Potential Technologies
Shaping Indoor Air
Quality with Air Handling
Units

As we spend more time indoors, the quality of the air we breathe has become
increasingly important. Air Handling Units (AHUs) play a crucial role in maintaining and
improving Indoor Air Quality (IAQ). This presentation explores the cutting-edge

technologies that are revolutionizing AHUs and their impact on |AQ.

From advanced filtration systems to intelligent monitoring and control, we'll delve into
the innovations that are setting new standards for clean, healthy indoor environments.
Join us as we uncover the potential of these technologies to create safer, more

comfortable spaces for work, leisure, and living.
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Importance of Indoor Air Quality (IAQ)
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Health Impacts @ Productivity Boost @ Comfort and Well-being
Poor IAQ can lead to immediate Studies have shown that Good |AQ contributes to overall
health effects such as headaches, improved |AQ can increase comfort, reducing stress and
dizziness, and fatigue. Long-term productivity by up to 11%, improving the general well-being
exposure to polluted indoor air enhancing cognitive function and of building occupants. This is
may result in respiratory diseases, reducing absenteeism in especially crucial in residential
heart disease, and cancer. workplaces. and healthcare settings.

Legal Compliance

Many countries have established IAQ standards and regulations. Maintaining good |IAQ helps buildings meet these

requirements and avoid potential legal issues.
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Understanding Air Handling Units (AHUS)
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Air Intake

AHUs begin by drawing in outdoor air through carefully designed intake vents. This air is then mixed with recirculated indoor air to achieve the
desired balance of fresh and conditioned air.

Filtration

The mixed air passes through a series of filters, ranging from pre-filters for large particles to high-efficiency filters for microscopic contaminants.
This stage is crucial for removing pollutants and allergens.

Conditioning

Next, the air is conditioned to the desired temperature and humidity levels. This involves passing it over cooling or heating coils and through
humidification or dehumidification processes.

Distribution

Finally, powerful fans distribute the clean, conditioned air throughout the building via a network of ducts, ensuring uniform air quality across all
spaces.
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Emerging Technologies in AHUS

Nanotechnology Filters

Cutting-edge nanofiber filters offer
superior filtration efficiency, capturing
particles as small as 10 nanometers.
These filters provide HEPA-level
performance with lower pressure drop,

reducing energy consumption.

UV-C Light Disinfection

Integration of UV-C light systems
within AHUs effectively neutralizes
bacteria, viruses, and other
microorganisms. This technology has
gained prominence in the wake of the

pandemic.

Photocatalytic Oxidation

Advanced PCO systems use light-
activated catalysts to break down
volatile organic compounds (VOCs) and
other harmful gases, converting them
into harmless water and CO2

molecules.
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Advancements in Filtration Systems
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Multi-Stage Filtration

Modern AHUs employ a
series of filters, starting with
pre-filters for large particles,
followed by medium-
efficiency filters, and
culminating in high-
efficiency particulate air
(HEPA) or ultra-low
particulate air (ULPA) filters.

Electrostatic
Precipitation

This technology uses an
electric field to charge
particles, which are then
attracted to oppositely
charged collector plates. It's
highly effective for removing
fine particles and can be
regenerated, reducing

replacement costs.

Self-Cleaning Filters

Innovative self-cleaning
filters use reverse air pulses
or mechanical brushes to
dislodge accumulated
particles, extending filter life
and maintaining consistent

performance over time.

Activated Carbon
Filtration

Specialized activated carbon
filters are increasingly
integrated into AHUs to
adsorb gases, odors, and
VOCs, complementing
particulate filtration for
comprehensive air

purification.

© Next Move Strategy Consulting


https://gamma.app/?utm_source=made-with-gamma

Intelligent Monitoring and Control
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Advanced Sensors

State-of-the-art sensors
continuously monitor air
quality parameters such as
particulate matter, CO2
levels, VOCs, temperature,
and humidity. These sensors
provide real-time data for
precise control of the AHU
system.

(~)

Al-Powered
Optimization

Artificial Intelligence
algorithms analyze sensor
data and historical patterns
to predict air quality trends
and optimize AHU
performance. This proactive
approach ensures optimal
|AQ while minimizing energy

consumption.

User-Friendly
Interfaces

Modern AHU control systems
feature intuitive dashboards
that display real-time air
quality metrics and system
performance. These
interfaces allow facility
managers to easily monitor
and adjust settings as

needed.

PAN

Predictive Maintenance

Machine learning algorithms
analyze system performance
data to predict maintenance
needs, reducing downtime
and extending the lifespan of
AHU components. This
proactive approach ensures
consistent IAQ and energy

efficiency.
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Energy-Efficient Design Considerations
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Variable Speed Drives

Implementing variable speed drives (VSDs) for fans and pumps
allows AHUs to adjust their output based on demand,
significantly reducing energy consumption during periods of low

occupancy or mild weather conditions.
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High-Efficiency Motors

Upgrading to EC (Electronically Commutated) motors or other
high-efficiency motor technologies can reduce energy

consumption by up to 30% compared to traditional AC motors,

-

Heat Recovery Systems

Advanced heat recovery wheels or plate heat exchangers
capture thermal energy from exhaust air and transfer it to
incoming fresh air, reducing the energy required for heating or

cooling. This can result in energy savings of up to 80% in some

while also providing better speed control and longer lifespan.

climates.

J

Smart Zoning and Demand-Controlled Ventilation

Implementing smart zoning strategies and demand-controlled
ventilation allows AHUs to adjust airflow and conditioning

based on real-time occupancy and air quality data, optimizing

energy use while maintaining excellent 1AQ.

J
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Integrating loT and Automation

Data Collection

loT-enabled sensors continuously gather data on air quality,
occupancy, and environmental conditions throughout the
building.

Intelligent Decision Making

Based on analyzed data, the system makes real-time

decisions to optimize AHU performance and maintain ideal
|AQ.

Feedback Loop

The system continuously monitors the effects of its actions,

learning and improving its decision-making over time.
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Cloud Processing

Collected data is sent to cloud-based platforms for analysis

using advanced algorithms and machine learning models.

Automated Actions

The AHU automatically adjusts settings such as airflow,
filtration levels, and temperature based on the intelligent

decisions made.
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Improving Ventilation and Air Distribution

Technology

Displacement Ventilation

Underfloor Air Distribution

Chilled Beams

Personalized Ventilation

Benefits

Improved thermal comfort, reduced

energy use

Personal control, flexibility for layout

changes

Energy-efficient, quiet operation

Enhanced comfort, reduced spread of

contaminants

Challenges

Requires careful design, limited

cooling capacity

Higher initial costs, potential for
drafts

Risk of condensation, limited heating

capacity

Complex installation, higher

maintenance needs
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Case Studies and Best Practices

Healthcare Facility Upgrade

A major hospital implemented UV-C
disinfection and HEPA filtration in its
AHUs, resulting in a 99.9% reduction in
airborne pathogens and a 30% decrease
in hospital-acquired infections.

Smart Office Building

A newly constructed office tower
integrated loT-enabled AHUs with
demand-controlled ventilation, achieving
40% energy savings and consistently
maintaining IAQ levels well above

industry standards.

Educational Institution
Renovation

A university retrofitted its aging HVAC
system with advanced AHUs featuring
electrostatic precipitation and CO2-based
ventilation control, leading to a 25%
improvement in student cognitive
function scores.
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Read the full blog post : https://www.nextmsc.com/blogs/air-nandling-unit-ahu-market-trends
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