BUILDINGS:
RATE OF VENTILATION IN DIFFERENT PARTS OF A BUILDING

1.

SCOPE

This NORDTEST method is to be used for monitoring the natural
and forced ventilation rate in different parts of a building
or an apartment.

2.

FIELD

OF

APPLICATION

This method can be used in all common types of buildings. The
application is limited by practical difficulties which arise if
at the same time the volume is large and the ventilation rate
is high. Difficulties in interpreting the result can arise in
rooms with large air flows from adjoining rooms. That is air
flows, which in comparison with air flows directly from the
outside,

3.

are large.
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4.

DEFINITIONS

Ventilation rate is the supply of fresh air entering a building
or part of a building.
Tracer gas is a gas which can easily be mixed with indoor air
and its concentration in air can be easily measured.
Sampling point is the chosen point for measuring the ventilation
rate.

5.

SAMPLING

The time used for a complete test is decided by the ventilation
rate, see table.
Ventilation

rate

(ach)

Duration of test (h)

0.1

2.1

0.2

1.5

0.4

1.0

0.6

0.8

0.8

0.7

1.0

0.6

6.

METHOD OF TEST

6.1

Principle
A suitable gas is distributed within the volume to be measured.
Tracer gases commonly used for ventilation rate measurements are
N2O and SF6.

6.2

Air samples should be taken for analyses from each

sampling

point. The decay of the tracer gas concentration is

directly

correlated

with

the

ventilation

rate.

Apparatus
Analyzer suitable for the tracer gas in question. Apparatus for
automatic

collection

of

air

samples. The equipment should be so

designed that each air sample coming to the analyzer has the
same concentration of tracer gas as the air at the sampling point.
One example of this kind of apparatus is described in appendix 1.
Different air samples can differ very much from each other as to
tracer gas content. This depends on the ventilation rate at each
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point. In order to prevent results from the analyzer

sampling

being influenced by the tracer gas content of a preceding air
sample, the analyzer is cleaned between every air sample. The
analyzer is cleaned with air or any gas to which the zero of
the analyzer is adjusted. Usually outdoor air is used.
6.3

Test

preparations

Indoor

temperature, outdoor

temperature,

wind speed are measured. These
the

natural

parameters

wind

direction

greatly

and

influence

ventilation. The ventilation system of the test

house is set to desired operating conditions.
Sampling points are chosen and tubing for the sampling of air
is

connected

between

sampling

points

and

sampling

apparatus.

The analyzer is connected to the sampling apparatus. When
sampling points are being selected, attention should be paid
to the ventilation system in the room. This is done in the
following

way: sampling points should not be close to inlets

or outlets or be located in rooms without any supply of fresh
air coming directly from the outside. The sampling points are
preferably chosen within the area where people normally stay
and are located at midheight.

t

t

‘cl
n-

Sampling

point

Fig. 2 Example of location of sampling points. The lined area shows
areas where the ventilation system may cause air flows from
See also "Tracer gas Distribution"
ajoining rooms.
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Tracer

gas

is

uniformly

distributed

throughout

the

whole

building

or part of building which is to be tested. The accuracy depends
on how uniform the tracer gas concentration is at the beginning
of the test. The limit to the degree of non-uniformity in the
initial tracer gas concentration which can be tolerated is decided
by the design of the ventilation system.
In older homes there is often only natural ventilation with inlet
and outlet openings in every room. This may mean that a room is
ventilated independently of other rooms. The air flow between
rooms is in this case small.
Modern housing is normally equipped with some kind of mechanical
ventilation.

There are inlet openings in every room but outlet

openings only in a few rooms. If this is the case, the air flow
may come from one room, pass through a second room and finally
arrive at the outlet opening of a third room. Therefore the air
flow can be substantial between rooms.
The air flow is considered to be small if the flow per hour is
smaller than 10% of the volume of the adjoining room from which
it is coming.
When the air flow between rooms is small, a 10% non-uniformity in
the tracer gas concentration between different rooms at the
start of a test can be tolerated.
If the air flow is considered to be large, a maximum nonuniformity between different rooms of 3% is tolerated at the
start of a test.
6.4

Test

procedure

Air samples are collected following a preset schedule. The
schedule defines the time interval used for collecting one air
sample. The time needed to arrive at the same sampling point
again after having collected samples at all the other sampling
points depends on the type of analyzer (typically 3-7 minutes).
6.5

Expression

of

results

For each sampling point corresponding values of time and tracer
gas concentration are plotted on graph paper with a logarithmic
y-axis and linear

x-axis. A line is fitted to the plotted points.

The slope of the line characterizes the ventilation rate for
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each

sampling

point. The slope of the line is obtained from:

1
n=t.

cO

lnct

n = the slope of the line
t = monitoring time

6.6

Co=

initial tracer gas concentration in indoor air

Ct=

tracer gas concentration at time t.

Accuracy
The total ventilation rate, i.e. the arithmetic mean value of
the individual ventilation rates, is considered to be better
than 10% if the relation between the room volumes is a maximum
1:3. For individual rooms the accuracy is considered to be
better than 20%.

6.7

Test

report

The test report shall include the following information, if
relevant:

a>
b)
c>

Name and address of the testing laboratory
Identification number of the test report
Name and address of the organization or the person who
ordered the test

d) Purpose of the test
4 Method of sampling and other circumstances (date and person
responsible

for

the

sampling)

f> Name and address of manufacturer or supplier of the tested

object

s)
h)
i-1
3
k)
1)
d

Name or other identification marks of the tested object
Description of the tested object
Date of supply of the tested object
Date of the test
Test

method

Type of housing
Test
and

conditions, indoor

and

outdoor

temperature,

wind

speed

direction

d Plan showing the location of all the sampling points with
number and height: L = low, M = mid-height, H = high
Type

of

ventilation

system

p) Tables with test results
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q) Any deviations from the test method
r) Inaccuracy or uncertainty of the test result
s) Date and signature.

APPENDIX NO 1

1.

DESCRIPTION

OF

INSTRUMENTATION

The instrumentation consists of a gas analyzer, control apparatus
and tubing for collecting air samples.
1.1

Analyzer
The gas analyzer (GA) should be of a standard type suitable for
the tracer gas used. It is an advantage if the time necessary for
each measurement is short.

1.2

Control

apparatus

The control apparatus contains solenoid valves (MV), pump (P),
unit

controlling

the

solenoid

valves

(STYRV),

and

program

selector for setting desired schedule (PBU). The input side
of the control apparatus is equipped with 10 connections for
tubing; 9 for air samples and one for cleaning the tubing with
fresh air.
1.3

Tubing
Plastic

for

collecting

tubing

air

samples

(I.D. 6 mm) is used for collecting air samples.
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