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Environmental pollution is becoming a serious global health concern.
People are regularly exposed to air pollution from outdoor sources such as
transportation and industrial activities. These air pollutants may enter the
building with outside air or may be generated internally. Ventilation is an
important method for removal of these contaminants and to maintain good
indoor air quality. The higher the ventilation rate, the better the indoor air
quality can be achieved if the fresh air comes from the non-polluted
ambient source. It is shown that higher ventilation rates can lead to lower
rates of sick leave and the prevalence of common respiratory diseases [1].
However, a significant amount of energy is required to condition the
indoor air, especially in cities where humidity is high in summer. It has
been estimated that over 30% of energy in commercial buildings is
consumed to handle the fresh air mainly for the electrical fan power and
cooling/heating energy [2]. Although over-ventilation may lead to ensure
of proper indoor air quality that satisfies the standards, it is a significant
waste of energy and negatively affects the environment. On the other hand,
under-ventilated buildings may have severe adverse effects on occupants.
Therefore, an operationally cost-effective ventilation control strategy, such
as smart demand control ventilation (DCV), is necessary for buildings.

Though CO2 is not a principal contaminant of concern, it has been widely
used as an indicator of occupant-related contaminant sources to control
DCV systems [3]. There are still several challenges associated with CO2-
based DCV control systems:

Using CO2 as a baseline reference to measure and control ventilation
would not be a precise method as the CO2 level may vary significantly due
to production sources in the exterior of the building especially when the
fresh air supply comes from the polluted ambient source.

The response time and recovery time of the sensors are in the range of
several minutes to several hours so there will be a delay in air conditioning
systems.

The most important issue with CO2 based DCV system is that it does not
measure the concentration of any hazardous gas in the indoor air and thus
exposure to these gases may cause various breathing problems for the
occupants.

To address these challenges, it is highly recommended to use a set of gas
sensors to estimate the actual concentration of several indoor contaminants
and adjusts the fresh air supply rate to maintain several indoor air
pollutants at acceptable levels. Among the variety of sensors developed for
gas pollutants, UV activated solid-state chemical gas sensors that utilize
UV-LEDs for sensor activation at room temperature are promising
candidates for this application [4-6].

These sensors have fast response and recovery time constants, are
environmentally friendly, operate with significantly lower energy and have
a very long lifetime with self-cleaning specifications [7]. The
aforementioned sensor networks not only provide selective sensing, but
also offer the possibility of being configured in a matrix arrangement to fit
different measuring environments [8]. Although the technology is new, it
has the potential to transform the entire spectrum of sensor development
and demand control ventilation systems to lower the building energy
consumption and reduce diseases caused by polluted indoor air.
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