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Abstract

The air impurities can be removed with different kinds of air
filters. If the impurity to be removed is known, which is often
the case e.g. in industry, the proper device or action can be
chosen. Indoors, in dwellings and offices, the problem is more
indistinct. There is a variety of different pollutants, mostly
in small amounts and concentrations. The filters are selective
and they can remove only certain groups of pollutants.

There are many commercial air cleaning devices available, most-
ly intended to the filtration of particles (dust, smoke, fume
etc.). Cleaning devices for gases e.g. volatile chemical com-
pounds are few. When used indoors the devices quite often fTunc-
tion unsatisfactory due to noise level, effective air flow,

flow resistance, cleaning and maintenance, odor, bozone produc-
tion and so forth. In many cases filtration of air or the use of
air cleaning devices is argumented but the main effort is as much
as possible to eliminate the sources generating indoor air pollu-
tion.

Introduction

The requirements usually for the houses are:

— healthy

— economical

- comfortable
—-Qestethic

- energy saving.

Some of these reguirements are contradictory. Indoor environment is
complex. Good indoor enviromment and healthy building (1) consist of
many factors:

- thermal environment
- draught
- humidity
= light
— color
- noise
— indoor pollution
- particulate matter
- gases, chemical compounds
- electromagnetic fields.
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With air cleaners we can affect some of the factors. Firstly we
should analyze what we mean with good and healthy air. Usually

the quality of air is judged by its chemical composition. In indus-—
trial environments we have established threshold limits for single
chemical compounds which are usually products of the production
processes. The limit values are often compromises between detec-
tability and the acceptable risk. Thus the limits are quite high.
When measuring chemical compounds we can be happy if we can measure
concentrations down to 107?. There are exeptions, though. In the
case of radon or radiactivity generally we can actually measure each
disintegrating atom.

In dwellings, schoeols and offices the situation is different. The
observed concentrations of chemical pollutants are far below the
limits established for industrial use (2, 3). We still have problems
and health effects. Generally we assume that outdoor air i1s good or
at least better than indoor air. But we know that at least in in-
dustrialized world outdoor air 1s guite badly polluted and it often
causes serious health effects.

Removal of the source

The most effective and chiefly also the most inexpensive way to
prevent indoor air pollution is the removal of the source. Those

| 4 actions which have been made e.g. in the case of formaldehyde have
been succesful. By proper construction the radon entry to the houses
can be eliminated. For smoking some countries have restritions in
official buildings. All materials and systems are polluting or in

| some cases absorbing pollution. The idea of Fanger to introduce a

L § new unit olf is due to that (4, 3). In the air there are thousands

N of different pollutants in small amounts. The way of studying one

f ! component at the time does not solve the problem. With the new unit b -
olf it is strongly emphasized that when we build our houses and
dwellings we should pay attention to what we do and what kind of =
{1 materials and systems we use. There are many other factors than just ;-
human beings which are polluting indoor air. ;
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In the following we shall concentrate on some aspects of air clea-

m ners mostly removing particulate matter. There are some methods

H (chemical sorption, vapor ventilation, combustion and scrubbing) and

it devices to remove chemical compounds. Methods are selectivej; they

E can remove one group of impurity but others fome through. Ususlly

| also large installations are needed; for small houses devices with :
absorbents are used but results are not yet too succesful. There are i
problems with the cost pf maintenance, efficiency, air flow resis- : =
tance, polluticon holding capagity and so forth. In a HVAC system ‘
fibrous media filters, renewable media filters and electronic air
cleaners to remove particulate matter are used. Efficiency, air flow;
resistance and dust holding capasity determine the quality of the :
system (6). More than 90 %4 of particulate matter can be removed ffomt
the incoming air. Special attention should be paid to maintenance of 1
the system. - ;
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Cleaning efficiency
E=(1-2) (1)

c

o
is an important quantity whgn cleaners are considered. Here c. and c
are the concentrations of impurity before and after the cleaner.
Even more important quantity for room air cleaners is the effective
flow rate Qurs

ul—E = me"T (E)
where @, 1s the recirculation rate.

When installing a rooh air cleaner the effective flow rate should be
grater than ventilation rate and the natural removal A of the
impurity. We can estimate the effect of a room air cleaner with a
simple expression (7)

B e B

¢ Qo FAAF Qeff

where c and c; are the concentrations with and without a cleaner and
Q- the ventilation rate. If for example the room is 50 m® and venti-
lation rate 0,5 1/h with a cleaner of Quss = 100 m3/h, one should
get a reduction of 80 % in impurity concentration. Theoretically we
can remove impurities considerably with air cleaners. In practice
the situation is different. In a test of 16 different air cleaners
(8), both mechanical and electraonic filters, only 2 were qualified
acceptable when effective flow rate and noise level were considered.
Nome was qualified good. In & field study in restaurants Kimmel (%)
obtained a reduction of 20 - 50 % in particles by using electrosta-
tic presipitators. In laboratory conditions Olander et al (10) made
an extensive study on how air cleaners effect on tobacco smoke.
Cleaners widely sold in Scandinavia, covering mechanical and elect-
rostatic filters as well as ion generators, were studied. Some of
the devices had gas cleaning unit as well. Experiments showed that
particles can be removed with guite high efficiency. For gases which
were also measured (NHs, NO,, (CHz) ., HCHO) the efficiency was guite
low. None effect on carbon monoxide was found. Ion generators had
minor effect both on particles as well as on gases.

Room air cleaners can remove also radicactive products. It has been
demonstrated that air filtes can remove considerably radon dsughter
products (11, 12) and decrease somewhat the dose. In the recent
study (13) even a better result was obtained by using positive ion
generator and a ceiling fan. It has been argumented that room air
cleaners give relief for allergic and asthmatic persons. In a study
by Vilkka et al (12) no positive correlation was found among adults
suffering from asthma when electronic room air cleaners were used.

Conclusions
With air cleaners we can reduce considerably the pollution concent-

ration of incoming air. Special attention should be paid to cleaning
and maintenance of the system.
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There are many room air cleaners available commercially. Some of
them are badly operating. Problems which occur are low effective
flow rate, sound level, ozone emission, maintenance, installing
odors and so forth. When installing a room air cleaner one should
consider consider especially the effective flow rate, the space
where the cleaner will be used and the ventilation rate.

Standard procedures to test the devices are needed. With properly
installed room air cleaner one can remove certain pollutants consi-
derably. But we have to realize that the most effective way of
preventing indoor air pollution is to remove the source which emits
air pollutants indoors.
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