of expensive real-time monitoring 
equipment
Potential for:

VOCs (Agrochemical site)
Particles (Steelworks)
Radioactive substances (Decommissioning)
Bioaerosols (Composting)


