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Humidification - friend or foe?
The required humidity in office spaces and the question

whether or not humidification is necessary, have been con-

troversial issues for years. On the one hand, it is generally

taken that the relative humidity should not be too low in

the winter, for instance 30% R.H at the lowest. On the

other hand, however, there has been a lot of resistance to

the way HVAC technology has tried to realise this objective.

As a result of maintenance problems, corrosion, costs and

particularly the often poor hygienic conditions, humidifica-

tion systems havebecome less popular. Re-orientation as

to whether air humidification is desired or required and

an analysis of the possibilities modern HVAC technology

can offer are urgently called for.

Ing. Ben Bronsema, Ketel Consuiting Engineers -Delft University ofTechno/ogy
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S
tarting point for the investigation
will be 'human health'. It goes with-
out saying that this aspect takes first
priority over aspects such as 'thermal

comfort' .

According to many researchers [1], the risk
of infection of the airways increases with a
low air humidity, due to drying out of nose
and glottallarynx mucous membrane, thus
losing their function as dust filter partly or
entirely. The lower limit mostly mentioned
in this context is 40 % RH. Personal tendency
and smoking habits affect this limit as weil.

Humidity and indoor dust
With a low RH., dust is spread easily in an
office space. Since dust functions as carrier
of viruses, the risk of viral infections basic-
ally increases with a low RH.
However, increasing RH. to limit the risk of
viral infection might have a contrary effect,
since a higher RH. increases the chances of
survival of viruses and bacteria, thus leading
to potentially more of these organisms in the
air. An effective dustjighting through optimal
filtering of the ventilation air, thorough

cleaning, avoiding dust sources in the room
and possibly the use of ionizers can reduce
this risk effectively.
For vacuum cleaning a central vacuum clean-
ing system is absolutely favourite. Some
manufacturers supply vacuum cleaners pro-
vided with highly efficient filters, which can
be used as next best.

Many people, including the writer of this
article, would, under normal circumstances,
not or hardly be affected by dry air. In dusty
rooms one might be more affected by it than
in rooms with clean air. Long stays in an ex-
tremely dry environment, for example during
a long flight, is not very pleasant and certain-
ly not healthy. A sneezing passenger, for
example, might infect quite a number other
passengers. In addition to the dry atmosphere,
the dense crowd plays a part, spreading
human dust (skin scales, clothing), viruses
and bacteria in the smaliliving space.

The question thus arises as to whether the
humidification policy should be adjusted to
a large group of people who are not bothered
by dry atmosph~re or to the smaller group
who is indeed sensitive to humidity. Or should
other factors be considered?

Humidity and the sick-building
syndrome
The notion of Sick Building Syndrome (SBS)
is used to refer to a recurring pattem of com-
plaints which is particularly associated with
modem office buildings often equipped with
HVAC installations.
There are various SBS definitions, which are
all characterised by the fact that they deal
with a problem involving a considerable
number of complaints voiced by people
working in buildings, without being able to
pinpoint the exact cause of those complaints.
Recurrent SBS complaints often include
complaints about the nose (stuffed up, itching,
runny nose), the eyes (itching, irritating eyes,
tears), mucous membrane (dry throat, stuffed-
up nose), skin (dry skin, rash, itching skin),
listlessness, headaches and asthma-like symp-
toms.

It is striking, however, that many people ex-
periencing the above-mentioned complaints,
blame the dry air inside. Humans, however,



do not have a sense that directly recognises
humidity, and, as far as we know, SBS
research has never established a c1ear relation

between complaints about dry atmosphere
and the actual air humidity. More than once,
for that matter, the contrary proved to be true!

Based on extensive research, David P.Wyon,
a prominent Swedish physiologist, has estab-
lished that it is not as much as the air humi-
dity itself that causes people to complain
about dry air, but rather the temperatures
which are too high. Lowering the air tempe-
rature by 2 oe from 23-24 oe to 21-22 oe
will have a more positive effect on the number
of complaints than increasing the relative
humidity from 20% to 40% R.H. will [2].
Other researchers, mainly from Scandinavia,
share this conc1usion [3,4].
In hospitais, nursing homes and homes for
the elderly a temperature of 23°- 24° e is
required and humidification is desirabie for
that reason.Added to this the health condition
of the residents makes humidification even
more necessary. However, the staff generally
will not appreciate this.
In offices a maximum room temperature of
20°-21° e is recommended in the heating
season, thus lessening the need of humidifi-
cation.

The questions therefore remains whether air
humidification should be used when fighting
the Sick Building Syndrome. There are just
as many in favour of this argument as there
are against it [5,6].
It seems, however, that the supporters have
been guided by the positive effects of air
humidification on health; while the opponents
focus more on the possible risks involved in
humidification. This, however, can by no
means be regarded as a very accurate consi-
deration of the pros and cons.
A shaky bicyc1ecan be dangerous but cyc1ing
itself, on the contrary, is very healthy!

Humidity and thermal comfort
There is no considerabie infIuence of the air
humidity on thermal comfort. ISO 7730 [7]
states the followingin Annex D (informative):
"It is recommendedthat the relative humidity
be kept between 30% and 70%. The limits are
set to deerease the risk of unpleasantly wet
or dry skin, eye irritation, statie eleetricity,
microbial growth and respiratory diseases".

Figure 1 shows the infIuence of R.H. and air
temperature on the thermal comfort. The
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diagram is constructed on the basis of the
PMV formula in ISO-7730, and the follow-
ing conditions:
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- ciothing value
- rel. air velocity
- PMV

100

90

80

~ 70
.......

i 60
ti 50

40
30
20

19.6

: 1,4 met
: 1,0 cio
: Var:0,1 - 0,15 and 0,2 mis
: 0

180-7730
iso-pmvvalues(pmv= 0)

19.8 20
Ta=Tr [°C]

20.2

FigureI. Influenceof R,H.andAirTemperatureon theThermalComfort

Lowering the R.H. from 45% to 30% could
be compensated with Var = 0.1 mis by an
increase of the air temperature from 20 oe to
20.4 oe at PMV = 0 constantand mean radiant

temperature is equal to air temperature. This
holds for a uniform thermal environment,

yet is not always the case in practice; reality
is often much more complicated.
This may be illustrated by the infIuence of
air humidity on thermal comfort when people
move between different humidity zones in a
buil ding. This is causedby absorption and
evaporation of humidity in and out of c1othing.
For example, it is difficult to ensure thermal
comfort for someone moving from a humidi-
fied spaceto a non-humidified meeting room
or canteen. Body moisture in the c10thing
evaporates and causesthermal discomfort.

Humidity and indoor air quality
If the air is pollutedby irritating and/or
harmful substances, extra attention should
be paid to a proper level of air humidity.
Thus, mucous membranes in the airways
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will stay in better shape and will be more
resistant to air pollution. The same goes for
the eyes and the skin.
The most widespread sources of air pollution
in the indoor environment incIude [8]:
- The outside air: irritating gasses, such as

ozone, nitrogen oxides, sulphur dioxide,
volatile organic materiais, "black smoke",
pollen and particularly fine dust (PM10-
PM2,5) which in urban environments is
(usually) C01l1aminatedwith heavy metals
and PAH (poly-cyclic aromatic hydrocar-
bons).

- Bui/ding,finishingand constructionmate-
ria Is: volati/e organic compounds, formal-
dehyde and allergen aerosols (fungi alld
mites).

- Man-related and work-related activities:

tobacco smoke, "human dust" (skin scales

and clothing), pathogen aerosols, paper
dust, aerosols from sprays for cleaning
and personal hygiene, plants and flowers,
etc. ozone and volati/e organic materials
from printers, copiers, etc.

- Installations for mechanical ventilation
and airconditioning (unfortullately) in
case of dirty installations.

Optimal cIeaning of the ventiIation air [9,10],
using "healthy" materials in the interior, pre-
venting pollution by man-related and work-
related activities, a good design and regular
cIeaning of interior and installations [I I],
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Figure 2. Optimum R.H. ranges for heaIth
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and finally, adequate ventiIation can provide
the indoor environment with a great deal of
protection. A building that has already been
optimised as far as these aspects are concer-
ned from the design stage up to and incIuding
its actual use, and which is operated on the
basis of these aspects, would, in principle,
not require air humidification. However,
allowing for a certain 'error tolerance' would
most certainly be advisable, especially con-
sidering the ever increasing, most vulnerable
group of people, i.e. those with airway dis-
orders (CNSLD patients, allergies). In addi-
tion to this, it is also advisable to protect
employees in laboratories, etc. against odd
substances in the air by means of air humidi-
fication.
Figure 2, taken from a very interesting articIe
written by E.M. Sterling et all [12] shows an
optimum R.H. of 40 - 60 %. In non-ideal
real-life buildings the RH should therefore
be kept at a minimum of 40 %. During very
low outside temperatures a reduction down
to 30% is acceptable for energy saving and
buiIding physical reasons.

Humidity and statie electricity
With a low air humidity and wrong carpets,
static charging and discharging may occur,
which may in turn result in computer errors
when touching computers. An air humidity
from 40% to 50% is one of the solutions to
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this problem. The higher level of humidity
will, especially with hygroscopie materials
such as wool, facilitate discharging electricity.
However, opting for an anti-statie carpet, or
applying an electric conducting coating if
the wrong carpet is already placed, would be
a fundamentally better solution. This is em-
phasised by the fact that the above-mentioned
minimum R.H. of 40% does not entirely pre-
vent problems concerning statie electricity.

Humidity and the building
A high air humidity in the winter is bound to
have certain risks for the construction of
buildings. The risk of condensation on cold
planes and in certain constructions increases,
which may cause damage, as weIl as fungal
growth. Many people are allergie to this. In
general, it is recommended that humidity is
kept as low as possible during winter.

Conclusions.Humidity and Health:
- R.H. preferably not under 40 %

.Humidity and Indoor Dust:
- Dust fighting of paramount importance
- Think of ionizers
- Humidification only in case of unavoid-

able dust

.Humidity and SBS:

- Keep maximum room temperature in
winter at 210 C or below

- Humidification at higher room tempera-
tures

.Humidity and Thermal Comfort:
- No humidification required

.Humidity and Indoor Air Quality:
- No humidification required in case of a

healthy indoor environment
- In other cases and if mechanical ventila-

ting systems are not designedand operated
hygienically, humidification up to 40 %.

.Humidity and Statie Electricity:
- First choiee is good carpeting
- Humidifieation is second choiee

.Humidity and the Bui/ding:
- Humidification not desirabie

These conclusions are pictured in the decision
diagram humidification, fig. 3
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Summary
Healthy people in a clean and healthy indoor
environment will probably not need air humi-
dification. This ideal situation can, of course,
not be realised, but one could, dependent on
the location, try to approach this situation.
Persons sensitive to dry air may be helped by
the use of individual ionisers and/or humidi-
fiers. .

Health, air quality, regular cleaning and com-
pany processes influencing this are, however,
not constant factors.

In many cases, especially in
buildings with mechanical ven-
tilation equipment or aircondi-
tioning, it is preferred to allow
for the possibility of a minimal
air humidification up to 30% -
40% R.H. in the heating season.
It goes without saying, that the
remedy may not be worse than
the disease, in other words: the
highest degree of hygiene is ab-
solutely necessary.
A thorough investigation has to
be made to evaluate the various
humidification systems on this
and other aspects. Our profes-
sion has still some work to do
regarding this issue.
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