
 

I.F.I. Institut für 
Industrieaerodynamik 
GmbH 

Institute at Aachen University 
of Applied Science 

Welkenrather Straße 120 
52074 Aachen – 
Germany 

Phone:    +49.241.879708.0 
Fax: +49.241.879708.30 

E-Mail: info@ifi-
ac.com Website: 
www.ifi-ac.com 

 
 

 

Client: Krantz 

GmbH Project No.: FKA01 

Report No.: FKA01-2 
 
 
 

Determination of the performance and function parameters 
of the aerosol filter Krantz VIRUSPROTECT 

 
Summary 

 
 
 
This report includes 12 pages 

Aachen, 23 March 2021 

Dipl.-Ing. Bernd Konrath Dipl.-Ing. Tim Hillmann 
 
 
 
 
 
 

 
Managing Board: 
Dipl.-Ing. B. Konrath, Dr.-Ing. R.-D. Lieb 

Scientific Advisory Board: 
Prof. Dr.-Ing. R. Grundmann, Prof. Dr.-Ing. H. 
Funke, Prof. Dr.-Ing. Th. Heynen 

Founded By: 
Prof. Dr.-Ing. H.J. Gerhardt, Prof. Dr.-Ing. C. 
Kramer 

Sparkasse Aachen 
IBAN: DE26 3905 0000 0047 4400 
03 BIC: AACSDE33 

District Court 
Aachen HRB 4518 

VAT No.: DE121682741 
Tax No.: 201/5968/3374 

Accredited testing and certification body 

European accredited product certification body 1368 

in accordance with the BauPVO 

LADBS approved laboratory for wind tunnel testing of 
buildings and structures, Testing Agency License 
Number TA 24830

mailto:info@ifi-ac.com
mailto:info@ifi-ac.com
http://www.ifi-ac.com/


Page 2 of 13 

Report No.: FKA01-2, 23 March 2021 

Determination of the performance and function parameters of the aerosol filter 

Krantz VIRUSPROTECT – Summary 

 

 

Table of Contents 

1 Scope of Work  ................................................................................................................... 3 

2 Summary ............................................................................................................................ 3 

3 Aerosol filter device description ....................................................................................... 4 

4 Results ................................................................................................................................ 5 

4.1 Electric power consumption of the aerosol filter ............................................................. 5 

4.2 Volume flow rate determination ..................................................................................... 5 

4.3 – Statement on thermal comfort with regards to drafts ................................................... 6 

4.4 Acoustic evaluation ........................................................................................................ 7 

4.5 Determination of the particle decay curve ...................................................................... 9 

4.5.1 Measurements in an airtight room  ....................................................................... 9 

4.5.2 Measurements in a normal room  ....................................................................... 10 

4.6 Diffusion of filtered air in a room  ................................................................................. 12 
 



Page 3 of 13 

Report No.: FKA01-2, 23 March 2021 

Determination of the performance and function parameters of the aerosol filter 

Krantz VIRUSPROTECT – Summary 

 

1 Scope of Work 

Krantz GmbH, as one of the market-leading manufacturers of high-performance filter 

technology, produces a mobile aerosol filter for cleaning room air in accordance to the most 

stringent standards, whether in classrooms, dining areas, or other commonly occupied areas. 

The aerosol filter, called VIRUSPROTECT, is equipped with a pre-filter and a High-Efficiency 

Particulate Air (HEPA) filter element (class H14), both of which are treated with a special 

patented coating. Thanks to its size and its 4-stage volume flow settings, the aerosol filter is well 

suited for larger rooms. This mobile particulate filter is designed for a high level of comfort, both 

in terms of draftiness and noise pollution. 

The Institut für Industrieaerodynamik GmbH, an institute at the Aachen University of Applied 

Sciences (hereinafter called I.F.I.), was commissioned by Krantz GmbH on 25 January 2021 to 

determine the technical performance and function parameters of the aerosol filter Krantz 

VIRUSPROTECT. The evaluation of the patented coating of the filter elements is expressly 

excluded. The basis for the order was proposal number I/6781.0/01.21, from 06 January 2021. 

The evaluation of the parameters includes the following criteria: 

– Electric power consumption of the device; 

– Volume flow rate determination of the 4-stage power settings, in accordance with DIN EN 
12599; 

– Statement on thermal comfort regarding drafts, in accordance with DIN EN ISO 7730 (draft 
rate [DR]); 

– Acoustic characteristics of the device using the four different volume flow rates, in 

accordance with DIN EN ISO 3741; 

– Particle decay curve in a given room over the course of one hour; 

– Diffusion of filtered air in a given room over time. 

 
2 Summary 

The measurement of the electric power consumption of the aerosol filter Krantz 

VIRUSPROTECT resulted in the following data: 

Table 2-1: Electric power consumption of the Krantz VIRUSPROTECT 
 

Results of the electric power measurements of the Krantz 
VIRUSPROTECT 

Set volume flow rate [m³/h] 250 500 750 1000 

Electric power consumption [W] 30 65 132 260 

 
While evaluating volume flow rates, it was found that the actual volume of air being passed 

through the filter device was always above the value set on the machine. This means that the 

performance of the filtration process is always ensured accordingly. 

Table 2-2: Volume flow rate of the Krantz VIRUSPROTECT 
 

Results of the volume flow rate measurements of the Krantz 
VIRUSPROTECT 

Set volume flow rate [m³/h] 250 500 750 1000 

Actual volume flow rate [m³/h] 281 512 753 1015 
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The acoustic measurements showed that the noise emissions of the filter device are only as 

loud as a normal conversation, and therefore no great noise pollution should be expected. 

Table 2-3: Sound pressure levels of the Krantz VIRUSPROTECT with a room attenuation of 8 dB 
 

Results of sound pressure measurements of the Krantz 
VIRUSPROTECT 

Set volume flow rate [m³/h] 250 500 750 1000 

Sound pressure lvl LPA [dB(A)] 34 41 44 48 
 

With few exceptions, the installation of the filter device in a room does not impact the level of 

comfort with regard to drafts. Increased drafts are particularly prevalent in the area of a standing 

person at head height at a distance of up to 1.5 m from the device. 

The analysis of the particle decay over time in a given room showed that, depending on room 

size and volume flow rate, 50% of particles are filtered out of the room after approximately 10 

minutes, and 90% of the particles initially present are removed after less than 30 minutes. 

Due to the technical design of the aerosol filter, the filtered air is evenly distributed through the 

room after a short time. Using the tracer gas method, it was found that after less than 20 

minutes with an air exchange rate of 4, every point in the test room was evenly filled with filtered 

air. This time period is shortened even more when the filtration setting is increased. With an air 

exchange rate of 6, the room air is completely mixed after only 12 minutes, and with an air 

exchange rate of 8, this is reached after 10 minutes. 

Despite the high penetration of filtered air into the test room under these test conditions, the 

thermal comfort within the space was only very slightly impacted. 

 
3 Aerosol filter device description 

The Krantz VIRUSPROTECT is an aerosol filter that has various filtration units connected in 

series. An inactivating, coated HEPA element of class H14 and in accordance with EN 1822 is 

used as the main filter stage. Upstream of it is an ePM10 filter element, in accordance with ISO 

16890, which likewise has an inactivating coating. This stage functions as a "coarse filter." In 

addition to the filter elements, the inactivating coating is also applied to the inner lining and, 

according to the manufacturer, reliably kills at least 99.95% of all viruses, bacteria, germs, and 

spores that come into contact with it (see test reports 2000807/10662-1A to -b of the company 

OFI Technologie & Innovation GmbH and 2045B-0138-A and -0140-A of the Ostthüringische 

Materialprüfgesellschaft für Textil und Kunststoffe mbH). In front of and behind the built-in fan 

are soundproofing elements to reduce the operating noise. In front of the VIRUSPROTECT’s air 

outlets is an activated charcoal filter mat AKS6221, which filters out possible pollutants and 

odors from the air taken into the machine. The aerosol filter has two air outlets: the first is a twist 

outlet on the top cover that distributes air in a radial and horizontal direction. The second is a 

broad multiplex outlet on the front of the device, which is responsible for distributing the air 

across the depth of the room in an upward incline. 

With a width of 680 mm and a depth of 695mm, the filter device is relatively compact. And at a 

total height of 1830 mm, it can be easily positioned in any room thanks to its built-in castors. 

The VIRUSPROTECT filter has a control element with a display, which can be used to set the 4 

power settings of the fan: 250 m³/h, 500 m³/h, 750 m³/h and 1000 m³/h. The fan is controlled by 

an internal pressure sensor so that the volume flow rate is kept constant as the filter becomes 

dirtier. A CO2 sensor is also installed, which warns of excessively high carbon dioxide values 

(>1,000 ppm) in the ambient air. In addition to this warning function, the display also indicates 

when to change the pre-filter element and the HEPA filter. The pressure difference in front of 

and behind the individual elements is monitored via internal pressure gauges, and a warning is 

shown on the display when the set limit value is reached. After 5000 operating hours, a service 

message is displayed to the user to indicate that all elements should be checked for their 
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continued functionality and that the activated carbon filter mat should be replaced if necessary. 

 
4 Results 

For the individual tests, a total of two identical VIRUSPROTECT devices, with serial numbers 

ES210268-3 and ES210268-56, were used. These machines are described in more detail in 

Chapter 3. 
 

4.1 Electric power consumption of the aerosol filters 

The power consumption of the Krantz VIRUSPROTECT was determined for each of its 4 

volume flow rates. To this end, a power meter was connected between the mains connection 

and the aerosol filter. The electric power consumed by the filter device could then be read 

directly from the display of the measuring device. Table 4-1 shows the results of these 

measurements. 

Table 4-1: Electric power measurement 
 

Results of the electric power measurement of the Krantz 
VIRUSPROTECT 

Set volume flow rate [m³/h] 250 500 750 1000 

Electric power consumption [W] 30 65 132 260 
 
 

4.2 Volume flow rate determination 

The method for determining the actual volume flow rate of the device was done in accordance 

with DIN EN 12599. For this purpose, the filter was connected on the suction side to an air 

intake chamber using an airtight connection, which in turn was connected to a fan via a duct 

network. The air flow rate through the connected fan was determined via an inlet nozzle and 

corresponding pressure measurement. Using this measuring method, the fan is regulated in 

such a way that, at each of the different power settings of the VIRUSPROTECT, a pressure 

difference of 0 pascals between the supply air chamber and the installation room is obtained. 

The additional fan thus delivers exactly as much air as the fan in the aerosol filter, the supply air 

fan being necessary to overcome the pressure losses of the volume flow rate measuring device. 

Table 4-2 contains the results of the volume flow rate measurements at each power setting of 

the filter. 

Table 4-2: Volume flow rate measurement results 
 

Results of volume flow rate measurements of the Krantz 
VIRUSPROTECT 

Set volume flow rate [m³/h] 250 500 750 1000 

Actual volume flow rate [m³/h] 281 512 753 1015 

The results show that the volume flow rates that are actually delivered by the device are always 

higher than those set on the machine. Since the built-in fan in the aerosol filter employs an 

active control setup, the achieved volume flow rate does not change under different conditions 

in the device, such as, for example, contaminant buildup on the built-in filter. The volume flow 

rate that is actually delivered is always above the set rate, so the device is designed to always 

remain on the safe side of operation. 
 

4.3 – Statement on thermal comfort with regards to drafts 

Due to the suction and blow-out behavior of the filter, there may be drafts in the installation 

room. In order to investigate this phenomenon more closely, the speed and temperature 

distribution of the air in an installation room was measured. The impact on comfort caused by 

drafts (the draft rate) can be evaluated in accordance with DIN EN ISO 7730 by measuring 
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speed, temperature, and turbulence. Since comfort related to air ventilation is different for 

different people, even in the face of identical physical conditions (too warm, too cold, there's a 

draft, the air is stagnant, etc.), the draft rate is the percentage of people who feel uncomfortable 

under particular conditions. A draft rate of 5% says, for example, that 5 out of 100 people in a 

room would complain about drafts. A draft rate of 0% is to be established for all local speeds of 

less than 0.05 m/s. 

Since the speed of diffusion depends very strongly on the size of the room, a relatively small 

test room was chosen for this assessment, as the local speeds decrease with increasing room 

size and distance from the filter device. A small room thus delivers the highest local speeds and 

represents the most critical case for this assessment, so that the results for larger rooms fall 

within the appropriate parameters as well. The geometric dimensions of the test room are: width 

6.1 m x length 6.5 m x height 2.7 m, resulting in a floor area of approximately 40 m² and a room 

volume of 104 m³. 

The filter device was positioned in the middle on one of the shorter sides of the room. The local 

air speeds were measured at 4 different heights above the floor (0.1 m, 0.5 m, 1.1 m, and 1.7 m, 

in accordance with DIN 1946-2) and at 3 symmetrically arranged planes over one half of the 

room. In addition to the measuring plane along the central axis, a 2nd plane was chosen to 

correspond to 1/4 of the width of the room. The last plane has a distance of approximately 90 

mm from the wall, so that possible backflows can be more easily detected. Due to the setup of 

the device and its symmetrical outflow, a likewise symmetrical speed of diffusion in the room is 

also assumed. Figure 4-1 shows a room sketch with the respective measuring levels. 

 

 
 

Figure 4-1: Experimental setup to investigate the issue of drafts 
 

The experiment was carried out for 3 power settings of the aerosol filter: 500 m³/h; 750 m³/h and 

1000 m³/h. In doing so, an air exchange rate of LW = 5 was achieved at the lowest setting in the 

test room, whereas an exchange rate of LW = 10 was reached at level 4. In order to simulate 

the release of heat by people in the room, additional heat sources were also included in the test 

setup. The measurements were carried out at a basic temperature of approximately 23 °C in the 

room. The test room has neither a ventilation system, nor an active heating or cooling system, 
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and no doors or windows to allow for additional ventilation. 

At each of the 3 power settings of the device, hardly any drafts were found for people sitting in 

the room. The local draft rate for seated people is less than 5% in the planes directly next to the 

filter device. Standing people will have to expect drafts in the immediate vicinity (up to 

approximately 1.5 m) of the Krantz VIRUSPROTECT. However, this is a very locally confined 

space. In the area of the side walls, higher velocities and thus a higher draft rate are to be 

expected, since this is where the main part of the return flow to the filter device occurs. With a 

wall distance of 9 cm, however, these are also areas that people tend to avoid. 

Due to the twist outlet on top of the device and the broad multiplex outlet on the front, the air is 

evenly distributed over a large area so that no high local velocities occur in the room. The 

conveyed air flow permeates widely without causing significant drafts. As previously mentioned, 

the local speeds also decrease with increasing room size, and thus the risk of feeling 

uncomfortable in larger rooms is further reduced. 
 

4.4 Acoustic evaluation 

Fan noise from the VIRUSPROTECT aerosol filter is mainly propagated in a room by way of the 

device’s air inlets and outlets. These noises largely determine how noisy the setup seems. The 

acoustic characteristics of the aerosol filter were determined in accordance with DIN EN ISO 

3741. For this purpose, the device was set up in a class 1 reverberation room and measured at 

its 4 different power settings. The sound power level was determined from the sound pressure 

measurement in the reverberation room in accordance with standard specifications. The sound 

power level, given in dB(A), represents the total sound power emitted by the filter device. Figure 

4-1 shows the test setup in the reverberation room. 

Figure 4-1: Experimental setup for sound pressure measurements in accordance with DIN EN ISO 3741 
 

The results of the measurements are shown in Table 4-3. 

Table 4-3: Sound power level with different volume flow rates 
 

Results of the sound pressure measurements of the Krantz 
VIRUSPROTECT 

Set volume flow rate [m³/h] 250 500 750 1000 

Sound power level LWA [dB(A)] 42 49 52 56 
 

Once the sound power levels are determined, the sound pressure level perceived by people in 

the same room as the device can be determined via room attenuation. Assuming an average 

room attenuation in classrooms or dining areas of approximately 8 dB, the following values can 

be determined for the sound pressure level in the installation room: 

Table 4-4: Calculated sound pressure levels for different volume flow rates 
 

Calculated sound pressure levels of the Krantz 
VIRUSPROTECT 

Set volume flow rate [m³/h] 250 500 750 1000 

Sound pressure lvl LPA [dB(A)] 34 41 44 48 
 

 

The noise generated by the filter is therefore no louder than what might arise during a 

conversation. A level of 40 dB(A) corresponds to quiet conversation at a distance of 1 m, and 50 

dB(A) is equivalent to a normal conversation or the chirping of birds. 
 

4.5 Determination of the particle decay curve 

In order to be able to make a statement about the effectiveness of the Krantz VIRUSPROTECT 

aerosol filter, the number of particles in a given test room had to be measured over a certain 

period of time at fixed time intervals. All aerosols (a heterogeneous mixture of solid or liquid 
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particles suspended in a gas) are simply referred to here as particles. With the filter switched on, 

the mean number of particles in the air was counted at intervals of 1 minute over a 

measurement period of approximately 1 minute. The filter effectiveness can be determined from 

the decrease in the particle concentration over time. 
 

4.5.1 Measurements in an airtight room 

In order to be able to make a definitive statement about the particle decay curve, an airtight 

room was chosen so that no foreign particles could enter the room via leaks. The reverberation 

room that had already been used to determine the acoustics was used for this investigation. 

The measurement of the number of particles over time was carried out at a volume flow rate of 

1000 m³/h, which corresponds to an air exchange rate of 5 for a room volume of 200 m³. The 

aerosol filter was positioned at the opposite end of the room from the measuring devices so that 

a maximum distance of 5 m was maintained. The measurements were carried out with 2 

different particle measuring devices from the company Lighthouse, which have different 

measuring ranges and thus different sensitivities. The Solair 1100 has a measuring range of 0.1 

μm to 5 μm, and the Solair 3100 has a range of 0.3 μm to 5 μm. 

Figure 4-1 shows the course of the number of particles in the room air over a period of 1 hour. 

Particles of size PM0.3 were measured. The definition of particle sizes goes back to the 

National Air Quality Standard for Particulate Matter (referred to as the PM standard for short), 

which was introduced in 1987 by the US Environmental Protection Agency (EPA) and also takes 

into account the imprecision of particle measurement. PM0.3 means that the uncertainty limit of 

50% detected particles is 0.3 m, while 100% of the particles <0.1 m and 0% of the particles 

>1 m are counted. In practice, this definition is generally referred to as “all particles <0.3 µm.” 

Fine dust is defined as particles with an aerodynamic diameter <10 µm (PM10), and respirable 

fine dust is defined as those with an aerodynamic diameter <2.5 µm (PM2.5). 

In order to make the assessment of absolute particle numbers per cm³ or m³ more manageable, 

and thus to be able to evaluate effectively the "high" and "low" numbers of particles at the outset 

of the measuring process, the number of particles per volume unit (concentration) at the 

beginning of the measurements was defined as 1 (100%). The measured values were then 

each divided by the initial concentration and shown in the figure as a curve over time. It can 

clearly be seen that the particle concentration drops significantly after just a few minutes. After 

only 8 minutes, 50% of the particles of the size under consideration in the study are filtered out 

of the room. After 25 minutes, 90% of the particles have been filtered. This means that the filter 

needs less than half an hour of air change to filter 90% of the particles present in the room. 
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Figure 4-1: Results of particle measurements in an airtight room 
 

4.5.2 Measurements in a normal room 

In order to be able to make comparisons and to evaluate the filter performance in a normal 

room, a second experiment was carried out. This was done in a conference room with a window 

facade and a normal door, through which a small amount of air exchange occurs with the 

environment beyond. The room's dimensions are 8.5 m x 9.4 m, with a ceiling height of 3.3 m, 

which results in a room volume of around 250 m³. This room therefore comprises a larger area 

of application for the Krantz VIRUSPROTECT than the airtight reverberation room, which had 

been used for the first measurements and is similar in volume, but does not correspond to a 

standard room due to its 5.5 m height. Since the conference room has an air-permeable 

suspended ceiling, an additional room volume of approximately 85 m³ was taken into account in 

the tests. 

Due to the higher total volume of 325 m³, 2 aerosol filters were installed in the room and each 

filter was set to 1000 m³/h. This corresponds to a 6-fold air exchange rate based on the entire 

room volume. The distance to the filter device was again 5 m in order to enable a comparison of 

the measurement with the airtight room. The same measuring devices were used here as in the 

previous experiment. Figure 4-2 shows the experimental setup in the conference room. 
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 The results of the test series are shown in figure 4-2. The course over time of the particle 

concentration is analogous to that of the airtight room. Many particles are filtered out of the air in 

only a short period of time. After 5 minutes, 50% of the particles initially present have already 

been filtered. A filtering value of 90% is achieved after 16 minutes. The time it takes to reach a 

certain particle concentration in the meeting room is shorter here because of the higher filter 

setting, which was based on room volume. The leaks in the room, through windows or doors, 

have an impact on the performance of the VIRUSPROTECT that is barely measurable. 

Figure 4-2: Experimental setup in the conference room 
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Figure 4-2: Results of particle measurements in the conference room 

 

4.6 Diffusion of filtered air in a room 

One of the decisive factors for the effectiveness of the aerosol filter is the distribution of filtered 

(and thus purified) air throughout the room. Are there areas in the room that are not supplied 

with filtered air and therefore no air exchange takes place there? In order to answer this 

question, the distribution of the filtered air was investigated by means of tracer gas. A gas is 

added to the air coming out the filter, which can then be detected at various points in the room 

using a suitable measuring device (tracer gas). In this study, propane was used, which was 

measured with a flame ionization detector FID at 14 points in the room. Figure 4-3 shows the 

experimental setup and the various measurement positions in the room, which were also used 

to determine the particle decay time. Foil was laid out in order to exclude the possibility of the 

room’s carpet influencing the particle measurements. Neither the carpet nor the foil has any 

effect on the measurements of the gas.
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Figure 4-3: Measurement setup and positions of the measurement points 
 

The gas concentration was measured at a height of 1.1 m, which corresponds to that of a 

seated person. The tests were carried out at different power settings (500 m³/h, 750 m³/h, and 

1000 m³/h) per device. The concentration of propane gas was set at 1200 ppm (parts per 

million) at the filter outlet. The flushing time of the propane was set so that, with a room volume 

of 250 m³ and complete mixing of the room, a theoretical concentration of 40 ppm should be 

achieved. Due to the symmetrical arrangement of the two filter devices in the room, propane 

was added to the intake air of only one filter. Another reason for this one-sided mixing of the 

tracer gas is that the influence of the two filter devices on one another could also be made more 

apparent. 

Areas with high ppm concentrations are supplied with filtered air very early and very quickly. 

These are of course the areas that are very close to the filter device itself. However, it was also 

found that even with a low filter setting of 500 m³/h on each device, the tracer gas concentration 

was already over 20 ppm across the entire room after 5 minutes, which means that parts of the 

filtered air were already reaching everywhere. As mentioned above, once it reached 40 ppm or 

more, the air was at that point completely filtered. Based on an air exchange rate of 4, which 

corresponds to a total volume flow rate of the aerosol filter set at 1000 m³/h, the air in the room 

had been completely passed through the filter after just 18 minutes. This period of time is 

shortened with increasing air exchange rates, so that with an air exchange rate of 6, a complete 

mixing is already effected after 12 minutes, and with an air exchange rate of 8, complete mixing 

takes place after only 10 minutes. The two filter devices consequently do not interfere with each 

other in terms of air distribution, and there is no one-sided distribution of the filtered air in the 

room. 


