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4. Indoor comfort and indoor temperature and humidity requirements

Thermal comfort depends on the exchanges of heat between the human body and its environment.
Theses exchanges depend on six factors that are classified into two families.

Environmental factor: Individual factors:

Air temperature One’s activity level
Air speed Clothing’s thermal resistance
Humidity

Wall temperature

4.1. Comfort and indoor air temperature

Human thermal comfort is defined as the state of mind that expresses satisfaction with the
surrounding environment. Maintaining thermal comfort for buildings’ inhabitants is one of the most
important goals for engineers when designing plans for heating, ventilation, air conditioning and the
building envelope. Factors which determine thermal comfort are: indoor and outdoor air
temperature, air movement, relative humidity, clothing people are wearing and the activity level they
are engaged in.

Room temperature has an influence on comfort. Within an accommodation, to feel comfortable,
advised temperatures are the following:

- 17 °Cin the bed rooms to sleep well
- 19°Cinthe living room, the kitchen and the living rooms
- 22°Cin the bathroom

Nevertheless, the comfort felt varies according to the temperature difference between indoor air and
the outer wall.

A high temperature difference between the outer wall and the indoor air usually means that the
thermal resistance of the wall is poor, that is to say, the materials that make up the wall do not
enable efficient slowing down of heat loss.

Consequences of a high temperature difference:
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- Discomfort feelings (shivering)
- Need to increase indoor air temperature by boosting heaters to feel comfortable.

Cold feeling=16°C Hot feeling= 18°C
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Figure 1 Difference of feelings between a well-insulated wall and a poorly insulated wall

To get a controlled feeling of comfort:

- The temperature difference between indoor air and outdoor wall should not exceed 3°C
- the temperature difference between the head and the feet should not exceed 3°C

4.2, Comfort, humidity and ventilation

Humidity is the amount of water vapour in the air. Water sources in buildings are:

e the exhalation of people staying inside (dependent on the level of physical work);

e the utilization of the room (drying, cooking, working, playing sports);

e “free water” which is coming into new buildings by manufacturing materials and by
the manufacturing process of the building itself.

To describe the amount of water vapour in the air the “relative humidity” is used. A
comfortable feeling for a human being is at a relative air humidity of around 50% (air
temperature of 20° C).

The air within an accommodation must be constantly renewed, for several reasons:
- Bring new air and ensure our oxygen needs
- Filter out the excess of humidity (water vapor) produced by our activities
- Filter out the air containing odors and pollutants

Ventilation is therefore absolutely necessary to ensure health, security and comfort in any
accommodation.
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In the past, ventilation was naturally done by opening the windows, or through the walls which were
hardly airtight. In more newly built accommodation, where walls are insulated, ventilation is done
through mechanical systems, thanks to air intakes located on the doors and the windows, and
extraction units, set up in specific rooms, in bathroom and kitchen in particular.

In any case, and in order to secure air exchange, it is important to manually ventilate its
accommodation every day, both summer and winter, for about five minutes, by opening the windows
and by turning off the heat.

Comfort and air speed
Air motion in the accommodation influences the air temperature felt.

Thus, the faster the air motion is, the higher the room temperature is needed to feel comfortable.
For example:

- For an air motion of 0.15 meters per second (m/ s), the comfortable temperature is 21 ° C

- For an air motion of 1 meter per second (m/ s), the comfort temperature is 25 ° C

Note: In old houses, generally not insulated, ventilationis more difficult to control. The air
motion is generating greater feelings of discomfort.

Comfort and humidity
Indoor air has a humidity level, that impacts our comfort and health.

The main sources of humidity in a house are:
- Domestic activity (showers / bathrooms, kitchen, breathing, cleaning and clothes drying, house
cleaning).

For example, a person releases an average of 0.5 liter of water per day, and drying clothes ejects up
to 1 liter of water per hour as it dries.

- Infiltration of rainwater through the roof or deteriorated walls

- Capillary: water rises from moist soil through the walls

Globally, from 10 to 20 liters of water are released into the air every day.

Inhibiting factors:

- Over use of water

- Inadequate heating

- Obstruction of entrances or airing

- Poor thermal resistance of walls (the temperature being low, air condenses more easily in contact
with these walls)

Consequences
Humidity in the air is measured by percentage. The ideal humidity should be between 40% and 60%.

Consegquences of low humidity (below 30%)
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- Increase of static electricity (small electric discharges when in contact with metal objects)
- Increase of discomfort and irritation to tobacco smoke (odors are more noticeable)

- Increase of the concentration of dust in the air, which can carry bacteria and impact health
(respiratory disease)

Consequences of excessive humidity (above 70%)

- Visible effects in housing:

Water runoff on and beneath the windows

Wall degradation and mold development (unsticking wall paper, mold and fungi in wall corners and
in the coldest parts)

Discomfort associated with cold walls, heat over-consumption: discomfort, visible damage, dirty
appearance

- Visible effects on health:

Humidity promotes the emergence of dust mites and cockroaches that like hot and humid places.
The presence of fungi and mold cause allergies (eczema, rhinitis, asthma ...)

Babies and children are particularly vulnerable to respiratory problems, because of their weaker
lungs.

Fight against humidity

The right thing:

- Ventilate the place to remove excess humidity

- Do not block air inlets and outlets, which must be regularly cleaned

- Do not dry clothes inside the house

- Ventilate, especially when cooking, bathing or other activities that release water vapor

- Heat properly
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