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Air Leakage Testing

– An Introduction

Air leakage testing is carried out upon dwellings and other buildings primarily to establish the background leakage of the building fabric, that is the walls, floor, roof, windows and doors.  This leakage occurs particularly at junctions between elements, or between sections of elements where prefabricated sections are utilised, and around and sometimes through service penetrations.  Also known as door fan testing or blower door testing, air leakage testing uses portable, calibrated fan equipment temporarily mounted in one or more open doorways.  A series of readings of steady-state pressure difference against imposed airflow are made to determine the leakage characteristics of the building under test.

[image: image6.wmf]Air leakage testing was largely a research activity before the oil price hikes of the 1970’s.  Then, primarily in the United States but also in Scandinavia, robust field equipment was developed and a commercial market for air leakage testing developed. To date in the UK air leakage testing has essentially been a voluntary activity, however with the 2001 revision to Part L of the Building Regulations, air leakage testing was advocated as a quantifiable method of demonstrating satisfactory levels of air infiltration, with mandatory testing for buildings above 1000 m2 floor area.

Air leakage testing is normally specified as part of the pre-handover checks to ensure that the construction of a building is satisfactory, usually being carried out within the final month on site.  Other applications include:

· testing prior to the replacement of draughty existing windows with high-performance replacement windows, to ensure that adequate ventilation provision is specified alongside the new windows, typically in social housing;

· investigative testing to determine the cause of heating and/or ventilation systems not operating effectively, e.g. inadequate warm air heating due to poor ductwork and unsealed terminals next to unheated spaces

· testing alongside reductive sealing to identify and eliminate excessive leakage, for example when mechanical ventilation and heat recovery systems (MVHR) are being installed

· establishing ventilation levels in dwellings severely affected by condensation and mould growth, typically combined with full energy rating and sometimes temperature and humidity monitoring, to determine the cause of the problems and identify appropriate remedial works

As well as providing an acceptance test for different classes of buildings and applications, air leakage testing also provides an effective tool for determining the location at which leakage is occurring, thereby facilitating remedial sealing works in existing buildings and design improvements for future projects.  

[image: image7.wmf]When a building is depressurised under test, incoming air accelerates through gaps, cracks and other openings as it passes into the interior volume.  Hence places at which leakage occurs can be found, either by hand or by using a small chemical smoke puffer, illustrated:

Infiltration is the movement of uncontrolled air through the fabric of a dwelling or other building, and is distinct from ventilation, which we require to provide a healthy living and working environment.  Excess infiltration makes buildings uncomfortable and increases fuel costs, and also causes damage to the fabric, particularly from condensation. 

The rate of infiltration in a building is primarily expressed as the Air Permeability, measured in cubic metres of airflow per hour per square metre of total surface area, at an imposed pressure differential of 50 Pascals (m3/hr/m2 @ 50 Pa). Testing is carried out to the CIBSE standard TM23: Testing Buildings for Air Leakage, which sets a range of “Good Practice” and “Best Practice” targets.  These vary from a good practice air permeability of 10 m3/hr/m2 @ 50 Pa for industrial buildings and dwellings without balanced ventilation, down to a stringent best practice target of 1.5 m3/hr/m2 @ 50 Pa for retail superstores. To ensure that the specification is met, an Air Leakage Certificate confirming a satisfactory result, provided by a independent specialist, will normally be required.
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	Unsealed porous insulation above doorway
	
	Large gaps beneath profiled steel roof
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	Unsealed penetrations through ceiling

	
	Poorly fitted door & threshold


Building under test





Assorted leakage sites





Door fan in open doorway





Air blown out of building under test





Air Leakage Testing - the Principle:





Calibrated fan measures steady-state airflow. Replacement air entering building makes leakage sites visible.
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AIIMACE

The Air Tightness Testing & Measurement Association
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