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Abstract: 
People spend an increasing amount of their time indoors. Thus, environmental conditions and air 
quality but also safety aspects are of specific concern in indoor settings. This contribution gives an 
overview of chemical sensor technologies used for indoor applications, focusing on explosive gas leak 
and fire detection as well as indoor air quality as the most relevant applications. These applications 
are traditionally addressed with a variety of technologies, such as metal-oxide semiconductor gas 
sensors for gas leak detection or infrared sensors for CO2 monitoring. Increased requirements led to 
multisensor developments especially for security applications such as fire detection which demand a 
high reliability of the sensor system. In recent years, modern signal processing techniques have 
increasingly been used to overcome typical problems of chemical sensors, especially limited 
selectivity as well as drift and aging. Some examples for state-of-the-art chemical sensor systems for 
indoor applications are given showing the growing potential in this area. Novel developments such as 
gas sensitive field effect transistors (GasFETs), which are currently commercially introduced, and 
sensor self-monitoring strategies for increased reliability are discussed as well as trends for the future. 

Key words: gas leak detection, indoor air quality, fire detection, semiconductor gas sensor, GasFET, 
virtual multisensor 

Introduction 
Indoor applications are an area with increasing 
interest in the field of chemical sensors. One 
driver is the increased demand for safety, not 
only in public buildings but also in private 
homes. In this context, detection of explosive 
gas leaks and early fire detection are still issues 
requiring optimal solutions, even though much 
progress has been made in the past. A second, 
more recent area of interest is the control of 
HVAC (heating, ventilation, air conditioning) 
equipment as heating and cooling accounts for 
a large percentage of the primary energy used 
today. Demands for reduced energy consum-
ption can only be met when air circulation is 
reduced, thus buildings tend to become more 
and more air tight. However, this adversely 
affects the health of the inhabitants due to 
increased levels of carbon monoxide (CO2) 
correlating with human presence but also vola-
tile organic compounds (VOC) which result from 
a wide spectrum of sources, such as building 
materials, furniture, cleaning agents and also 
human activity (i.e. sweat). Increasing concern 
especially regarding the sick building syndrome 
has led to demand for chemical sensor systems 
which can detect the most relevant components 
for determining indoor air quality (IAQ) in order 
to minimize energy consumption without cau-
sing adverse effects for humans in the indoor 

environment. Note that this should also take the 
specific scenario, i.e. the type of indoor use, 
into account: work environments will require 
different solutions compared to living rooms and 
bedrooms, kitchens and bathrooms, as the time 
spent in each scenario and the atmospheric 
composition vary widely. 

Many sensor principles have been tested and 
are used in indoor applications, notably infrared 
(IR) detection, especially for CO2 monitoring, as 
well as electrochemical cells (EC), e.g. for 
carbon monoxide (CO) detection for fire alarms 
and also to prevent poisoning by defective 
heating units. However, the most successful 
sensor principle for indoor use remains the 
metal oxide semiconductor (MOS) gas sensor. 
Indeed, the original Figaro sensors were speci-
fically developed for addressing an indoor appli-
cation, namely explosive gas leak detection, 
which is required by law in Japan. The unique 
selling point of these sensors, apart from their 
low cost combined with high sensitivity, is their 
unrivaled robustness: MOS sensors have 
proven reliable over more than ten years of 
continuous operation. This is a very important 
point for indoor applications, were sensor 
replacement every few months is not 
acceptable. 
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