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Odor Measurement (Olfactometry)

The Institute of Environmental and
Process Engineering (UMTEC) is divided into four departments: Raw Materials and Process Engineering, Waste and Resource Efficiency, Water and
Wastewater Treatment, and Odor Management. Approximately 20 scientists
and engineers from the fields of mechanical, process, environmental, and
geoscience engineering conduct applied research and innovative projects.

Regardless of whether in the countryside or in cities – we are exposed to odors everywhere. Some are perceived to be pleasant, others to be a disturbance. In any case, we often
react strongly to odors, since they are closely connected with our memories and emotions.
Most people have an average sensual sensitivity for odors, but there are cases of very
high and very low sensitivity. This leads to some people being able to perceive an odor with
a lower odorant concentration than other people. This difference can be as high as factor
100. But how can odors be measured objectively?

At the Department of Odor Management, we evaluate odors by means of
olfactometry, odor surveillance and collection of test subject results. We assess
odor management measurements and
develop new processes for the reduction of undesired odors. We look back
on to longstanding experience in successfully execution of odor projects for
the industry and public authorities. This
has been achieved by combining experience with innovative ideas from various
technical fields.
Our team consists of 4 scientists and
engineers from the Technical University
Rapperswil (HSR), the Swiss Federal
Institute of Technology (ETH) and other
reputable Universities. They are supported by interns, students and civil service
employees, as well as by the Institute
for Communication (IKIK) at the HSR
for all psychological relevant topics (for
example opinion polls).

www.umtec.ch / www.hsr.ch

Olfactometry
When determining odor levels with an olfactrometer, the human nose is employed as odor
detector. Through the olfactometer, test persons are exposed to a diluted smell sample in
progressively increasing concentration. This continues up to the point when the test persons detect the smell. The dilution of the sample at this point corresponds to the perception
threshold of the odor sample which is used as odorant concentration of the sample. By
using olfactometry, subjectively perceived odors can be expressed in numbers and units.
Our Offer
An independent, competent and objective assessment of odors – the requirement to resolve
conflicts between facility operators, residents and environmental authorities.

Olfactometry
Odor emission measurement is the subject of olfactometry. For
this purpose the discharged air that is to be inspected is collected
in odor neutral synthetic bags and brought to the laboratory. There the sample undergoes controlled dilution in the olfactometer
before test persons determine the odor perception threshold
(Fig.1). The dilution factor is taken as measure for the odorant
concentration. This way the odor threshold can be determined.
In terms of quality assurance, the test persons are tested
with n-butanol before every measurement according to DIN EN
13725 standard. The authorized odor concentration threshold for
n-butanol of the team of test persons must lie between 62 mg/
m3 and 246 mg/m3. Test persons who do not fulfill this sensory
criteria are excluded from the odor measurement.
Using olfactrometry odors can be determined regardless of the
type of source from which they have been emitted such as point
sources or area sources both with defined or indefined volume
flow rate.
International Standards

Fig. 1: Odor measurement by Olfactrometry

A measurement method that relies on the input of probands, is
subject to fairly large variance. European standardization efforts,
established in the norm DIN EN 13725, have diminished this variance substantially. The norm demands that comparison tests are
held within regular intervals. In June 2005 UMTEC participated
at such a ring-trial for Olfaktrometry. Out of the 47 participants,
UMTEC was amongst the 18 to detect all samples error-free.
In order to maintain a high quality level, test persons undergo
the buthanol test and are selected accordingly. Over- or undersensitive participants are excluded.
Odor Intensity Reduction
There is not one simple solution for reducing and eliminating
odors. Every plant can require different measures that will lead
to the best possible result. The following measures can be applicable for discharge air treatment: thermal post-combustion,
chemical washing, activated carbon filter, bio-filter. Each measure
has its specific advantages and disadvantages.

Fig. 2: Results of Olfactrometer ring-test, June 2005

Thermal treatment of discharged air, for example, typically is employed when a plant already embodies a burning process (such
as coffee roasting facilities or waste incineration plants) and a
process synergy can easily be established. On the other hand,
the use of a bio-filter requires a constant emission of odorants in
the discharged air.
For this reason, it is recommended that, when evaluating various measures, a pilot project is run before definite decisions are
made regarding investments. The efficiency of possible treatment
systems can be evaluated by means of olfactometry.
Limit Values for Odor Emissions
Currently there are no legal limit values for odor emissions. Based
on the recommendation of the Federal Office for the Environment
(FOEN) drafted in 2005 («Geruchsempfehlung»), an emission
source of odorants is classified according to its topographical location. Olfactometric measurements provide information whether
or not residents are likely to be irritated by an odor.
In the particular case, the odor threshold is determined in mutual agreement between odor producer, residents and authorities.
UMTEC is glad to help in reaching this goal.

Fig. 3: Example Image of Emission Source
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