
Data-Driven Ventilation Optimization:

How HVAC Businesses 
Can Lead the Way in 
Creating Healthier 
Indoor Environments



Air quality issues are on the rise, especially in urban areas. Pollutants such as ozone, 
particulate matter, and nitrogen dioxide can have a negative impact on human health.



Data-driven technologies can help HVAC systems to respond to these issues in a 
number of ways. For example, it can be used to

 Monitor air quality in real time
 Identify and address sources of pollution
 Optimize ventilation systems to improve air quality.



This whitepaper explores the pivotal role of Indoor Air Quality (IAQ) in the HVAC 
industry and how Air Quality-Driven Ventilation Optimization (AQ-DVO) can empower 
HVAC businesses to enhance their offerings and address the surging demand for IAQ 
solutions. With the growing recognition of IAQ's impact on health, productivity, and 
energy efficiency, the whitepaper offers valuable insights on optimizing HVAC systems 
to align with these evolving needs. 



Additionally, it introduces Ambee's Air Quality API, a powerful tool that enables HVAC 
businesses to implement data-driven ventilation solutions by granting access to real-
time air quality data and actionable insights, ultimately contributing to improved IAQ 
and reduced energy consumption.

Abstract



Indoor air quality (IAQ) significantly affects human 
health, comfort, and productivity. Poor IAQ may result 
in health issues, such as allergies, asthma, and 
respiratory infections, along with fatigue, headaches, 
and concentration difficulties.



Traditional HVAC and Smart Homes systems aim to 
regulate temperature and humidity but often neglect 
IAQ and real-time air quality index was not taken into 
consideration, and in fact a major challenge to capture 
it in real-time. They operate on set schedules, 
regardless of indoor air quality, causing over-
ventilation, energy wastage, and increased exposure to 
outdoor pollutants.



Air quality-driven ventilation optimization (AQ-DVO) is 
an innovative HVAC control approach that utilizes data-
driven technologies and sensors for real-time 
monitoring and adjustments. It maintains optimal IAQ, 
irrespective of outdoor air quality or indoor activities.

Introduction

We spend  of our 
time indoors. Pollution 
indoors is  higher 

than outdoors

90%

2-5x



 Improved IAQ: Reduced exposure to indoor air 
pollutants (e.g., PM, CO2, VOCs) leading to health 
benefits, such as lower allergy, asthma, and 
infection risks

 Improved comfort and productivity: Better IAQ 
enhances occupant comfort and productivity

 Lower energy costs: AQ-DVO systems optimize 
ventilation, reducing over-ventilation and energy 
waste.



As awareness of IAQ's significance grows, AQ-DVO 
systems are gaining popularity in various settings, 
including commercial buildings, schools, hospitals, and 
homes.

Key advantages of AQ-DVO 
systems

Common Indoor Air Pollutants

Source: Catalyst Basf

Airborne 

particles

from diesel exhaust, dust, 
smoke and other sources

Indoor 

formaldehyde

from building materials, 
furniture, cooking, and 

smoking

Household odors & 
gases

from activities such as 
painting, cooking, and 

smoking

Ozone 

from outdoor air(ground level 
ozone) is harmful to breathe

Carbon Dioxide

from people exhaling and 
cooking

https://catalysts.basf.com/industries/air-quality/indoor-air-quality


96% of homes have at least one type of indoor air quality issue as per 
USA Today. And the same source says “Breathing clean air is big 
business.” The Air Quality Monitoring Market is expected to exceed 
more than $7 billion by 2024, which clearly states the demand. The 
above Indoor Air Quality Scale with PM 2.5 shows a better picture with 
health recommendations.



This data shows that there is a growing awareness of the importance 
of indoor air quality and a growing demand for solutions to improve it. 
AQ-DVO systems are a key part of the solution. By using data-driven 
technologies and sensors to monitor and adjust ventilation systems in 
real-time, AQ-DVO systems can help to ensure that indoor air quality is 
always at optimal levels. This can lead to significant health, comfort, 
and productivity benefits for occupants, as well as reduced energy 
costs for building owners and operators.

Importance of Indoor Air 
Quality

https://www.usatoday.com/story/tech/columnist/2019/09/15/pollution-how-tell-if-air-quality-at-home-is-safe-to-breathe/2164113001/


$75 billion

(Atmosphere)

 a year is lost in productivity 
due to adverse health effects caused 
by poor air quality in buildings in the 
United States. 

In the UK, more than  of homes 
are located in areas where air 
pollution exceeds WHO-
recommended limits. 

97%

(The Guardian)

The WHO estimates that indoor air 
pollution is responsible for  of the 
years of life lost to early death 
worldwide. 

2.7%

(MIT)

Source: IQAir

https://housefresh.com/indoor-air-quality-statistics/#:~:text=(International%20Journal%20of%20Environmental%20Research,during%20the%20COVID%2D19%20pandemic.
https://housefresh.com/indoor-air-quality-statistics/#:~:text=(International%20Journal%20of%20Environmental%20Research,during%20the%20COVID%2D19%20pandemic.
https://housefresh.com/indoor-air-quality-statistics/#:~:text=(International%20Journal%20of%20Environmental%20Research,during%20the%20COVID%2D19%20pandemic.
https://www.iqair.com/newsroom/what-is-aqi


A published study by Chrissi A. Antonopoulos,  Samuel I. Rosenberg, et 
al. finds that 

 At the 
workplace, the Lawrence Berkeley National Laboratory concluded that 

 



HVAC systems are important for making the air inside buildings 
healthier. They do this in several ways

 Bringing in Fresh Air and Removing Stale Air: HVAC systems help 
by taking in clean, outdoor air and getting rid of old, stuffy indoor 
air. This helps decrease the amount of bad stuff in the air like dust, 
carbon dioxide, and other pollutants

 Cleaning the Air: HVAC systems have filters that can get rid of bad 
things in the air. Some filters are better at this than others. For 
example, high-efficiency filters (HEPA) can get rid of really tiny 
particles that regular filters can't.

homes with whole-house mechanical ventilation (WHMV) 
have lower levels of formaldehyde, radon, CO2, and NO. 

improvements made to indoor air quality can boost workplace 
performance by 10%.

How can an HVAC system 
improve Indoor Air Quality?

https://www.sciencedirect.com/science/article/pii/S0360132323005073
https://www.sciencedirect.com/science/article/pii/S0360132323005073
https://pubmed.ncbi.nlm.nih.gov/15330777/
https://pubmed.ncbi.nlm.nih.gov/15330777/
https://pubmed.ncbi.nlm.nih.gov/15330777/


 Managing Humidity: HVAC systems can control how much moisture is in the air. 
Too much moisture can make mold and mildew grow, while too little moisture can 
make it hard to breathe. HVAC systems help find the right balance to make the air 
comfortable.



Here are some specific examples of how HVAC systems help

 Less Smoke Exposure: HVAC systems make sure there's fresh air and clean the air, 
which can help reduce the amount of secondhand smoke indoors. This is important 
because secondhand smoke is really bad for health

 Lower Radon Exposure: HVAC systems can also reduce exposure to a radioactive 
gas called radon. They do this by getting rid of indoor air and bringing in outdoor 
air. Radon usually comes from the ground and can get inside buildings, so it's 
important to have a good HVAC system that can help with this

 Fewer Allergens: HVAC systems can filter out common allergens like dust, pollen, 
and pet dander. This is especially helpful for people with allergies or asthma, as it 
reduces things that can make them feel sick

 More Comfort and Focus: When the air inside is clean and comfortable, it's easier 
to stay alert and get work done. People are less likely to feel tired, get headaches, 
or have trouble concentrating when they breathe clean air.



The HVAC system market is expected to grow in all 
regions of the world, but the Asia Pacific region is 
expected to experience the fastest growth. This is due 
to the region's rapidly growing population and 
urbanization.



The HVAC system market is a fragmented market with 
a number of players operating in the space. Some of 
the key players in the market include Carrier, Trane, 
Lennox, Daikin, and Mitsubishi Electric.



The HVAC system market is a key market for players in 
the market. The market is expected to grow 
significantly in the coming years. This growth will be 
driven by increasing urbanization, rising incomes, 
government regulations, growing demand for energy-
efficient solutions, increasing trend of smart homes, 
and growing demand for environmentally-friendly HVAC 
units. The Asia Pacific region is expected to experience 
the fastest growth in the HVAC system market.

HVAC Business 
Outlook



The global HVAC market reached a value of 
about USD 

 in the forecast period 
of 2024-2032 to reach a value of nearly USD 
289.79 billion by 2032.

168.65 billion in 2023 and is expected 
to grow at a CAGR of 6.2%

The global commercial HVAC market was valued 
at $65,846.16 million in 2023.

The North American HVAC system market was 
projected to grow from $46.74 billion in 2023 to 
$67.47 billion by 2030.

https://www.expertmarketresearch.com/reports/hvac-market#:~:text=Global%20HVAC%20Market%20Outlook,USD%20289.79%20billion%20by%202032.
https://www.expertmarketresearch.com/reports/hvac-market#:~:text=Global%20HVAC%20Market%20Outlook,USD%20289.79%20billion%20by%202032.
https://www.360researchreports.com/enquiry/request-sample/23833062
https://www.fortunebusinessinsights.com/north-america-hvac-system-market-106243
https://www.fortunebusinessinsights.com/north-america-hvac-system-market-106243


 Costly Maintenance and Repairs: HVAC systems need regular 
upkeep and fixing, which can be expensive. This makes it difficult 
for the HVAC market to expand

 High Initial Expenses: Purchasing and installing HVAC systems can 
be pricey. This cost can be a barrier for many businesses and 
homeowners

 Complex Installation: Installing HVAC systems is complicated and 
requires specialized knowledge and skills. This complexity can make 
installation challenging and costly, limiting market growt

 Lack of Awareness: Some businesses and homeowners are not 
aware of the advantages of HVAC systems, such as improved 
comfort, productivity, and energy efficiency. This lack of awareness 
can reduce the demand for HVAC systems and restrict market 
growth

 Competition from Other Technologies: There are various 
alternative technologies available for enhancing indoor air quality, 
such as air purifiers and ventilation systems. This competition can 
hinder the growth of the HVAC market.

Challenges Faced by HVAC 
Businesses

“Improved ventilation rates can result in up to 35% fewer staff sick days. 87% of U.S. 
homeowners are not aware that the air quality inside their homes may be less than the 

air quality outside their homes. (American Lung Association)

https://learn.kaiterra.com/en/resources/22-statistics-that-prove-air-pollution-should-be-a-priority-for-businesses#:~:text=Using%20a%20CO2%20based%20demand,35%25%20fewer%20staff%20sick%20days.
https://housefresh.com/indoor-air-quality-statistics/#:~:text=(International%20Journal%20of%20Environmental%20Research,during%20the%20COVID%2D19%20pandemic.
https://housefresh.com/indoor-air-quality-statistics/#:~:text=(International%20Journal%20of%20Environmental%20Research,during%20the%20COVID%2D19%20pandemic.
https://housefresh.com/indoor-air-quality-statistics/#:~:text=(International%20Journal%20of%20Environmental%20Research,during%20the%20COVID%2D19%20pandemic.


In today's era, with an increasing focus on indoor air quality (IAQ), the integration of Air 
Quality Data-Driven Ventilation Optimization Technology (AQ-DVO) emerges as a 
pivotal transformation for HVAC businesses. This groundbreaking technology not only 
enhances IAQ but also offers a host of benefits that have a substantial impact and 
below are the following business benefits:

The journey toward healthier indoor environments and cost savings is guided by AQ-
DVO, making it an indispensable tool for HVAC businesses looking to thrive in the 
modern age.

Advantages of Integrating 
AQ-DVO

Extend the lifespan of HVAC 
equipment:   

By optimizing ventilation rates 
and reducing over-ventilation, 
AQ-DVO systems can help to 
extend the lifespan of HVAC 
equipment. This can save HVAC 
businesses money on 
replacement costs and improve 
indoor air quality monitoring.

Reduce maintenance 
and repair costs:   

By reducing the 
amount of dirt and 
dust that accumulates 
in HVAC systems, AQ-
DVO systems can help 
to reduce maintenance 
and repair costs.

Improve compliance with 
environmental regulations:  

Many governments are 
implementing regulations to 
improve IAQ and reduce 
energy consumption. AQ-DVO 
systems can help HVAC 
businesses comply with these 
regulations.

“Air pollution has been shown to be 
associated with negative effects 

on cognitive function — A 25% 
increase in the particulate matter 
has been associated with a 0.82% 

decrease in response times in 
office workers. (Environmental 

Research Letters)”

https://housefresh.com/indoor-air-quality-statistics/#:~:text=(International%20Journal%20of%20Environmental%20Research,during%20the%20COVID%2D19%20pandemic.
https://housefresh.com/indoor-air-quality-statistics/#:~:text=(International%20Journal%20of%20Environmental%20Research,during%20the%20COVID%2D19%20pandemic.
https://housefresh.com/indoor-air-quality-statistics/#:~:text=(International%20Journal%20of%20Environmental%20Research,during%20the%20COVID%2D19%20pandemic.
https://housefresh.com/indoor-air-quality-statistics/#:~:text=(International%20Journal%20of%20Environmental%20Research,during%20the%20COVID%2D19%20pandemic.
https://housefresh.com/indoor-air-quality-statistics/#:~:text=(International%20Journal%20of%20Environmental%20Research,during%20the%20COVID%2D19%20pandemic.
https://housefresh.com/indoor-air-quality-statistics/#:~:text=(International%20Journal%20of%20Environmental%20Research,during%20the%20COVID%2D19%20pandemic.
https://housefresh.com/indoor-air-quality-statistics/#:~:text=(International%20Journal%20of%20Environmental%20Research,during%20the%20COVID%2D19%20pandemic.
https://housefresh.com/indoor-air-quality-statistics/#:~:text=(International%20Journal%20of%20Environmental%20Research,during%20the%20COVID%2D19%20pandemic.


Data-driven ventilation enhancements have become paramount for 
businesses,  stands as a pivotal tool. It provides 
reliable data to empower HVAC businesses to make informed decisions 
and enhance their offerings. Let's dive into what makes Ambee's Air 
Quality API a game-changer.

Ambee's Air Quality API

Ambee AQ API:

Data Driven HVAC Ventilation 
Optimization

Ambee's Air Quality API is your gateway to a wealth of precise air 
quality data, designed to bolster your business intelligence and 
customer offerings. Here's how it works

 Data Aggregation: Ambee's Air Quality API aggregates and 
analyzes extensive datasets sourced from proprietary on-ground 
sensors, satellite imagery, and credible global sources. This 
comprehensive approach provides real-time air quality information, 
encompassing crucial metrics such as particulate matter, pollutants, 
and the .Air Quality Index (AQI)

Understanding Ambee's Air Quality API

https://www.getambee.com/api/air-quality
https://www.getambee.com/air-quality-index


 Global Coverage: Ambee offers global coverage, delivering hyperlocal air pollution 
data from over 150 countries and counting. This expansive reach ensures that 
businesses can access valuable air quality insights irrespective of their location, 
facilitating the integration of air quality data on a global scale

 Superior Accuracy: To ensure the utmost precision, data is aggregated and 
analyzed from multiple sources, including Ambee's proprietary AQI data. This 
approach maximizes the accuracy of the information, instilling confidence in its 
reliability

 Real-Time Access: The Ambee Air Quality API offers , 
allowing businesses to access precise AQI information whenever and wherever they 
need it

 Easy Integration: Ambee's developer-friendly air quality APIs are designed for 
seamless integration into any program, platform, or product. This ease of 
integration empowers businesses and developers to incorporate air quality insights 
effortlessly into their existing systems

 Detailed Insights: The API offers comprehensive insights into air pollution levels, 
including detailed information on key pollutants such as CO, PM2.5, PM10, O3, and 
more

 International Compliance: Ambee's data follows , ensuring its 
global validity and relevance. This compliance further enhances the usefulness of 
the data for businesses operating on an international scale.

 real-time air quality data

US EPA standards

https://www.getambee.com/api/air-quality
https://www.epa.gov/


Ambee's data collection, processing, and delivery are underpinned by 
proprietary technology

 Data Collection: Harnessing the power of on-ground sensors, 
remote satellite imagery, and a global proprietary sensor network, 
Ambee collects credible data from multiple sources

 Data Analysis: Proprietary models measure, process, and analyze 
data from over a dozen sources, processing vast amounts of data 
every day to ensure accuracy

 Data Delivery: The result of this process is real-time, hyperlocal 
(1x1 km grid) environmental data, easily accessible through API calls 
or a customized dashboard.

Ambee's Proprietary Technology: The Driving 
Force Behind Reliable Data



 Advanced Access: With Ambee's Air Quality API, you can access 
1,000 free air quality records per day after subscription, with zero 
limitations on the country

 Comprehensive Data: The API provides access to a wide range of 
air quality data, including information on PM2.5, PM10, CO, and 
more

 Accurate Forecast: Ambee's API delivers accurate 
, enabling businesses to stay ahead of air pollution trends

 Air Pollution Recommendations: Businesses can benefit from air 
pollution recommendations to enhance their ventilation systems and 
improve indoor air quality for customers and occupants.



Ambee's Air Quality API is a potent ally for HVAC businesses seeking to 
optimize data-driven ventilation and provide enhanced IAQ solutions to 
their customers.

air quality 
forecasts

Key Features of Ambee's Air Quality API

https://www.getambee.com/api/air-quality
https://www.getambee.com/api/air-quality


Ambee's Air Quality Data offers HVAC businesses a wealth of 
opportunities to enhance their services, ensure customer satisfaction, 
and stay ahead of industry trends. Here's how HVAC businesses can 
harness the power of Ambee's data

 Optimize Ventilation Systems: Ambee's real-time air quality data 
allows HVAC businesses to fine-tune ventilation systems for 
maximum efficiency. By integrating this data into their systems, 
businesses can ensure that indoor air quality remains at optimal 
levels, delivering comfort and safety to occupants. 



 Provide Air Quality Alerts: HVAC businesses can use Ambee's Air 
Quality Data API to provide air quality alerts to their customers. This 
can help customers be aware of air pollution levels and take steps 
to protect themselves. These alerts can be a valuable service, 
especially for those with respiratory conditions or environmental 
sensitivities.

Read More: How Brigade Increased Its Overall Employee Productivity & 
Workplace Wellness With Ambe

Ambee AQ Data Use Cases 
for the HVAC Industry

https://www.getambee.com/case-studies/how-brigade-increased-its-overall-employee-productivity-workplace-wellness-with-ambee
https://www.getambee.com/case-studies/how-brigade-increased-its-overall-employee-productivity-workplace-wellness-with-ambee


 Develop New Products and Services: Ambee's Air Quality API can 
serve as the foundation for HVAC businesses to innovate and create 
new products and services related to indoor air quality. For example, 
they could develop air purifiers or smart ventilation systems that 
utilize Ambee's real-time data to optimize indoor air quality. This 
innovation can open up new revenue streams and set businesses 
apart in a competitive market

 Energy Efficiency: Ambee's data empowers HVAC businesses to 
implement energy-efficient solutions. By aligning ventilation and air 
quality systems, businesses can reduce energy consumption while 
maintaining superior indoor air quality. This not only saves costs for 
clients but also contributes to environmental sustainability.



 Regulatory Compliance: Many governments are introducing 
regulations to improve indoor air quality and energy efficiency. By 
utilizing Ambee's data, HVAC businesses can ensure that their 
services comply with these regulations, reducing potential penalties 
and enhancing their reputation as environmentally responsible 
providers

 Data-Driven Marketing: Ambee's Air Quality Data can be leveraged 
for marketing purposes. HVAC businesses can showcase their

Read More: How New Technologies Are Revolutionizing the Way We 
Measure PM2.

https://www.getambee.com/blogs/how-new-technologies-are-revolutionizing-the-way-we-measure-pm2-5
https://www.getambee.com/blogs/how-new-technologies-are-revolutionizing-the-way-we-measure-pm2-5


 commitment to providing optimal indoor air quality through data-
driven solutions, attracting environmentally conscious customers

 Competitive Advantage: In a competitive market, offering cutting-
edge IAQ solutions based on accurate data sets HVAC businesses 
apart. Ambee's data provides the edge needed to outperform 
competitors and secure new contracts

 Brand Reputation: By aligning with Ambee's internationally 
compliant data, HVAC businesses bolster their brand reputation. 
The use of credible data underscores their commitment to quality, 
safety, and environmental responsibility, furthering trust with 
customers

 Data Monetization: HVAC businesses can explore opportunities to 
monetize air quality data. By offering data-driven services or 
insights to other sectors, they can diversify their revenue streams.



Ambee Air Quality Data is more than just information; it's a tool for 
HVAC businesses to thrive in an environment where air quality and 
environmental responsibility are paramount. With Ambee's data at their 
fingertips, businesses can enhance customer offerings, stay compliant, 
and position themselves as industry leaders. It's a partnership that 
elevates not only business efficiency but also the well-being of those 
who breathe the air you work to improve.



HVAC businesses can revolutionize their services and 
provide enhanced IAQ solutions to their customers by 
adopting AQ-DVO and leveraging Ambee's Air Quality 
API. AQ-DVO uses data-driven technologies to improve 
IAQ, comfort, productivity, and energy efficiency. 
Ambee's API provides real-time air quality data and 
insights that can be used to optimize HVAC systems 
and create healthier indoor environments.



HVAC businesses that leverage Ambee's Air Quality 
Data will not only improve their bottom line but also 
contribute to the well-being of the communities they 
serve. By leading the way in creating healthier, more 
comfortable, and more productive indoor environments, 
they can gain a competitive edge in the HVAC market.

Conclusion

If you are ready to take the next step in optimizing 
your HVAC systems and providing superior IAQ 
solutions, contact us today.

https://www.getambee.com/contact

