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DUCTWORK, FITTINGS & ACCESSORIES 

 

Ducts and Duct Systems: Overview and Function 

Definition: 

Ducts are conduits or passages designed to transport air throughout a building or structure. They are 
a fundamental component of heating, ventilation, and air conditioning (HVAC) systems. Ducts facilitate 
the distribution and removal of air, ensuring efficient climate control and air quality within the indoor 
environment. 

Function: 

Ducts play a critical role in managing different types of airflow in HVAC systems: 

• Supply Air: Ducts deliver conditioned air from the HVAC system to various parts of the building. 
This air is heated or cooled to maintain a desired indoor temperature and comfort level. 

• Return Air: Ducts return air from the interior spaces back to the HVAC system for 
reconditioning. This process helps maintain consistent temperature and air quality. 

• Exhaust Air: Ducts expel stale or contaminated air from the building to the outside 
environment, contributing to improved indoor air quality and ventilation. 

Components of a Duct System: 

A comprehensive duct system, also known as ductwork, typically includes: 

1. Ducts: These are the primary conduits for air distribution. They can be made from various 
materials such as sheet metal, fiberglass, or flexible materials, depending on the application 
and design requirements. 

2. Registers and Grilles: These are the openings through which air enters and exits rooms. 
Registers are adjustable and control the flow of air, while grilles provide a fixed opening for air 
passage. 
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3. Diffusers: These are devices that distribute air evenly throughout a room, preventing drafts 
and ensuring uniform temperature distribution. 

4. Vents: These are the points in the duct system where air is released into or drawn from the 
living spaces. They can include supply vents, return vents, and exhaust vents. 

5. Duct Insulation: Insulation is used to minimize heat loss or gain and improve energy efficiency 
by maintaining the desired temperature of the air within the ducts. 

6. Air Handlers and Fans: These components move air through the ducts. Air handlers condition 
the air (heating or cooling), while fans ensure its circulation through the ductwork. 

Types of Duct Systems: 

• Rigid Ducts: Typically made from sheet metal, these ducts are durable and provide a smooth 
surface for efficient airflow. They are often used in larger commercial and industrial HVAC 
systems. 

• Flexible Ducts: Made from a flexible, insulated material, these ducts are easier to install and 
navigate around obstacles. They are commonly used in residential applications and for short 
runs in commercial settings. 

• Spiral Ducts: These are a type of rigid duct that is formed into a spiral shape, providing a sleek 
appearance and reducing air resistance. 

Design Considerations: 

When designing a duct system, several factors need to be considered to ensure optimal performance: 

• Airflow Requirements: Calculating the required airflow for each zone or room to ensure 
proper heating, cooling, and ventilation. 

• Duct Size and Layout: Designing the size and layout of ducts to minimize air resistance and 
pressure drops, ensuring efficient air distribution. 

• Material Selection: Choosing appropriate materials for ducts based on factors such as 
durability, insulation needs, and compatibility with the HVAC system. 

• Installation and Maintenance: Proper installation and regular maintenance of the duct system 
are essential to prevent leaks, blockages, and other issues that can affect system performance 
and energy efficiency. 

Summary: 

Ducts and duct systems are crucial for the effective operation of HVAC systems, ensuring the 
distribution and removal of air to maintain comfort and air quality within a building. By facilitating the 
flow of supply air, return air, and exhaust air, ducts play a vital role in achieving optimal climate control. 
Proper design, material selection, and maintenance are key to ensuring the efficiency and longevity of 
duct systems. 
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Summary: 

Local Exhaust Ventilation (LEV) systems and supply air mechanisms are integral to maintaining a 
healthy and comfortable indoor environment. LEV systems are engineered to capture and remove 
airborne contaminants at their source, protecting workers' health and ensuring compliance with 
safety standards. Meanwhile, supply air mechanisms facilitate the introduction and circulation of 
fresh air, enhancing indoor air quality and overall comfort. Both systems play crucial roles in effective 
workplace and building ventilation. 
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