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Frank KellerHorst Keller

Dear Readers,

Keller Lufttechnik in Kirchheim unter Teck

This issue of our LuftRein magazine is partic-
ularly unique, as are the times we are cur-
rently living in. That's why this special issue 
deals exclusively and thoroughly with the 
subject of air purification, utilizing room air 
purifiers to improve overall health and pro-
vide additional protection, especially during 
a pandemic.

You might also be planning to install air puri-
fiers to significantly reduce the risk of viral 
infections indoors. However, you may find it 
difficult to assess the quality of the numerous 
systems promoted and to evaluate their tech-
nical specifications. This issue of our maga-
zine is meant to provide you with the neces-
sary information. Ultimately, you will be able 
to make the right choice and purchase room 
air purifiers that not only promise you safety, 
but can actually provide it.

We’ve attempted to help you navigate the 
technical contexts in an easy to understand, 

coherent manner, even for non-experts. For 
us as a company with over 100 years of tradi-
tion in the business of air purification, this 
topic has naturally presented a challenge for 
us, as well. Only you can determine whether 
we have mastered it.

You are welcome to discuss any remaining 
questions with our panel of experts.

Have a good, informative read.
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Why efficient room air purifiers significantly reduce the risk of 
Corona virus infection indoors

Day-care centers, governmental institutions, schools or business offices: Numerous 
companies and institutions are investing in mobile air purifiers to reduce the spread of 
Corona virus infection. Ulrich Stolz, Head of Technical Engineering at Keller Lufttechnik, 
explains the benefits of installing room air purifiers.

Day-care centers, governmental institutions, 
schools or business offices: Numerous com-
panies and institutions are investing in  
mobile air purifiers to reduce the spread of 
Corona virus infection. Ulrich Stolz, Head of 
Technical Engineering at Keller Lufttechnik, 
explains the benefits of installing room air 
purifiers.

For years, Ulrich Stolz and his colleagues 
have been designing processes to filter out 
the smallest airborne particulates. This in-
cludes fine dust, pollen, spores, bacteria, and 

viruses. "HEPA quality filters (HEPA H14) are 
used to separate these particles," says Stolz. 
This technology has been utilized in the med-
ical field and has been proven to remove 
99.995 percent of viruses from indoor air. 
Statistically, this means that only five out of 
100,000 disease-causing particles might  
remain. 

New Recommendations
Wouldn't the widespread use of such devices 
provide a perfect solution against the spread 
of the Corona virus? Stolz adds a word of cau-

tion: "While the use of such devices is quite 
advisable, in order to minimize the risk of in-
fection, a combination of several safety mea-
sures is necessary," he says. "My simple ad-
vice is this: maintain your distance; observe 
all rules of personal hygiene; wear a mask; 
ventilate, and use room air purifiers.

Understanding the characteristics of 
transmission
To understand why such a comprehensive 
range of measures is recommended, one 
needs to understand how the virus spreads. 

Room air purifiers are ready for use to improve air quality in day-care centers, government institutions, schools and offices.

>
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Presently, scientists assume that around 45 percent of those infected 
become infected through direct contact. This means that they inhale 
virus-laden droplets that Corona patients exhale such as while cough-
ing (droplet infection). Ten percent become infected via contaminated 
objects (surface infection). Another 45 percent (probably more) are 
infected indirectly. This means that they become ill because they  
remain indoors where the air is heavily polluted with viruses. In this 
case, the risk is not posed by the "larger" droplets, because these rap-
idly descend to the ground. Infected individuals also release virus-con-
taminated aerosols. These aerosols measure less than five microme-
ters and are very light, remaining airborne, sometimes for hours, pos-
ing a risk for infection.

Blocking all sources of infection 
"No matter how effective air purifiers may be, they cannot prevent di-
rect infection via airborne droplets. Consequently, it is vital to main-
tain a safe distance from others and to wear masks. Additionally, only 
scrupulous hand hygiene can effectively prevent infection from con-
taminated surfaces," explains Stolz. "Our room air purifiers have 
demonstrated their potential benefit when it comes to the indirect 
means of infection via aerosols indoors. They reliably and consistently 
reduce the concentration of these particles to well below the critical 
level of infection. This result cannot be achieved merely by regular 

ventilation, which has frequently been advised until now." However, 
Ulrich Stolz keeps the recommendation for ventilation in his advice. 
He explains, "For a healthy room environment, a regular inflow of 
fresh, oxygenated outdoor air is nevertheless essential. We‘ve  
neglected its advantages far too often".

Ideal for day-care centers, institutions, schools, restaurants...
The use of mobile room air purifiers is especially vital in areas where 
different people congregate repeatedly in a somewhat confined space 
over a longer period of time, says Stolz. He offfers examples such as 
waiting areas, schools, day-care centers, training and meeting rooms 
as well as in cafeterias, restaurants and retail establishments. <

In day-care centers, where many children congregate for hours, the risk of infection is comparatively high. Ventilation helps only to a limited extent. However, the use of mobile 
room air purifiers can reliably reduce the risk.

Consultation with air pollution 
control experts

Want to learn more? Keller‘s specialists offer consultation 
on the subject of "Mobile room air purifiers: a contribution to 
Corona virus prevention". Anyone interested in taking ad-
vantage of this service can pre-register at: 
ambicube@keller-lufttechnik.de
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Intelligent technology "Made in Germany": 
How the AmbiCube from Keller Lufttechnik works

Experts at Keller Lufttechnik have designed the AmbiCube to reliably rid the indoor air 
of viruses, bacteria, pollen and dust. The company manufactures these compact units at 
its headquarters in Kirchheim unter Teck near Stuttgart. This is the AmbiCube design:

1. Sturdy housing
The housing of the AmbiCube consists of two 
millimeter sheet steel. It measures 61 by 61cm 
at its base, and is 105 cm high. These dimen-
sions allow Keller Lufttechnik to install a  
substantial amount of sound-deadening insu-
lation that ensures minimal air flow noise radi-
ating outside the unit. Since this lightweight 
(80 kilogram) unit sits on casters, it is mobile 
and can be moved to wherever it is needed.

2. 360-degree extraction
The AmbiCube suctions in polluted air at 
ground level on all four sides of the unit. This 
positioning has a simple physical explanation: 
Airborne pollutants - no matter how fine they 
may be - descend to the floor over time. There, 
they are efficiently captured by the AmbiCube 
and subsequently extracted from the air. If  
users wish to position the device against a 
wall, they can close the ventilation slats of the 
grille by the wall, and consequently increase 
the suction on the other sides. 

3. High performance motor - high air flow 
The motor of the AmbiCube operates at 0.5 
kilowatts. It powers a fan that draws the  
pre-set air flow through the ventilation grille 
into the unit. Ten levels between zero and 
1,600 cubic meters per hour can be selected 
for the desired airflow rate. In standard mode 
(level seven), the unit filters 1,000 cubic me-
ters of air per hour. Levels eight to ten consti-
tute the boost mode, which should only be 
used temporarily - for example during breaks 
in meetings. Despite its high performance, the 
AmbiCube operates below 50 dB(A) in stan-
dard mode and, due to this silent mode of op-
eration, provides ideal conditions for ensuring 
additional safety in business offices or class-
rooms.

4. Two high-efficiency filter stages
The AmbiCube has two filter stages through 
which the intake air flows in succession. The 
primary filter, designated ePM1 65% (formerly 
F7), is used as a pre-filter to remove heavier 
particles from the air. It thereby alleviates the 
burden on the main filter stage, known as a 
HEPA H14 filter, such as those used in hospi-
tals. This filter has an efficiency of 99.995 per-
cent for particle sizes between 0.1 and 0.3 
micrometers. Test reports all confirm this level 
of efficiency. Even the tiniest virus-bearing 

aerosols (moisture particles) remain trapped 
inside. As air continuously flows through the 
filter, moisture evaporates from the filter me-
dia disabling the viruses relatively quickly, 
which are dependent on the presence of mois-
ture.

5. Flow-optimized outlet
The purified air then circulates back into the 
room. An outlet grille on the top of the unit 
discharges clean air back into the room. The 
result: Purified air first rises toward the ceiling 
where it fans out to all sides and descends to 
floor level along the walls. During this process, 
it pushes downwards all the air that has been 
present in the room for a greater length of 
time, at which point it is captured by the  
AmbiCube. This circular movement ensures 
that all indoor air is evenly cleaned.

6. Intuitive use - easily changed filters
Plug in and go - Consumers can operate the 
AmbiCube immediately. Operating the on/off 
switch and the air flow control on the front of 
the unit are as simple as can be. A display in-
dicates when a filter change is due. Keller 
Lufttechnik assures a filter service life of about 
two years, depending on usage and the level 
of polluted air to be cleaned. In reality, the  
filters often last much longer. If a change is 
required, customers can exchange the filters 
themselves by removing the old ones and  
installing new ones. This is why Keller 
Lufttechnik offers a filter replacement kit that 
includes an FFP2 mask, gloves and a disposal 
bag, in addition to the two filter stages. Users 
simply dispose of the old filters in the waste 
removal bag. Alternatively, a Keller Service 
representative will be happy to exchange the 
filters. Beyond that, there is no need for main-
tenance. If, against all expectations, a repair 
becomes necessary, a Keller Service employee 
will be on site quickly. <
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Room air purifiers: An investment that delivers long-term value

Currently, mobile indoor air purifiers are creating unprecedented demand due to the 
Corona pandemic. Anyone managing a retail store or restaurant, a medical office, a 
day-care center or school, or sharing an office or meeting room with others has cer-
tainly taken notice. Such devices may drastically reduce the risk of indoor Corona 
virus infection, but many ask, "Is it worth it? Will we still need the device after the 
pandemic is over?"

Without doubt, the answer has to be "Yes". 
Good purifiers, such as the AmbiCube by 
Keller Lufttechnik, noticeably reduce the 
amount of sick leave - even without a pan-
demic.

Less flu, barely any colds
The spring and fall seasons also trigger sea-
sonal flu and cold outbreaks. The AmbiCube 
filters these viruses out from the air as well, 
significantly reducing the risk of contagion.

Allergy sufferers find relief
As temperatures rise and nature flourishes, 
many people suffer from allergic reactions, 
some of which adversely affect their well-be-
ing. Henceforth, they will be able to take a 
refreshing breath of clean air inside all rooms 
equipped with an AmbiCube, because the indoor 
air will be virtually free of pollen and spores.

Fine dust problem solved
The level of particulate matter is often much 
higher indoors than outdoors. In business of-
fices, for example, smooth floors and the use 
of laser printers often contribute to a high 
concentration of fine particulate. An Am-
biCube removes this dust from the indoor en-
vironment and lowers the associated health 
risks. 

Government incentives!
The government has established bridging 
grants for any companies that suffer severe 
losses in sales during the pandemic. These 
also include support for investment in mobile 
air purifiers. Consequently, up to 90% of the 
investment cost of an AmbiCube can be re-
funded via the bridging grants II or III. This 
support makes the purchase of an AmbiCube  
financially attractive again for many business 

owners, enabling them to expand their health 
maintenance efforts in a sensible way.

Ventilation during the summer months
Ventilation is essential to reduce aerosol con-
centrations indoors. During the warmer 
months of the year, however, the air barely 
circulates once the indoor and outdoor tem-
peratures equalize, so that an adequate air 
exchange is no longer feasible. This is when 
room air purifiers come in handy to activate a 
higher air exchange rate, reducing the con-
centration of aerosols indoors quickly and ef-
fectively, consequently halting the spread of 
infection. While this obviously means that 
ventilation during the winter season is much 
more effective, it is advisable then to use a 
room air purifier so that occupied spaces do 
not experience unpleasant heat loss through 
ventilation, with the added benefit of reduc-
ing heating costs. <

The following chart shows which airborne pollutants are removed by the AmbiCube:
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Efficiency of 99.982 percent: 
University of Stuttgart tested AmbiCube on actual viruses
The Head of the Study reports

How efficiently does the AmbiCube work specifically with viruses? Keller Lufttechnik 
wanted to know for certain and requested the University of Stuttgart to conduct an anal-
ysis. The special feature: Dr. Daniel Dobslaw, Head of the Exhaust Air Purification  
Department at the University's Institute for Sanitary Engineering, Water Quality and 
Waste Management, used actual viruses in order to find answers to this question. In an 
interview with LuftRein, he reports on his experiments and their results.

The efficiency of the AmbiCube is based on the 
use of a HEPA H14 filter. These filters have 
long been in use and their efficacy has been 
established. Why did a new analysis make 
sense, Dr. Dobslaw?

Dr. Daniel Dobslaw: In the past, it was pri-
marily a matter of demonstrating the efficiency 
of the filter against numerous types of parti-
cles: bacteria, pollen, spores, fine particulates 
and now, among others, against viruses. That's 
why our colleagues primarily used silicone oils 
to simulate such particles. It is relatively easy 
to produce different droplet sizes using them. 
What we would now like to know in greater 
detail, however, is how viruses themselves be-
have during filtration. The tests conducted so 
far had provided only limited information be-
cause oil behaves differently from a virus.

Isn't it advisable to perform tests using actual 
viruses?

Dr. Daniel Dobslaw: We use Phi6 bacterio-
phages which are viruses that exclusively  
infect bacteria - in this case known as pseudo-
monads. These viruses are harmless to  
humans. With their sub-microscopic size of 60 
to 100 nanometers, they are only about half 
the size of the Corona pathogen and so provide 
a worst-case scenario. When using more ad-
vanced parameters, they are very similar in 
behavior to the Corona pathogen.

We are interested in your experimental set-up: 
How do you succeed in determining exactly 
how many viruses the AmbiCube aspirates and 
how many remain after filtration?

Dr. Daniel Dobslaw: This is how we per-
formed our experiment. We installed a four 

meter long pipe in the intake side and coarsely 
pre-filtered the intake air to render it largely 
free of viruses, bacteria and fungi. Then we 
injected a very finely atomized virus mixture 
into the air stream. The viruses are distributed 
evenly inside the long pipe so that we can ob-
tain a representative sample. This is sufficient 
to measure the overall viral load prior to filtra-
tion. According to the law of physics, the con-
centration of particles in the sample corre-
sponds to that inside the entire air stream.

To determine how many viruses the sample 
contains, we use a cascade impactor. Using a 
step-down filtration concept, the sample air 
stream is distributed from top down, travers-
ing six levels. Each of the levels is separated 
by plates with very fine holes. The diameter of 
the holes decreases from top to bottom, in-
creasing the air flow velocity. As a result, larg-
er particles tend to be separated in the higher 
stages with lower flow velocities, and small 
particles tend to be separated in the lower 
stages at higher flow velocities. The separa-
tion of these particles occurs on Petri plates 
that have been layered along these stages. 
The plates contain a bacterial nutrient medium 
as well as a suitable host bacterium, so that 
separated viruses come into direct contact 
with the associated host bacterium. After suf-
ficient incubation time at 25 degrees Celsius in 
the incubator, the bacteria form a visible  
mono-layer, except in areas where our an-
ti-bacterial viruses have destroyed them. Now 
we need only tally the clearly visible open 
zones in the bacterial mono-layer to know how 
high the virus load is in our sample, and there-
fore in the air as a whole. 

Once the air stream has passed through the air 
purifier, we subject the next sample to the 

same test. We only increase the sampling in-
tervals, since we expect the air to have been 
cleaned. This allows us to measure how many 
viruses were capable of passing through the 
filter and thus determine the degree of separa-
tion, i.e., the efficiency of the filter. 

How did the AmbiCube perform?

Dr. Daniel Dobslaw: We took several mea-
surements at various air flows: 500, 600 and 
1,000 cubic meters per hour - with consistently 
excellent results. The efficiency was 99.56 per-
cent in the worst case and 100 percent in the 
best case scenario. All measurements com-
bined yielded a median value of 99.982 per-
cent, which is independent of the rate of air 
flow. These produced the relevant number.

How do you evaluate the end result?

Dr. Daniel Dobslaw: We were able to 
demonstrate that the AmbiCube functions  
extremely well. An efficiency of 99.982 percent 
is well above what other filters or processes 
offer. E12 and H13 HEPA filters, by comparison, 
separate a modest 90 and 93 to 94 percent of 
particles, respectively. Alternative processes 
using UV radiation also demonstrate high effi-
ciencies of over 99 percent, but do not achieve 
the efficiencies mentioned above. The viral 
load remaining in the purified air is mathemat-
ically higher, up to a factor of ten, which can 
create problems, particularly in room environ-
ments carrying a high virus load. 

Dr. Dobslaw, thank you for this interview and 
the fascinating insights into your work. <
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Choosing an appropriate room air purifier: 
important criteria

With the Corona virus pandemic, the range of room air purifiers promoted has become 
virtually endless. Anyone considering purchasing a device is presented with a real 
challenge when it comes to making a choice. Lars Walter of Keller Lufttechnik lists 
here the most important criteria when choosing such a device.

How much air does the unit filter per hour?
The volume of air that the unit filters per hour 
and the size of the room must correspond. To 
choose the most suitable unit for a room,  
interested buyers should first calculate the 
volume of the room (length x width x height). 
The unit to be purchased should be capable of 
cleaning this air volume four to six times per 
hour. This high rate of air exchange is neces-
sary to reliably reduce the risk of infection 
and to purify the air of the virus-bearing aero-
sols. For a room with a volume of 200 cubic 
meters, a room air purifier with an operating 
air flow of between 800 and 1,200 cubic me-
ters per hour is therefore necessary. The air 
flow should be indicated in the technical 
specifications of the unit.

Attention: Operating air flow is definitive
Most units have both an operating air flow 
and a maximum air flow. The operating air 
flow of the AmbiCube is 1,000 cubic meters 
per hour. At a maximum, the room air purifier 
can filter 1,600 cubic meters per hour. Howev-
er, users should only operate it in this boost 

mode for a brief period of time. In order to 
select the appropriate size of air purifier,  
users should therefore refer to the operating 
air flow of a device in order to form a good 
basis for comparison.

How noisy is the room air purifier?
The manufacturer indicates the sound level of 
the device in dB(A). To compare air purifiers, it 
is important to know the rate of air flow as 
indicated in the specifications. Depending on 
the set power level, the noise level of the de-
vice varies considerably. Frequently, manufac-
turers simply state the dB(A) value of their 
device set at a low power level. Yet this is 
rarely the optimum level at which the unit 
must be operated to reach the required rate of 
air exchange. To put this in perspective, above 
50 dB(A) it is difficult to conduct a meeting 
because the ambient noise becomes too dom-
inant. It is also important to know that an  
increase of ten dB(A) corresponds to a dou-
bling of the discernible noise. 

Recommendation: On-site testing of the 
device
Since it is theoretically difficult to estimate a 
noise level, it is advisable to first test the 
room air purifier at its intended location be-
fore purchasing it. 

How large and heavy is the device?
Interested parties will find a variety of dimen-
sions on the market: Lightweights with 
heights of less than one meter, as well as 
jumbo units weighing 150 kilograms and ap-
proaching two meters in height. The differ-
ences in size are mainly due to technical con-
siderations. Different air purification technol-
ogies, the use of silencers (or the lack thereof) 
and the rate of air exchange are all key  
factors here. In any case, a room air purifier 
should be portable enough so that users can 
easily reposition it, and the unit should fit the 
room in terms of size.

Conclusion
It is worthwhile to define one's own require-
ments first and then take a closer look at the 

specifications. It will lead to 
a more successful choice of 
a room air purifier with the 
intended efficiency and which 
provides the necessary safe-
ty during operation. <

Spatial 
volume

in m³

4x air puri-
fication per 
hour (m³/h)

Number of
AmbiCubes

required

Setting level 
per

AmbiCube

6x air
purification 

per hour (m³/h)

Number of
AmbiCubes

required

Setting level 
per

AmbiCube

50 200 1 3 300 1 3,5

100 400 1 4 600 1 5

150 600 1 5 900 1 6,5

200 800 1 6 1200 2 5

250 1000 1 7 1500 2 5,75

300 1200 2 5 1800 2 6,5

350 1400 2 5,5 2100 3 5,5

400 1600 2 6 2400 3 6

450 1800 2 6,5 2700 3 6,5

500 2000 2 7 3000 3 7

550 2200 3 5,75 3300 4 6

600 2400 3 6 3600 4 6,5

Settings AmbiCube
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Commercial grade devices compared to household air purifiers

All manufacturer promotions sound alike. But air purifiers designed for household use 
are frequently not suitable for commercial use in medical offices, schools, day-care 
centers, meeting rooms, business offices or restaurants. We explain the differences  
between the two classes of devices.

Size and weight
Air purification units developed for home use are, by comparison, usu-
ally small: With a base of 30 by 30 centimeters, they are often only half 
a meter in height. Commercial devices have a larger base and usually 
measure between one and two meters in height. They contain more 
advanced technology and filter significantly more air than simple purifi-
ers. Commercial grade units are usually made of sturdy sheet steel, 
while many household versions are made of plastic. All of this contrib-
utes to the fact that the larger air purifiers weigh betweent 50 to 150 
kilograms, not merely 5 to 15kg.

Air filtered per hour
Household air purifiers boast a purification capacity of between 50 and 
500 cubic meters of air per hour. Initially, this may seem quite a lot. 
Commercial filters, however, are much more powerful, ranging from 
500 to 2,200 cubic meters per hour, and run more silently at the same 
time. They are also more expensive. The investment is often worth-
while, however, since a quick calculation usually demonstrates that a 
home air purifier may not be suitable for the intended operation.  
A household air purifier is usually totally inadequate for purifying the 
entire room four to six times per hour. And yet, that proves to be neces-
sary in order to minimize the risk of infection indoors, as required.
For example, a well-known manufacturer  
recommends a room air purifier with 500 cubic 
meters per hour for room sizes of 70 square 
meters. Assuming a ceiling height of 2.5 me-
ters, the room volume would be 175 cubic  
meters. The room air purifier could purify the 
air in that space just under three times per 
hour. To achieve the air exchange rate of be-
tween four and six that is recommended by 
scientists, an air flow of between 700 and 
1,050 cubic meters per hour would be required. 
This means that the owner would have to use 
two small devices simultaneously - which is 
possible - or one could opt directly for a com-
mercial unit with comparable performance, 
which would also be significantly more silent 
and uses a high-quality filter medium.

Volume
If users set their household device to maximum cleaning power, it usu-
ally becomes very loud. Values of up to 70 dB(A) (roughly equivalent to 
the volume of an open-plan office) are possible here, so this level is 
rarely used in daily operation. If users turn down the volume so that it 
is more silent, then the volume of purified air per hour also decreases. 
The air exchange rate, which is already too low from an overall well-
ness point of view, thereby decreases even further. 
Commercial grade purifiers are usually much more silent, even though 
they are more powerful and thus ensure a higher air exchange rate. The 
AmbiCube room air purifier, for example, filters up to 1,000 cubic  
meters of air per hour in standard operation at a maximum of 50 dB(A), 
depending on the setting. This enables an air exchange rate of four to 
six times per hour or more, even in larger rooms.

Filter medium
Commercial room air purifiers often use filter media of the HEPA H13 or 
HEPA H14 filter class and thus achieve a separation efficiency of 
99.95% or 99.995%, respectively. Statistically this means only 50  
(using HEPA H13) or 5 (using HEPA  H14) out of 100,000 viruses remain 
after the filtering process. HEPA filter media are also characterized by 
high durability and reliable separation of viruses. Household units are 

AmbiCube
Average household 

device

Dimensions 61 x 61 x 105 cm 25 x 30 x 45 cm
Weight 82 kg 5 kg

Housing Sheet metal Plastic

Leistung 500 W 45 W

Capacity max. air volume per 
hour 

1.000 m3 300 m3

Air exchange rate per hour* in 
70 m2 room with ceiling height 
2.45 m 6-times 1.75-times 

6-times 1,75-times

max. noise level 50 dB(A) 64 dB(A)

Filter media** HEPA 14 and ePM1 E12

Efficiency 99,995 % 99,50 %

Power supply Power supply unit Power supply unit

Price 3.199 EUR 400 EUR

*  According to various studies and guidelines, including DIN 1946-4 Ventilation Technology in Health-
care, an air exchange rate of 4 to 8 times per hour is recommended to efficiently rid the indoor air of 
viruses.

**  According to Prof. Dr. Christian Kähler of the University of the Federal Armed Forces in Munich, air 
purifiers require a HEPA 14 filter for reliable efficiency in combating Covid-19 (as of 23.09.2020).

>

Overview: The AmbiCube compared to an average household air purifier
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equipped with smaller filters due to the very 
compact dimensions of the device. In most 
cases, they also have a significantly lower ef-
ficiency. Some devices use activated carbon 
filters to combat odors. Others are equipped 
with E12 filters. These filters are effective, but 
their effectiveness is 100 times lower than 
that of a HEPA H14 filter. A weak filter medi-
um does not provide adequate protection in 
enclosed spaces where several hundred virus-
es can cause infection. A cough can release 
more than 10,000 particles per second into 
the ambient air.

Price
The low investment price makes household 
air purifiers initially seem attractive. With 
prices ranging from under 100 euros to around 
600 euros, these devices are affordable for 
anyone. Nevertheless, these types of air puri-
fiers should only be used in private homes. In 

offices, schools and other larger premises 
with more public access, these devices quick-
ly reach their limits and provide a false sense 
of security. Commercial grade air purifiers are 
the superior choice here for a variety of rea-
sons: their performance, stability and durabil-
ity, reliability and safety, as well as compli-
ance with occupational health and safety 
standards, all favor investing in a commercial 
air purifier priced in the four-digit range. Buy-
ers also benefit from professional service and 
a competent customer support team.
In summary, it goes without saying that 
household units are beneficial for home use. 
In larger rooms, however, they are not recom-
mended due to the low air exchange rate per 
hour as well as the associated noise level and 
the often inferior quality of the filter medium, 
compared to a room air purifier such as the 
AmbiCube. Anyone looking for a solid device 
with a high air exchange rate for classrooms, 

medical offices or business offices to minimize 
the risk of infection during the pandemic, 
there is no alternative to a commercial grade 
room air purifier! <

Comparing the filter classes: Out of 100,000 particles/aerosols with the most difficult-to-separate 
size measuring 0.1-0.3 µm (MPPS), the following number are not captured:

Filter class, 
filter standard*

Separation
Number of particles 

not captured
Lower filter 

performance than H14
Explanation

E10 / – ≥ 85 % 15.000 out of 100.000 particles 3.000-times lower than H14

EPA classification only, 
but frequently labeled 

as HEPA
E11/ ISO15E ≥ 95 % 5.000 out of 100.000 particles 1.000-times lower than H14

E12/ ISO25E ≥ 99,5 % 500 out of 100.000 particles 100-times lower than H14

H13/ ISO35H ≥ 99,95 % 50 out of 100.000 particles 10-times lower than H14
True HEPA with individual 

certificate

H14/ ISO45H ≥ 99,995 % 5 out of 100.000 particles Reference
True HEPA with individual 

certificate

* According to EN1822 filter standard, ISO29463 filter class

Overview of the differences among the filter classes 
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Technology - and what is behind it

Lay people informing themselves about air purification devices are faced with numer-
ous different technical details, but are poorly able to judge them. We will explain  
the technical options available on the market and explain why we designed the  
AmbiCube as we did.

Filtration or irradiation?
Most room air purifiers, such as the AmbiCube, 
rely on classic filtration. However, some units 
on the market use UVC technology. Ultraviolet 
light of the correct intensity and wavelength 
is used for disinfection to render viruses less 
harmful. The benefit of this technology is that 
UVC units are considerably more silent than 
filtration systems.

As Keller Lufttechnik describes it, however, 
the disadvantages prevail: UVC room air puri-
fiers are usually limited to only a few cubic 
meters at a time, so that many devices are 
needed to filter the air inside a room several 
times per hour. With prices sometimes run-
ning higher than those of filter systems, this 
is not a very cost-efficient solution. In addi-
tion, the energy required for UVC systems is 
significantly higher. Also the development of 
hazardous ozone is not always fully known.

UVC systems work efficiently only within a 
certain range of temperatures. If this range is 
exceeded or falls below the operating range, 
the efficiency of the systems decreases rapid-
ly. This also occurs if the UV lamp is dirty. The 
devices, however, destroy the viruses solely 
by UV light and do not filter them out of the 
air. The particles will thus return to the room 
eventually. If the viruses have therefore not 
been reliably irradiated with UV light over a 
certain period of time and fully destroyed, 
they will remain active and remain harmful. 
For these reasons, Keller Lufttechnik relies on 
proven filtration techniques.

Inactivating viruses using additional methods
Some systems on the market heat the filter 
media to render viruses harmless. Keller 
Lufttechnik has decided against heating for 
several reasons. One is that heating to 100 
degrees Celsius or more poses a certain risk 
of fire, especially when a room air purifier is 
left unattended. Hot housing surfaces can  

also pose a safety risk. Moreover, the process 
increases the energy consumption of the air 
purifier and thus the operating costs. Ulti-
mately, this step in the process is actually  
redundant. Dr. Daniel Dobslaw from the  
University of Stuttgart reviewed the current  
research situation and confirmed this opinion 
(see article on p. 8). > 

Ulrich Stolz (left) and Oliver Haase will be pleased to 
answer any technical queries you may have.
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The reason is that the constant air flow continuously keeps the filter 
medium dry. This causes the viruses to lose the moist aerosol environ-
ment they require to be active and infectious. This drying effect renders 
them harmless within a brief period of time, which has been confirmed 
from experience in the medical field. For decades, HEPA H14 filters 
have been exclusively used there, without any additional processes 
needed to inactivate the viruses.

Which air flow is reasonable?
Some market competitors' devices pull in the room air at the top and 
release it, cleaned, from the device at the bottom. The AmbiCube from 
Keller Lufttechnik operates in reverse - using the simple laws of phys-
ics: airborne pollutants descend over time. It is therefore logical to 
capture them at this point, filter them and let the purified air flow out 
the top of the unit. The outlet at the top of the AmbiCube directs the 
outflowing air upwards. From there, the purified air cascades down the 
sides. This air simultaneously pushes the polluted air down, where it is 
captured by the AmbiCube. This cyclical effect further enhances the 
efficiency of this process.
If the air outlet is located close to the ground, however, particles and 
aerosols that are already sinking to the ground would be swirled up 
again by the impulse and re-distributed throughout the room. An unde-
sirable effect.

There are also room air purifiers on the market that allow the purified 
air to be discharged at the top of the device, but have placed the air 
outlet on the side of the housing. As a result, the purified air flows out 
horizontally. Depending on the position, this can generate an uncom-
fortable draft at head level. But even more crucial is that it creates a 
seeming air current short-circuit. This means that air that has just been 
cleaned is drawn directly back through the air flow to the bottom of the 
unit and aspirated again. The rest of the room air would remain  
unchanged. The unit would purify the same air over and over again.
 
The AmbiCube therefore offers air capturing at ground level and a  
vertical outlet at the top of the unit.

Do I need a separate silencer?
The AmbiCube does not require an additional silencer. Keller Lufttechnik 
has decided not to offer an accessory, but to install adequate insulation 
at the factory. Each AmbiCube contains 2.20 square meters of insulat-
ing material. 

Which filter medium is appropriate?
A HEPA H13 filter is similarly common in air purifiers as a HEPA H14 
filter. However, at an efficiency of 99.995 percent, the HEPA H14 filter 
is ten times more effective than a HEPA H13 filter, which captures 
99.95 percent of particles. Keller Lufttechnik selected the components 
for the AmbiCube with the goal of producing a room air purifier that is 
as high-quality, safe and effective as possible. It should not only create 
a feeling of safety, but also actually provide such safety. HEPA H14 fil-
ters have been used for many years in the medical sector, for example 
in operating rooms. Studies also advise HEPA H14 filters for the filtra-
tion of Covid-19 viruses. With this caliber of filter, the AmbiCube there-
fore provides the best possible level of protection from airborne viruses 
in enclosed spaces during the current pandemic. 

Which additional functions are available?
Customers can find room air purifiers with different features on the 
market. Some devices are equipped with digital screens, timers, apps 
or CO2 controls. Keller Lufttechnik has deliberately dispensed with 
such special features and has not integrated any electronic controls. 
The intent behind the design of the AmbiCube is ease of use. This solu-
tion also ensures an attractive price and minimizes potential problems 
during operation and handling. The sole focus is entirely on filtering 
airborne viruses effectively. <

Mechanical filtration at its best: The AmbiCube



14 

What about the viruses inside the filter?

Does any additional mitigating technology have to be adopted to continuously destroy 
viruses inside an air purifier? Keller Lufttechnik engaged a scientist to provide an in-
formed answer to this question based on current research. His verdict: A follow-up 
treatment of the filter is not required.

How do corona viruses perform after they 
have been filtered out of the air by an air puri-
fier? How long do viruses remain active and 
hazardous inside the filter? Would it be useful 
to employ some form of post-treatment to  
destroy them?

Favorable status of related research 
There was little research on these subjects 
prior to the Covid 19 pandemic. That has now 
changed: Presently, there are numerous publi-
cations on related topics. Dr. Daniel Dobslaw, 
head of the Exhaust Air Purification Depart-
ment at the University of Stuttgart, reviewed 
the results of authoritative studies thus far on 
behalf of Keller Lufttechnik. His summary:

Half-life of about 0.6 hours, full inactiva-
tion after three hours
"We know that Corona viruses do not repro-
duce in the air. Air is just a transport medium 
for them. This means that they do not repro-
duce on the filter surface either. Studies indi-
cate that the SARS-CoV-2 virus in particular 
has a very long survival period in water, soil 
and air as well as on surfaces – ranging from 
a few minutes to about seven days. Surfaces 
that can dissipate moisture quickly result  
in a considerable shortening of the survival  
period. The half-life, i.e., the time after which 
50 percent of the separated viruses are inacti-
vated, is 0.587 hours for filter media. It takes 
between three hours and five days for  

complete inactivation. By comparison, Corona 
viruses last five to ten days in clean water," 
explains the scientist.

Carefully changing filters
Since people do usually not come into contact 
with the potentially virus-laden filter inside 
the air purifier, dispensing with after-treat-
ment is completely non-critical, says the ex-
pert. Only during the filter change - which is 
due approximately every two years - some 
precautions are advisable. It is recommended 
to wear an FFP2 mask and gloves and to dis-
card the filter directly in a waste bag, seal it 
and dispose of it securely. Additional safety 
would be ensured by not operating the device 
for two days prior to changing the filter, and 
opening a window when changing the filter, 
or performing the exchange process entirely 
outdoors. The filter can also be treated with 
disinfectant spray before removal. Sprays 
containing 70 percent ethanol, 0.5 per-
cent hydrogen peroxide or 0.1 percent 
hypochlorite are suitable. They inacti-
vate any viruses that may still be con-
tagious within 60 seconds.

Conclusion: 
After-treatment is not required
Our expert considers constant after-treatment 
of the filter inside the device, as some manu-
facturers suggest as standard in their air puri-
fiers, to be superfluous. Some devices heat 

the filters at regular intervals to 60 or 100 
degrees Celsius, while others irradiate them 
continuously with UV light. "This increases 
overall power consumption and is not neces-
sary during regular operation," summarizes 
Dr. Daniel Dobslaw. <
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Contact

AmbiCube Sales Team

Lars Walter (photo on the left) and Heiko Sindlinger are the 
contacts for all matters pertaining to sales, offers, customer site 
visits and general consulting.

We look forward to your questions, requests and suggestions, and 
are happy to engage in an open dialogue with customers in order 
to obtain a personalized and optimal solution for you and your 
premises. Please do not hesitate to contact us. We will be pleased 
to assist you.

Phone: 07021 574-396
Mail: ambicube@keller-lufttechnik.de

Oliver Haase (photo on the right), Head of Sales, is 
the contact person for resellers and general sales of the 
AmbiCube.

Ulrich Stolz, Head of Technical Engineering, is the 
contact person for all matters relating to room air purifica-
tion and the elimination of viruses.
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