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Evaluation of tin oxide sensor array for on line assessment of
odour annoyance
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Objective assessment of the real time odour control in abatement

Determination of the odour

importance of public techniques - dispersion in the field
Fast detection of odour nuisances Identification of _Lgcal'“t:lm‘ of
the nuisance source indoor pollutants

In site constraints =
Uncontrolled ambient parameters

Odour variation _ Evaluation Stability, drift and reproducibility
Ever changing background for environmental application Reference air

Autonomous instrument

Influence of ambient parameters
Low concentration / Detection level

heating
sampling signal analysis Data analysis
Air ambient Pre-processing sensor signals : without base- Multivariate analysis
No reference air, base line not necessary line value, Pattern recognition : PCA, DFA, ANN (BP, SOM, ..)-
Dynamic (pump) or static (diffusion) Pre-processing array signals : normalisation Quantitative : MLR, PLR, PLS,
Without concentration of array response Mini-expert system
- Max 12 sensors Systematic tests on a benchtop in the lab

~ Dynamic sampling, controlled variations of
temperature, humidity and odour concentration

- Reference and standard gas

- Olfactometric validation

- Several processing and data analysis

Aim :
studying the nose abilities for our applications
in the field and in dwellings

+monitoring the odour intensity in the surroundings of a landfill site. .

- 6 TGS sensors : TGS2610, TGS824, TGS800, TGS2180, TGS2181, TGS822

- operated in the field, dynamic sampling

~ 141 observations (69 for fresh waste and 72 for biogas) : each time, the operator
notes his feeling of odour intensity level (0, 1, 2 or 3)

~ Partial least square : correlation with intensity level

+identification of several environmental odours in the
field

classification
and prediction
of odour
intensity
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~ 8 TGS sensors

— operated in the field, in static contact with ambient air (open system)

- 388 observations, “array” normalised (112 for odourless air, 149 for other
-printshop and coachbuilding-, 127 for compost)

- Linear discriminant analysis : validation one year later (test : 60 new compost
observations)

Equal Prior probability of each class

Validation : % of correct classification
59/60

e 98%

e+quantification of indoor air pollutants in dwellings

e - array of six “MICROSENS”
" o i

oxide gas sensors in the same cap (thin film)
- operated in dwellings, in static contact with ambient air (open system)

- 12 sensors responses auto-scaled

- — Principal Components Regression : correlation with benzene concentration (Gas

Amam Chromatography data), five components in model, R2=0.9525.

Benzene concentration

Benzene concentration measured

- four TGS sensors . aldourreeasedu o the
- Operated in the field, measurements of climatic parameters empuying of the pon
IF (the sensor resistance drops) AND (the humidity is stable or de-

creases) AND (the temperature is stable or decreases) THEN (there is
probably an “odour event’)

eg.:
OTHERWISE (any conclusion can’t be drawn from the sensor re-
sistance variation) .

if interference is chiefly due to climate (only one possible odour on the site), then a “mini expert system” based on the variations of the sensor
signal and of climatic parameters could help to take a decision.

+0On-line odour identification L[S e Selective to a given odour
- 8 sensor signals

- operated in the field, in static contact with ambient air (open system)
~ classification functions from a discriminant analysis
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