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Components of IAQ: A Comprehensive
Overview

Indoor Air Quality (IAQ) is influenced by various factors and components that
determine the health and comfort levels of indoor environments. Understanding
these components is essential for assessing and improving IAQ in homes, offices,
schools,and other indoor spaces.
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Indoor Air Quality (IAQ) is influenced by various factors and components that determine the

health and comfort levels of indoor environments. Understanding these components is essential
for assessing and improving IAQ in homes, offices, schools, and other indoor spaces.

Introduction

Indoor Air Quality (IAQ) is a measure of the cleanliness and healthiness of the air inside
buildings. It is affected by various pollutants and environmental factors. By identifying and
understanding the major components of IAQ, we can better manage and improve air quality in
indoor spaces.

Major Components of IAQ
Particulate Matter (PM)
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Particulate Matter (PM) consists of tiny particles suspended in the air, including dust, dirt, soot,
smoke, and liquid droplets. PM is categorized based on particle size:

PM10: Particles with diameters of 10 micrometers or smaller.

PM2.5: Fine particles with diameters of 2.5 micrometers or smaller.
Sources:

Combustion processes (vehicle emissions, industrial processes, residential heating)
Construction and demolition activities

Biological sources (pollen, mold spores)
Health Effects:

Respiratory issues (asthma, bronchitis)
Cardiovascular problems

Reduced lung function

More About PM: Particulate Matter: Understanding Airborne Particle Pollution

Volatile Organic Compounds (VOCs)
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VOCs are a group of organic chemicals that easily evaporate at room temperature. Common
VOCs include formaldehyde, benzene, and toluene.

Sources:

Paints, varnishes, and coatings

Cleaning products and disinfectants

Building materials and furnishings

Personal care products
Health Effects:

» Eye, nose, and throat irritation
+ Headaches and dizziness

« Long-term exposure can lead to liver, kidney, and central nervous system damage, and
some VOCs are carcinogenic.

More About VOCs: Understanding VOCs: Sources and Impacts on Health and Environment

Carbon Dioxide (CO2)
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Carbon Dioxide (CO2) is a naturally occurring gas that can accumulate indoors due to human
activities.

Sources:

Human respiration
Combustion processes (heating systems, cooking)

Health Effects:

Elevated levels can cause discomfort, dizziness, headaches, and fatigue.

High CO2 levels indicate poor ventilation, which can lead to an accumulation of other
indoor pollutants.

More About CO2: Carbon Dioxide vs Carbon Monoxide Understanding_the Differences

Carbon Monoxide (CO)
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Carbon Monoxide (CO) is a colorless, odorless gas that is highly toxic.

Sources:

Incomplete combustion of fossil fuels (gas stoves, heaters, fireplaces, vehicle exhaust)
Tobacco smoke

Health Effects:

Interferes with oxygen transport in the bloodstream

Causes symptoms ranging from headaches and dizziness to severe poisoning and death
at high levels

More About CO: What is Carbon Monoxide (CO)

Biological Contaminants
Biological contaminants include bacteria, viruses, fungi (mold), dust mites, and pollen.
Sources:

Damp and humid environments (promote mold growth)
Pets (dander)
Inadequate ventilation and poor housekeeping

Health Effects:
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Allergic reactions (sneezing, eye irritation, asthma)

Infections and illnesses (respiratory infections)

Temperature

Temperature affects both comfort and health. Extreme temperatures can lead to discomfort and
stress, affecting productivity and well-being.

Optimal Range:
Generally, 68-75°F (20-24°C) for comfort.
Humidity
Humidity levels influence the presence of biological contaminants and comfort.
Optimal Range:
30-50% relative humidity
Health Effects of Imbalance:

Low humidity can cause dry skin, respiratory irritation, and increased static electricity.

High humidity can promote mold growth and dust mites, causing allergies and respiratory
problems.

Radon

Radon is a radioactive gas that is naturally released from the ground and can accumulate in
buildings.

Sources:

Soil and rock beneath buildings

Cracks in floors and walls
Health Effects:

Long-term exposure is the leading cause of lung cancer among non-smokers.

Monitoring and Managing IAQ Components

Effective management of IAQ involves regular monitoring and proactive measures to control
indoor air pollutants and environmental conditions.



Monitoring Devices:
Particulate Matter Monitors: Measure PM2.5 and PM10 levels.

VOC Sensors: Detect concentrations of various VOCs.

CO2 Sensor and CO Sensors: Measure indoor levels of these gases.

Humidity and Temperature Sensors: Track indoor climate conditions.

Radon Detectors: Monitor radon levels in buildings.
Ventilation:
Ensure adequate ventilation to dilute and remove indoor pollutants.
Use mechanical ventilation systems and natural ventilation (opening windows).
Air Purification:
Employ air purifiers with HEPA filters and activated carbon filters to remove
particulates and VOCs.
Use UV-C light purifiers to eliminate biological contaminants.
Source Control:
Choose low-emission products and materials.
Maintain appliances and HVAC systems to prevent pollutant release.
Implement regular cleaning and maintenance routines.
Humidity Control:
Use dehumidifiers in damp areas to prevent mold growth.

Use humidifiers in dry environments to maintain optimal humidity levels.

Conclusion

Understanding the components of Indoor Air Quality (IAQ) is essential for creating and
maintaining healthy indoor environments. By identifying the sources and effects of various
indoor air pollutants and implementing effective monitoring and control strategies, we can
significantly improve the quality of indoor air, protect health, and enhance comfort and
productivity in indoor spaces. Regular monitoring and proactive measures are key to achieving
and maintaining good IAQ, ultimately leading to a safer and more pleasant living and working
environment.
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