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DownToTen is a Horizon 2020 funded project addressing engine 
exhaust particle measurement down to at least ten nanometers

→ Description of the nature of sub 23 nm particles

→ Development of a robust sampling and measurement methodology

→ Assessment of the fraction of particles left out of control 
(secondary  aerosol) 

→ Set up a PN-PEMS demonstrator

DownToTen
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• Low sub-23 nm particle losses

• High versatility 

• Insensitive to pressure fluctuations

• Portable

Requirements Sampling System
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Sampling System
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Particle Losses
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• Solid particle number (SPN)

• SPN reduced losses

• Fresh aerosol 
(delayed primary particles) 

• Aged aerosol
(Secondary aerosol)

Versatility
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Pressure Sensitivity

9

• Create a model describing the 
response of the system to pressure 
pulses at the inlet(p0)

• Experimental validation

• Proposal of two strategies to 
correct for the effect



Exponential response of ejector, MFC and CPC to pressure pulse 

Model
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DR Response
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Concentration Response

12



1. MFC control off
– Magnitude of correction is high

– Simple shape

2. MFC control on
– Magnitude of correction is low

– Complex shape

Correction Strategies
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Portability
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