Relative humidity between 40% and 60% helps th

- Reduce infection transmission,
« Reduce bioaerosol infectivity,
« Reduce SBS disorders.

SICK BUILDING SYNDROME (SBS)

It defines the symptoms of health disorders suffered by building occupants. The longer a person stays
in the building, the worse their symptoms get. An improvement generally occurs when people leave
the building.

Symptoms may include dry eyes, headaches, tiredness, dry skin, rashes, blocked or runny nose and
result in a high absenteeism rate.

Several interrelated physical factors such as inadequate ventilation, uncomfortable temperatures, low
relative humidity and poor lighting can have a cumulative effect and increase the severity of SBSY.
When the indoor relative humidity is about 40% to 60% (7 to 10 grams of moisture per kg of dry air), symp-
toms like dry skin, dry eyes, stuffy nose and respiratory infection are reduced.

Maintaining the right indoor climate and controlled humidification also allows to reduce the heating
costs: 1°C of heating can be saved by increasing the relative humidity from 20% to 50%.
(A 10% increase in relative humidity results in a feeling of warmth equivalent to a 0.3°C increase in operating temperature)
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Adequate relative humidity protects your eyes

A relative humidity maintained between 40%-60% helps prevent the evaporation
of the lacrimal film and SBS disorders associated with.

Tear or tear film is a thin, almost invisible barrier that
covers the eye. It consists of three very thin layers (li-
pid, water and mucin layers). Its function is to protect
the ocular surface (eye, cornea and conjunctiva) against
irritation and infections. The low relative humidity is a
proven risk factor for developing Dry Eye disease®.

Fine dust particles (allergens and pathogens) can
penetrate the conjunctiva through cracks in the tear film
layers. The thickness of the tear film also depends on
air humidity.

If room air is kept dry, evaporation of tear fluid increases. Eye and conjunctiva irritation affects visual
performance, which can lead to fatigue, dizziness and headaches due to tension in the forehead, back
of the head or neck.
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Thanks to controlled air humidification, dry eye strain complaints are 50% reduced®.



Adequate relative humidity protects your skin

Maintaining a relative humidity between 40 % and 60 % prevents from dehydration
of NMF (natural moisturizing factors) and SBS disorders associated with dry skin.

Patients with atopic dermatitis or psoriasis generally experience worsening symptoms in winter” and
dry environments produced by air conditioning or central heating. In general, increased skin rough-
ness can be observed after 3 hours of exposure to 30% relative humidity®.

Skin is the largest organ of the human body and acts
as a self-healing barrier that protects against shocks,
dangerous chemicals or microorganisms. It also pre-
vents from the uncontrolled loss of water and is impor-
tant for thermoregulation of our body (homeostasis)®.
Skin is composed of several layers (epidermis, dermis
and hypodermis) and sub-layers, including the stratum
corneum (SC), which is the outer part of the epidermis.
In a dry air environment, the skin will be dehydrated STRATUM CORNEUM
and loose its protective abilities.
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Skin has a very low permeability, it is not totally tight'®. At a constant air temperature, moisturization of
the skin increases with the humidity of the air®™? thanks to the sorption ability of the SC, NMF and SC
lipids

40
25
35
_ 30 = 20
g g
= 25 T
K £ 15 .
c 20 o f L
o [¥] -~ - -
: 15 5 10 !
[} - <
5 g - -
2 10 5
5 e \
‘-"""'_F
o = & ° )
20 30 40 50 60 70 80 90 20 40 60 80
Air relative humidity (%) Air relative humidity (%)
% WATER IN SC LIPIDS % WATER IN ISOLATED CORNEOCYTES

(SORPTION DATA AT 25°C)* (SORPTION DATA AT 25°C)"*



Adequate relative humidity protects your nose mucosa

Maintaining relative humidity between 40%-60%
helps prevent from cold nose and nosebleeds.

Nose is the access to our lungs, and its mucous membrane filter heats and humidifies the air we breath.
It is equipped with sensors that analyze smell and degree of heat (hot/cold) in the air®™. The nasal
mucous membrane can be damaged by prolonged exposure to dry air, making it more vulnerable to
congestion and infection.
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When nasal hair cells are damaged, they are replaced by goblet cells, re-
sulting in hypersecretion of mucin. The loss of hair cells also decreases
mucociliary activity ™, resulting in changes in mucociliary clearance:

- nasal congestion.

- the respiratory tract is altered, making it more susceptible to infections
1) such as those caused by rhinovirus (cold) and influenza virus (flu).
Human rhinoviruses account for more than 50 % of upper respiratory
tract infections. They may also lead to sinusitis, bronchitis, bronchiolitis,
hypothermia, sore throat, and otitis media.

Low humidity increases the incidence of influenza outbreaks. High transmission and infectivity of
respiratory viruses is strongly associated with low relative humidity. To reduce risks, it is important to
maintain indoor relative humidity between 40% and 60% (©")




Adequate relative humidity prevents ESD

ESD is a particularly dangerous phenomenon because you are the source of
these transients. It is the static electricity which builds up on your body. The
jolt you get from touching a doorknob or shaking someone’s hand is ESD™®.

Maintaining relative humidity between 40% and 60%, reduces the accu-
mulation of static electricity in the air, and eliminates its consequences :

discharges in contact with other people or metal objects, clothing charged ESD
. . . Electrostatic Discharge
with static electricity... PROTECTION
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