
Transient Airflow in Building Drainage
Systems: A Comprehensive Guide for
Engineers and Designers
Building drainage systems play a crucial role in maintaining the health and
safety of buildings and their occupants. Proper drainage ensures the
efficient removal of wastewater and waste materials, preventing unpleasant
odors, contamination risks, and potential damage to the building structure.
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However, the complexity of modern building designs and the increasing use
of water-saving fixtures have introduced new challenges in drainage
system design. One of the most significant challenges is the occurrence of
transient airflow, which can lead to a variety of operational issues.

This comprehensive guide provides a thorough understanding of transient
airflow in building drainage systems, empowering engineers and designers
with the knowledge to address this challenge effectively. From basic
principles to advanced design considerations, this guide covers every
aspect of transient airflow management in building drainage.
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Understanding Transient Airflow

Transient airflow refers to the dynamic movement of air within a drainage
system. Unlike steady-state airflow, which occurs at a constant rate,
transient airflow is characterized by sudden changes in velocity and
direction due to transient events such as:

Flushing of toilets and urinals

Discharging of water from sinks, basins, and showers

Opening and closing of faucets and valves

These events create pressure fluctuations and air movement within the
drainage system, which can have significant implications for the system's
performance.

Impact of Transient Airflow on Drainage System Performance

Transient airflow can lead to several operational issues in building drainage
systems, including:

Negative Pressure and Air Entrainment

As water flows through the drainage system, it creates a negative pressure
that can draw air into the system. This air entrainment can lead to:

Gurgling noises and unpleasant odors

Siphoning of traps, allowing sewer gases to enter the building

Reduced flow capacity and increased risk of clogs

Positive Pressure and Surges



Transient events can also create positive pressure within the drainage
system. This positive pressure can cause water to surge back up into
fixtures, creating a mess and potential health hazards.

Stack Effect

The stack effect refers to the natural movement of air through a vertical
stack pipe due to temperature differences. In cold climates, warmer air
rises through the stack, creating a negative pressure at the lower levels of
the drainage system. This negative pressure can exacerbate air
entrainment and lead to operational issues.

Practical Solutions to Mitigate Transient Airflow Effects

Several practical solutions can be employed to mitigate the effects of
transient airflow in building drainage systems. These solutions include:

Proper Fixture Selection and Installation

Selecting water-efficient fixtures that minimize air entrainment and installing
them correctly can help reduce the negative impact of transient airflow.

Adequate Ventilation

Providing adequate ventilation in bathroom and laundry areas can help
equalize pressure and reduce negative pressure within the drainage
system.

Air Admittance Valves (AAVs)

AAVs are one-way valves that allow air to enter the drainage system when
negative pressure occurs but prevent sewer gases from escaping. They
can be installed on branch lines or stacks to mitigate air entrainment.



Computational Fluid Dynamics (CFD) Simulation

CFD simulation is a powerful tool for analyzing transient airflow in building
drainage systems. CFD models can help engineers predict the impact of
different design configurations and identify potential problem areas before
construction.

Building Simulation Software

Building simulation software can be used to model the entire building,
including the drainage system. These simulations can help engineers
assess the overall performance of the drainage system and identify
potential issues related to transient airflow.

Transient airflow is a complex phenomenon that can significantly impact the
performance of building drainage systems. By understanding the principles
of transient airflow and employing practical mitigation measures, engineers
and designers can ensure the proper functioning of these critical systems.

This comprehensive guide provides the knowledge and tools necessary to
address transient airflow challenges effectively, ensuring the health, safety,
and comfort of building occupants while maintaining the integrity of the
building structure.
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