Hvac Guide To Air
Handling System Design
Quick

HVAC Guide to Air
Handling System Design:
A Quick Start

Designing an efficient and effective air handling system is
crucial for any HVAC (Heating, Ventilation, and Air
Conditioning) project. This HVAC guide provides a quick
start to understanding the key elements involved in air
handling system design, focusing on practical
considerations for various applications. This guide covers
crucial aspects from initial planning and sizing calculations
to component selection and system integration. We will
delve into factors influencing design choices, such as
building occupancy, climate, and energy efficiency
requirements.
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Understanding Air Handling
System Components and Their
Interactions

An air handling unit (AHU) forms the heart of any air
handling system. AHUs are responsible for conditioning the
air—heating, cooling, humidifying, or dehumidifying
it—before distributing it throughout a building.
Understanding the interplay of these components is key to
effective HVAC design. The core components typically
include:

e Fans: These move air through the system, impacting
airflow pressure and energy consumption. Fan
selection depends on the required airflow rate and
static pressure.

 Coils: Heating and cooling coils exchange heat with
the air, using either hot water, steam, or refrigerant.
Accurate coil sizing is critical for achieving the
desired temperature setpoints.

e Filters: These remove contaminants such as dust,
pollen, and other airborne particles, improving
indoor air quality (IAQ). Filter selection depends on
the required efficiency level and the type of
contaminants present.

e Dampers: These control airflow within the system,
allowing for zoning and airflow balancing. Precise
damper control is vital for optimizing energy
efficiency and occupant comfort.
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e Humidifiers/Dehumidifiers: These regulate
moisture content in the air, ensuring a comfortable
and healthy indoor environment. Their inclusion
depends on the climate and the building's needs.

Air Handling System Design
Considerations: A Quick Overview

Successful air handling system design hinges on careful
consideration of several key factors:

e Building Load Calculation: This crucial step
determines the heating and cooling capacity required
for the building. Accurately calculating the building
load ensures that the system is appropriately sized.
Neglecting this step can lead to either over- or
under-sized systems, resulting in poor performance
and increased energy costs.

e Airflow Distribution: Effective distribution of
conditioned air throughout the building is
paramount. This involves considering factors such as
duct design, ductwork material, and the location of
diffusers and grilles. Proper airflow distribution
ensures uniform temperature and humidity levels
throughout the occupied spaces.

e Energy Efficiency: The design should prioritize
energy efficiency. This includes selecting high-
efficiency components, optimizing airflow, and
employing energy-saving strategies such as variable-

Hvac Guide To Air Handling System Design Quick



Hvac Guide To Air Handling System Design Quick

frequency drives (VFDs) for fans. Consider
incorporating energy modeling software to optimize
design choices.

¢ Indoor Air Quality (IAQ): Maintaining good IAQ is
vital for occupant health and well-being. This
involves selecting appropriate filters, ensuring
adequate ventilation, and considering the use of air
purifiers or other IAQ enhancement technologies.
Proper ventilation is key to removing pollutants and
preventing the buildup of indoor contaminants.

e Maintenance Accessibility: The system should be
designed for easy access for maintenance and
repairs. This involves providing sufficient space
around equipment, using easily accessible
components, and including features such as
removable panels for easy cleaning.

Types of Air Handling Systems:
Choosing the Right Solution

Several types of air handling systems cater to diverse
needs:

¢ Constant Air Volume (CAV) Systems: These
systems deliver a constant volume of air regardless of
the heating or cooling load. They are simpler to
design and control but may be less energy-efficient
than other types.

e Variable Air Volume (VAV) Systems: These
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systems vary the airflow volume to meet the
changing heating and cooling loads. They are more
energy-efficient than CAV systems but are more
complex to design and control. VAV systems excel in
applications requiring precise temperature control in
individual zones.

e Packaged Air Handling Units: These are pre-
assembled units that include all the major
components. They are often used in smaller buildings
or for individual zones. Packaged systems offer ease
of installation but may have limitations in
customization.

¢ Central Air Handling Units: These are larger units
typically installed in a central plant room and
distribute conditioned air through extensive
ductwork. They are suitable for large buildings
requiring significant airflow capacity.

The selection of the appropriate system type depends
heavily on factors such as building size, occupancy, budget,
and desired level of control.

Air Handling System Design
Process: A Step-by-Step Guide

The design process generally follows these steps:

1. Needs Assessment: Determine the building's
requirements, including heating and cooling loads,
ventilation needs, and IAQ requirements.
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2. System Selection: Choose the appropriate type of air
handling system based on the needs assessment.

3. Component Sizing: Select the appropriate size and
type of components based on the calculated loads and
system requirements.

4. Duct Design: Design the ductwork system to ensure
proper airflow distribution throughout the building.

5. Controls Selection: Select appropriate controls to
regulate system operation and ensure optimal
performance.

6. Installation and Commissioning: Install the system
according to the design specifications and commission the
system to ensure proper operation.

Conclusion

Designing an efficient and effective air handling system
requires a comprehensive understanding of the various
components, their interactions, and the factors influencing
design choices. By carefully considering building loads,
airflow distribution, energy efficiency, and IAQ, designers
can create systems that provide optimal comfort,
performance, and energy efficiency. Remember, thorough
planning and attention to detail are crucial for achieving a
successful project. This quick guide serves as a
foundational introduction; further specialized knowledge
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may be required for complex projects.

Frequently Asked Questions (FAQs)

Q1: What are the key factors to consider when sizing
an air handling unit (AHU)?

A1: Key factors include the building's heating and cooling
loads (calculated using appropriate software and
considering factors like climate, insulation, and window
efficiency), the required airflow rate (dependent on
occupancy and ventilation requirements), and the desired
pressure drop across the system. These calculations
determine the required capacity (in tons of refrigeration or
BTU/hr) and airflow (in CFM).

Q2: How do I choose the right type of air filter for my
AHU?

A2: Filter selection depends on the required level of
filtration efficiency (measured by MERV rating - Minimum
Efficiency Reporting Value), the type of contaminants
present (e.g., dust, pollen, smoke), and the system's airflow
rate. Higher MERV ratings indicate greater efficiency but
may increase pressure drop. Consider the balance between
efficiency and pressure drop to avoid excessive energy
consumption.

Q3: What are the advantages of using variable air
volume (VAV) systems?
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A3: VAV systems offer improved energy efficiency by only
supplying the required airflow to each zone, resulting in
reduced energy consumption compared to constant air
volume (CAV) systems. They also provide greater flexibility
in controlling the temperature and airflow in individual
zones, improving occupant comfort.

Q4: How can I improve the energy efficiency of my air
handling system?

AA4: Several strategies can improve efficiency: using high-
efficiency components (fans, coils, motors), optimizing
airflow by minimizing pressure drop, employing energy-
saving controls (such as VFDs for fans), implementing
proper insulation and sealing of ductwork, and
incorporating energy-recovery ventilation (ERV) systems.

Q5: What is the role of duct design in air handling
system performance?

AS5: Proper duct design is crucial for efficient and uniform
airflow distribution. Factors to consider include duct size
and shape, material (e.g., galvanized steel, fiberglass),
insulation, and proper sealing to minimize air leakage. Poor
duct design can lead to uneven temperature distribution,
increased pressure drop, and energy waste.

Q6: How often should my air handling system be
maintained?

A6: Regular maintenance is essential for optimal
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performance and longevity. This typically includes filter
changes, coil cleaning, fan motor inspection, and overall
system inspection at least twice a year. A comprehensive
service schedule should be developed based on the specific
system and operating conditions.

Q7: What are the implications of an improperly sized
air handling unit?

A7: An undersized unit will struggle to meet the building's
heating and cooling demands, leading to poor temperature
control, discomfort, and increased energy consumption due
to extended operating times. An oversized unit, while
seeming to solve the immediate problem, will cycle on and
off frequently, leading to reduced efficiency, short
equipment lifespan, and increased energy consumption.

Q8: What are some common mistakes to avoid during
air handling system design?

A8: Common mistakes include inaccurate load calculations,
neglecting airflow distribution, inadequate attention to
IAQ, poor duct design (leading to pressure drops and noise
issues), and insufficient provision for maintenance access.
Careful planning and the use of appropriate design
software can help avoid these pitfalls.
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Hvac Guide To Air Handling System Design Quick



Hvac Guide To Air Handling System Design Quick

10

System Design: A Quick Overview

Designing an efficient and effective air handling system is
vital for any HVAC implementation. This manual provides a
summary overview of the key considerations, enabling you
to speedily grasp the fundamental ideas. While a thorough
design requires specialized expertise, understanding these
core elements will aid you in making educated decisions
and successfully communicate with engineers.

1. Defining the Requirements of the System:

Before diving into the technical elements, you must
attentively define the aim of the air handling system. What
locations need to be heated? What are the purpose
numbers? What are the desired temperature settings? This
opening assessment is important for sizing the machinery
correctly. For instance, a extensive commercial building
will demand a vastly different system than a small
residential house.

2. Selecting the Right Machinery:

The nucleus of any air handling system is the air handling
unit (AHU). AHUs are typically comprised of a fan, a
heating coil, filters, and sometimes a humidifier or
dehumidifier. Choosing the correct AHU depends on
factors like the volume demanded, the cooling demand, and
the desired level of air cleaning. Consider also the
performance of the equipment, measured by metrics such
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as heating seasonal performance factor (HSPF). Eco-
friendly equipment can substantially decrease operating
costs over the system’s lifetime.

3. Designing the Air Distribution:

The air distribution system is tasked for transporting
conditioned air throughout the premises. Correct duct
design is important for retaining ventilation and minimizing
resistance. Consider using insulated ductwork to reduce
heat transfer. The diameter and design of the ducts should
be accurately calculated to ensure ample airflow to all
spaces.

4. Implementing Management Systems:

Modern air handling systems often include sophisticated
management systems to improve performance and reduce
operating costs. These systems can regulate temperature
based on demand and ambient conditions. Programmable
logic controllers (PLCs) and building management systems
(BMS) are often used for this purpose.

5. Commissioning and Maintenance:

After construction, a comprehensive inspection process is
vital to ensure that the system is performing as specified.
Regular upkeep is also crucial for retaining efficiency and
precluding malfunctions. A properly maintained system will
endure longer and perform more effectively.
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Conclusion:

Designing an air handling system is a complex process that
requires skill of various areas. This rapid guide has
highlighted the key phases involved. By understanding
these core principles, you can effectively interact with
professionals and make wise decisions pertaining your air
handling system's design.

Frequently Asked Questions (FAQs):

Q1: What is the difference between an air handling
unit (AHU) and a rooftop unit (RTU)?

A1: While both control air, AHUs are typically larger, more
complex units often found within buildings, while RTUs are
self-contained units mounted on rooftops.

Q2: How often should I check my air handling
system?

A2: Regular maintenance is important. The frequency
hinges on usage and system elaborateness, but typically,
you ought schedule at least annual inspections and
cleaning.

Q3: How can I enhance the energy efficiency of my air
handling system?

A3: Consider upgrading to sustainable equipment,
improving your ductwork, and implementing smart
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automation systems.

Q4: What are some common troubles with air
handling systems?

A4: Common difficulties include insufficient airflow,
inadequate heating or cooling, excessive noise levels, and
substandard air quality.
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