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INTRODUCTION

INTRODUCTION
The aim of this guide is to help improve the standard of domestic
ventilation installations. In particular, it focuses on making sure that the
methods used for measuring airflow rates are fit for purpose.
Recent changes to the Building Regulations have imposed increasingly
demanding targets for energy consumption and CO2 emissions, and
established more strictly defined requirements for building airtightness and
ventilation system performance. There is also increasing awareness of the
important role that indoor air quality plays in the comfort and health of
any building’s users.
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In recent years, there has been a marked increase in the use of mechanical
ventilation systems in domestic properties. However, the need to balance
energy efficiency, environmental impact and occupant wellbeing has
consequently increased the importance of getting the design, installation,
inspection, testing and handover of these systems correct.

PL

The UK construction industry has significant room for improvement
in delivering appropriate quality domestic ventilation systems. During
performance tests undertaken by BSRIA in 2011, 95% of systems failed to
meet the airflow rates set out in Building Regulations guidance.
The existing performance test procedures used in the domestic property
sector are not robust, easily repeatable or easy to put into practice. These
traditional methods can be described as “conditional methods” because the
accuracy of airflow measurement is conditional on factors that are specific
to the particular fan being tested and commissioned and the specific
measurement device being used. Problems of using this method include:
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•

•

•

•

•

The use of a measurement device introduces a resistance to airflow
that reduces the flow rate of air when compared to normal operating
conditions of a fan. This requires the use of correction factors when
calculating the actual airflow rate.
Different measurement devices affect the airflow rates in different
ways. Any correction factors employed therefore need to be specific
to the particular measurement device being used.
Each type and make of fan has a different performance curve. Any
particular fan therefore reacts to the use of a measurement device in
a unique way. This requires the use of fan-specific correction factors
when calculating the actual airflow rate.
Fan technology is continually evolving and changing fan performance
characteristics. This means that site personnel continually require
updated correction factors when using airflow measurement devices
on the latest fan models.
Airflow measurement devices are continually evolving. The
performance characteristics of the latest devices differs from older
models, thereby requiring the use of new, unique correction factors
on site.
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•

•

Many airflow measurement devices display a reading of air velocity,
not volume flow rate. The conversion of any reading into an accurate
airflow rate therefore requires precise calculation of cross-sectional
area of the measurement device and care with the process of
converting the reading.
Airflow measurement devices such as vane anemometers are typically
calibrated for flow in one direction only. They may need to be
adjusted and/or rotated when changing from measuring supply air to
measuring extract air.

In response to this undesirable and potentially error-prone situation,
technology has been developed that enables airflow measurements
to be taken in a way that is independent of the specific “as-installed”
characteristics of each domestic ventilation system.
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This “unconditional” methodology uses a powered flow hood, which is
designed to eliminate back pressure and turbulent flow effects. It therefore
gives an accurate reading of airflow rates without the need to compensate
or convert readings due to site-specific factors.
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This document provides guidance about this “unconditional” measurement
process, called Method A, together with guidance about the appropriate
use of the “conditional” method of measurement, Method B, and the
minimum benchmark method, Method C.

2

DOMESTIC VENTILATION SYSTEMS
© BSRIA BG 46/2015

XXXXXXXXXXXXXXX
AN OVERVIEW
OF VENTILATION

2
2.1

2x

AN OVERVIEW OF VENTILATION
What is

ventilation?

Ventilation is the controlled supply and removal of air from a space
or spaces in a building. Ventilation is required for one or more of the
following purposes:
•
•
•

To provide outside air for breathing
To dilute and remove pollutants in the air, including odours
To control excess humidity, particularly in rooms such as bathrooms
and kitchens

Ventilation air may also be used as a means to heat and cool buildings.

The four types

Approved Documents provide guidance about compliance with specific
aspects of the Building Regulations. Approved Document F[1] describes
four types of ventilation systems for dwellings, as shown below.

E

of ventilation
systems in
dwellings

System 1 - Background ventilators and intermittent extract fans
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In this type of decentralised ventilation system, extract fans serve wet
rooms such as kitchens, bathrooms and utility rooms, providing rapid,
intermittent air extraction.
Figure 1: Background ventilators and intermittent extract fans
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The replacement air is provided by means of background ventilators. The
term background ventilator refers to small ventilation openings that allow
air to enter a building, such as trickle vents around windows or air inlet
grilles in external walls.
This system can be activated either by manual or automatic control.
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THE MEASUREMENT OF AIRFLOW
There are three different airflow measurement methods that can be used
for domestic ventilation installations – the unconditional method, the
conditional method and the minimum benchmark method.
This section of the guide provides a brief overview of each method and
the instrumentation that can be used with each method.
The

unconditional
method
(method A)

The unconditional method of airflow measurement is the preferred
method in all installation scenarios because of its accuracy and simplicity.
As its name suggests, it is a method that is free from site-specific conditions
such as fan type, fan model, airflow direction and instrumentation
characteristics.

Figure 6: Powered flow hood
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This measurement method uses a powered flow hood as shown in Figure
6 below.
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Picture courtesy of Observator

A powered flow hood is an air volume flow meter designed to eliminate
back pressure and turbulent flow effects. There are a number of different
types and hood configurations, but the operating principle of each
instrument type is the same.
The operation of this device is based on a zero-pressure method, which
compensates for the resistance of the measurement instrument and the
characteristics of the air distribution system. The measurement system
also senses the direction of flow, which means that the unit can be used to
measure supply or extract systems without any change in configuration.
DOMESTIC VENTILATION SYSTEMS
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TESTING AND COMMISSIONING VENTILATION SYSTEMS
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TESTING AND COMMISSIONING VENTILATION SYSTEMS
6.1

Different
methods

An overview of the different types of centralised and decentralised
domestic ventilation systems was given in Section 2 of this document.
Section 4 of this document provided an overview of the three different
types of measurement techniques – the conditional method, the
unconditional method and the minimum benchmark method.
This section of the guide brings these together to show how to validate
the performance of centralised and decentralised domestic ventilation
systems.
The unconditional method is the preferred method in all scenarios
because of its accuracy and simplicity. However, table 4 illustrates which
measurement method can be applied to each particular type of ventilation
system.

Decentralised

System 3
Mechanical extract ventilation

System 4
Mechanical ventilation with
heat recovery (MVHR)
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System 1
Intermittent extract
fans

E

Table 4 : Airflow measurement methods for different types of ventilation system

Decentralised (dMEV)

Centralised (MEV)

Centralised

Yes

Yes

Yes

ONLY with specific
correction factors for
both the instrument
and the fan

Not preferred

Not preferred

Conditional measurement
method

ONLY with specific
correction factors for
both the instrument
and the fan

Method C

Yes

No

No

No

Method A

Yes

Method B
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Unconditional measurement
method

Minimum benchmark
method

The back pressure that Method B produces increases as the airflow rate
increases. In ventilation systems that use axial fans, this will inevitably
cause the measurement to fall outside the ±5% measurement accuracy
required by the Domestic Ventilation Compliance Guide[2]. For System
1 and decentralised System 3, correction factors will need to be used
in accordance with the measurement instrument being used and the
performance curve of the particular fan that has been installed.
Centralised System 3 and System 4 installations typically use centrifugal
fans, which are able to overcome more system pressure loss than axial fans.
Whilst the use of Method B will have an effect on airflow rate, it may be
possible to achieve a measurement within the ±5% accuracy tolerance
allowed.
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