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Background

NationalAir Quality TestingServices(NAQTS)is a socialbusinessthat is passionateabout
improvingthe quality of life.

We seekto improveawarenessof indoor air quality (IAQ)through widespreadpublicand
commercialmonitoring. The challengesfor VehicleInterior Air Quality (VIAQ)are similar
andthesestudiesarejointly donewith EmissionsAnalytics.

We believe that understandingyour indoor air quality is a holistic enterprise, utilising
affordable integrated testingequipment.

Basedin UK (LancasterUniversity EnvironmentCentre and Cardiff), and in Ann Arbor,
Michigan,USA.



Technology

PN - CPC with 20:1 pre-
dilution (IPA, d50 15nm)

CO, NO2 - Multiple 
Electrochemical and Metal 
Oxide sensors

VOCs - Electrochemical, 
Metal Oxide and Thermal 
desorption tubes for GC-
MS Analysis.

CO2 - NDIR

T, P, RH ςBME280
Noise ςdBA
Location ςGPS
Vibration ς3D 
accelerometer and 3D Gyro
Web GUI with SQL 
Database



Metrology

tb /ŀƭƛōǊŀǘƛƻƴ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ L{h 
нтуфм

Gas calibration (Zero/span linearity)



The Problem 

101minutesper dayin vehicles(Donget al. 2004)

Immediateproximity to significantpollutant sources(other

vehicles),plusin urbanareas,highoutdoor concentrations

Keyquestions:

1. How much ambient air pollution is coming into the

vehicle?

2. What are the in-vehiclesourcesof air pollution?
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(Müller et al. 2011)



Q1: Ambient Ingress



vнΥ ±ŜƘƛŎƭŜ LƴǘŜǊƛƻǊ tƻƭƭǳǘŀƴǘǎ

Volatile OrganicCompounds(VOCs),responsiblefor
theάƴŜǿcarǎƳŜƭƭέΣcanbe emitted from an arrayof
interior parts and components: the dashboard,
interior panels,flooringmaterials,andmanyothers.

Within the confinedspaceof a vehicle,VOCsemitted
from these componentsmay reach levels that are
potentially harmful to human occupants, causing
symptomssuchasnausea,allergies,fatigue,stinging
eyes,andheadaches.

BeyondaffectingŘǊƛǾŜǊǎΩandǇŀǎǎŜƴƎŜǊǎΩwell-being
and comfort, such symptoms may have also
consequenceson safedriving



Regulatory Context

Who is settingstandards?
ÅAutomobile Associations (JAMA, ACEA, TÜV Rhineland

Groupetc.)
ÅManufacturers(GM,BMW,VW,etc.)
ÅISO(ISO12219-1ςISO12219-7)

Monitoring techniques?
ÅEnvironmentalChambers(BMW GS97014-3, ISO12219-3 -

ISO12219-5)
ÅBagmethod (TSM0508G,ISO12219-2)
ÅTDGC-MS(PBVWL709; VDA278)

What are they monitoring?
ÅInterior materials(GMW15634)
ÅFullvehicle(GMW15654, ISO12219-1)

aƻǾŜ ǘƻǿŀǊŘǎ ƘŀǊƳƻƴƛǎŀǘƛƻƴΧ

άShall include provisions and
harmonized test procedures for the
measurement of interior VOCs taking
into accountexistingǎǘŀƴŘŀǊŘǎέ
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Hydrophobic TnxTA/Cg1

Integrated into NAQTS V1000
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¢ŜǎǘŜŘ ƛƴǎƛŘŜ 9Ƴƛǎǎƛƻƴǎ !ƴŀƭȅǘƛŎǎΩ StokenchurchEmissions Lab

Agilent GC-MS, samples run on full scan mode Thermal Desorption



Experimental Set-Up (Real World Driving)

¢ƘŜǊƳŀƭ 5ŜǎƻǊǇǘƛƻƴAgilent GC-MS, samples run on full scan mode

Testeddynamicallyon RDE-type route (Geofencingς
Urban,Rural,Highwayetc.) at sametime as indoor-
outdoor researchto seeVOCsingress

IȅŘǊƻǇƘƻōƛŎ ¢ƴȄ¢!κ/Ǝм

Top 20 peaks, Semi-quantitative (spiked with d8-
Toluene, d6-benzene and d4-dichlorobenzene)

Integrated into NAQTS V1000



VW Golf (2011)


