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1. Mission and Questioning

TROX GmbH has developed an air purifier that quickly and effectively reduces the contamination of
ambient air with aerosol-borne viruses and other particular impurities in enclosed spaces that have no
mechanical ventilation.

The current situation, where infections with COVID-19 (SARS-CoV-2) among the population are again
on the rise, require counter-measures that interrupt infection chains. Particularly in enclosed spaces,
recommended minimum distances cannot be observed and where there is a lack of sufficient
ventilation, the concentration of airborne aerosols, that may carry viruses from infected persons,
increases through breathing, talking, coughing, sneezing, and singing. There is an immediate danger
of infection for those people who breathe in those viruses.

To reduce the concentration of aerosols in an enclosed space, either uncontaminated air from the
outside must be introduced or the aerosols must be filtered out of the air effectively.

This report aims to document and describe the performance test of the TROX air purifier and proves

the efficiency of the separation of potentially infectious aerosol particles.
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2.

General system description

2.1. TROX AIR PURIFIER

Unit size: 701 x 644 x 2313mm

Device inlet/suction intake: at the bottom

In the direction of flow: prefilter ePM1 85% / H13/ sound absorber / fan / sound absorber / air
outlet (3-sided)

The volume flow is constantly controlled by the differential pressure of the inflow nozzle and
can be set on the controller by pressure-setpoint-specification.

C= 64,4, the volume flow is calculated according to the following equation:

The device is designed for a max. volume flow of 1.600m3/h.
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2.2. Test environment / Experimental Setup

The particle measurement was performed in the laboratory of CAT Clean Air Technology GmbH in
Stuttgart.

Room size: approx. 63m? (room height 3.2 m)

Space volume: approx. 200m3

To assess the purifying performance of the air purifier, the room was contaminated with a test
aerosol (DEHS, Di(2-ethylhexyl)sebacate) with the main ventilation switched off and only the
TROX air purifier operating. The test aerosol was sprayed evenly and in a high concentration in
the room by means of a generator; it mainly consists of droplets of a size between 0.2 um and
0.5um. The test aerosol that was used has a comparable droplet size to the aerosol “naturally”
emitted by humans during talking, singing, coughing, and sneezing and therefore shows similar
flow and propagation behaviours.

The cleaning effect is evidenced by continuous measurements of the particle concentration by
means of an optical particle counter (OPZ, detection level 0.3 um (measurement recovery time).
To be able to measure high concentrations, a dilution system was installed upstream (dilution ratio

1:100).
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3. Performed Measurements

3.1. Test 1: Stabilty of the test aerosol

In a first step the temporal stability of the test aerosol was identified. It had to be ensured that
even with switched-off ventilation the concentration of the aerosol in the room remained constant,
i.e. that droplets did not merge and then descend to the floor due to an increase in mass, or
accumulate on the walls and surfaces.

The cleaning effect of the air purifier can solely be traced back to separation in the HEPA filter
when the aerosol concentration remains constant.

3.2 Test 2: Measurement of recovery curves at different air volumes

Following the spraying of the aerosol in the room, the particle source was switched off, and the air
purifier was switched on. The particle concentration was measured at intervals of one minute. The
decay / cleaning behaviour was obtained by listing of the individual measurements and was then
presented graphically. The half-life period (time required to clean to 50 % of the original
concentration) was calculated as a quantitative and comparable value.

To evaluate any local influences in the room, seven regularly distributed measuring points were
considered for each measurement cycle (cf. layout measurement location, sampling height: 1.2 m
above the floor).

Considered air volume:

- 600m?3/h (air exchange rate: 3 1/h)

- 1000ms/h (air exchange rate: 5 1/h)

- 1400ms/h (air exchange rate: 7 1/h)

The volume flows specified by the manufacturer that where adjusted with the controller were
confirmed by the vane type anemometer.

3.3. Test 3: Measurement with test persons

In addition to the measurements of the decay curves, a more practice-related test was performed:

Four test persons created the aerosol load in the room by “talking”. To avoid additional particle

release from the clothes of the test persons influencing the test of the characteristics of aerosol

generation by “talking” (regarding number and size), the test persons wore cleanroom garments.

Test procedure:

- The test persons entered the “clean” room and sat down at a table in the centre of the room
and conversed with each other. Ventilation and air purifier were switched off. Around the table,
three particle measurements (sampling height: 1.2 m above the floor) were performed
simultaneously at a distance of approx. 0.5 m to the table.

Following a period of approx. 57 minutes, during which aerosol accumulated in the room, the
TROX air purifier was switched on (volume flow 1,000 m3/h, corresponds to an air exchange of 5

1/h).
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4. Measurement results

4.1. Test 1: Stability of the test aerosol

Test 1: Stability of the test aersol
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The concentration of the test aerosol remains nearly constant over 30 minutes of
measurement time. Thus, a falsification of the recovery curves can be ruled out by effects
such as connecting of droplets and accumulation on surfaces.

4.2 Test 2: Measurement of recovery curves at different volume flows

1. Air purifier operated at 600m?h / air exchange 3 1/h)
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2. Air purifier operated at 1000m3/h / air exchange 5 1/h
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4.3. Test 3: Measurement with test persons

Quintessence from the test:

- The four test persons (activity: talking, no ventilation) caused a rise of the aerosol
concentration in the room to 4,500,000 particles/m?3 after only one hour. At this point, the graph
was still rising steeply, so that the concentration would probably have risen even further if no
counter-measures had been taken.

- After switching on the air purifier (after one hour), the aerosol concentration in the room sank
quickly and stabilised at a level of 1,000,000 particles/m3.

- In practice, the air purifier would not be switched on after a prolonged time but right from the
start.

- The test shows that aerosols generated by people in a room without an air purifier or another
type of air exchange (e.g. a mechanical ventilation system) rise steeply after only a short time.
A saturation within the first few hours cannot be expected. By operating the air purifier, a
distinctly lower aerosol concentration can be achieved continuously, compared to a room
without air purifier.
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5. Summary of results

5.1. Cleansing effect TROX AIR PURIFIER

The measurements show a clear purifying performance of the TROX air purifier by rapidly

volume flow (or air exchange), the half-life period of aerosol (cleaning time to reach a
reduction of 50% of the original concentration) is between 5 and 13 minutes.

reducing aerosol concentrations thanks to separation in the HEPA filter. Depending on the air

Conclusion

The air purifier can reduce the aerosol concentration in enclosed rooms without mechanical

ventilation and effectively and can therefore lower the infection risk of the persons in the room.
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Annex 1 Calibration Certificates of Used Measurement Devices

Designation Brand Typ/Model SN/Inv.-No. Latest calib.  Next calib.
Particle counter KMO ACS 328 31207 /0509-177 09.04.2020 08.04.2021
Particle counter KMO ACS 328 31208/0509-178 09.09.2020 08.09.2021
Particle counter KMO ACS 328 31211/0612-291 12.01.2020 11.01.2021
Dilution system KMO VD 100 71103/ 0503-156 03.07.2020 02.07.2021
Display unit Testo 0560 0400 62218316 /2004-603
Vane anemometer (100mm) Testo 0635 9430 20739187 /2004-607 06.05.2020 05.05.2021
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Annex 2 Certificate of Quality Mnagement System ISO 9001
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