Unlocking the Secrets of Air Handling Unit
Performance: An Exergy Analysis

Air handling units (AHUSs) play a crucial role in maintaining indoor air quality
and thermal comfort in buildings. However, optimizing AHU performance is
essential for maximizing energy efficiency and minimizing operating costs.
Exergy analysis provides a powerful tool for evaluating AHU performance
and identifying opportunities for improvement.
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Exergy Analysis Fundamentals

Exergy is a measure of the potential of a system or substance to do useful
work. Exergy analysis involves identifying and quantifying the exergy
streams entering, leaving, and irreversibly lost within a system. By
analyzing exergy flows, we can pinpoint inefficiencies and develop
strategies to enhance system performance.

Exergy Analysis of Air Handling Units
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In the context of AHUs, exergy analysis involves examining the various
components and processes involved in air handling, including:

= Fans

= Filters

= Heat exchangers

= Dampers

= Control systems
By analyzing the exergy flows through each component, we can identify
potential areas for improvement, such as reducing pressure drop,
optimizing heat transfer, and minimizing control losses.
Variable Reference Temperature Analysis

Conventional exergy analysis typically uses a fixed reference temperature,
which can limit the accuracy of the analysis. Variable reference
temperature analysis addresses this limitation by considering the actual
temperature conditions of the AHU environment. This allows for a more
precise evaluation of exergy losses and a better understanding of system
performance under varying conditions.

Benefits of Exergy Analysis for AHUs

Exergy analysis offers numerous benefits for AHU optimization, including:

= |dentification of inefficiencies and performance bottlenecks

= Prioritization of improvement strategies



= Quantification of energy savings potential
= Development of data-driven operating and control strategies

= Improved system reliability and reduced maintenance costs

Case Studies and Applications

Numerous case studies have demonstrated the effectiveness of exergy
analysis in optimizing AHU performance. For instance, a study conducted
at a commercial building revealed that exergy analysis led to a 15%
reduction in AHU energy consumption through targeted improvements to
fan operation and heat exchanger design.

Exergy analysis is a powerful tool for evaluating and optimizing the
performance of air handling units. By understanding the exergy flows within
an AHU and leveraging variable reference temperature analysis, we can
identify inefficiencies, prioritize improvement strategies, and unlock the full
potential of these critical building systems. By embracing exergy analysis,
we can enhance energy efficiency, improve indoor air quality, and create
more sustainable and cost-effective building environments.
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