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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
national standards bodies (SO member bodies). The work of developing International
Standards is carried out through ISO technical committees. Every member body
interested in a subject for which a technical committee has been authorized has the
right to be represented on that committee. International organizations, governmental
and non-governmental, in lisison with IS0, also take part in the work.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the 1SO Council.

International Standard ISO 5219 was developed by Technical Committee iISO/TC 144,
Air distribution and air diffusion, and was circulated to the member bodies in
April 1981,

it has been approved by the member bodies of the following countries :

Australia Germany, F.R. South Africa, Rep. of
Austria Italy Sweden

Belgium ] Korea, Rep. of Switzerland
Czechoslovakia Poland United Kingdom
Egypt, Arab Rep. of Romania USA

The member body of the following country expressed disapproval of the document on
technical grounds :

France

© International Organization for Standardization, 1984 e

Printed in Switzerland Doc u m e nts

Document Sharing Hub

Full document details: ISO 5219-1984


http://www.avadocuments.com/doc/iso-5219-1984
http://www.avadocuments.com/doc/iso-5219-1984

INTERNATIONAL STANDARD

1SO 5219-1984 (E)

Air distribution and air diffusion — Laboratory
aerodynamic testing and rating of air terminal devices

1 General

1.1 Scope and field of application

This International Standard is intended to standardize
laboratory aerodynamic testing and rating of air terminal
devices, including the specification of suitable test facilities and
measurement techniques.

This International Standard gives only tests for the assessment
of characteristics of the air terminal devices under isothermal
conditions. Annex D1} gives specifications for a supplementary
but not mandatory test method under non-isothermal con-
ditions.

1.2 Definitions

All definitions are in accordance with 1SO 3258 and the follow-
ing.

1.2.1 Functional characteristics of air terminal devices

1.2.1.11 nominal size of an air terminal device: The
nominal value of dimensions of the prepared opening into
which the air terminal device is to be fitted.

NOTE — For an air diffuser, the nominal size is generally known as
neck size.

1.2.1.2 Core and specific areas

1.2.1.2.1 core of an air terminal device: That part of an air
terminal device located within a convex shut surface of
minimum area inside of which are all the openings of the air ter-
minal device through which the air can pass.

1.2.1.2.2 effective area (of an air terminal device): Smallest
net area of an air terminal device utilized by the airstream in
passing through the air terminal device.

1.2.1.2.3 free area (of air terminal device): Sum of the
smallest areas of the cross-section of all openings of the air ter-
minal device.

1) Annexe D is being developed by 1SO/TC 144/SC 1 and will be added when approved.
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1.2.1.2.4 core of a grille: That part of a grille located inside a
convex shut plane curve of minimum length of contour, inside
which are all the openings of the grille.

1.2.1.2.5 core area (of a grille): Area limited by the plane
curve defined above.

1.2.1.2.6 free area {of a grille): Sum of the minimum
measured areas of each opening through which the air can
pass.

1.2.1.2.7 free area ratio (of a grille): The ratio of the free
area to the core area.

1.2.1.2.8 A, value (of an air terminal device}: The quotient
resultant from measured air flow rate and measured air velocity
as determined in a specified manner with a specified instru-
ment.

1.2.1.3 Aspect and vane ratios

1.2.1.3.1 aspect ratio (of a rectangular air terminal device):
The ratio of the larger side to the smaller side of the rectangular
core.

1.2.1.3.2 vane ratio (of a grille): The ratio of the chord length
to the vane pitch.

1.2.1.4 Special terms relating to air

1.2.1.4.1 standard air: Atmospheric air having a density of
1,2 kg/m3 at 20 °C, 101 325 Pa (1 013,25 mbar) and 66%
relative humidity.

1.2.1.4.2 supply air: Air entering a supply air terminal device
from an upstream duct.

1.2.1.4.3 induced air: Air flow from the treated space
induced by the supply air from a supply air terminal device.

1.2.1.4.4 exhaust air: Air leaving an exhaust air terminal
device into a downstream duct.
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1.2.1.5 Specific terms relating to air diffusion rating

1.2.1.5.1 supply temperature differential: Algebraic dif-
ference between the supply air temperature and the mean
measured air temperature of the occupied zone.

1.2.1.5.2 exhaust temperature differential: Algebraic dif-
ference between the exhaust air temperature and the mean
measured air temperature of the occupied zone.

1.2.1.5.3 mean measured air temperature of the oc-
cupied zone: Arithmetical average of the measured values of
air temperature within the occupied zone.

1.2.1.5.4 temperature differentiai within the occupied
zone: Largest value of the difference between measured air
temperature within the occupied zone.

1.2.1.5.5 primary air flow rate: Volume of air entering a
supply air terminal device in unit time.

1.2.1.6.6 exhaust air flow rate: Volume of air leaving an
exhaust air terminal device in unit time.

1.2.1.5.7 local air velocity: Magnitude of the time-averaged
vector of velocity at a point of an air stream.

The velocity vector (and therefore its three mutually perpen-
dicular components u, v, w) in any point of a turbulent stream
is submitted to fluctuations with respect to time. The time-
averaged vector of velocity is a vector for which each com-

ponent is averaged with respect to time. The components be-
ing:

1 (7T
W=—s wdt;

the local air velocity is therefore:

a2 + v2 + w2

Z
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1.2.1.56.8 local measured air velocity: Measured value of
local air velocity.

1.2.1.5.9 envelope: Geometrical surface in a treated space
where the local measured air velocity has the same value and is
the reference velocity associated with this envelope.

1.2.1.5.10 room air velocity: Value of velocity convention-
ally derived from the various local measured air velocities within
the occupied zone.

1.2.1.5.11 free area velocity: Primary air flow rate divided
by the free area of a supply air terminal device.

Exhaust air flow divided by the free area of an exhaust air ter-
minal device.

1.2.1.5.12 throw (for a supply air terminal device) : Maximum
distance between the centre of the core and a plane which is
tangent to a specified envelope, such as 0,26 m/s, 0,6 m/s
etc., and perpendicular to the intended direction of flow.

1.2.1.56.13 drop (for a supply air terminal device): Vertical
distance between the lowest horizontal plane tangent to a
specified envelope, such as 0,25 m/s, 0,56 m/s, etc., and the
centre of the core.

1.2.1.5.14 rise (for a supply air terminal device): Vertical
distance between the highest horizontal plane tangent to a
specified envelope, such as 0,25 m/s, 0,5 m/s, etc., and the
centre of the core.

1.2.1.5.15 spread (for a supply air terminal device): Maxi-
mum distance between two vertical planes tangent to a
specified envelope, such as 0,25 m/s, 0,5 m/s, etc., and
perpendicular to a plane through the centre of the core.

There may be two different spreads, not always equal : One for
the left side, the other for the right side (considered when look-
ing at the treated space from the supply air terminal device).
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1.3 Symbols

The following nomenclature is used throughout this International Standard:

Symbol Quantity Con:ls;l)‘(')‘ri;dmg Dimensions
A Area m2 L2
Ay Area corresponding to the nominal size of the duct to which the m2 L2
device is fitted
q
A kfactorarea 4, = <V—:> m2 L2
by Width of test room or installation - m L
D, Equivalent diameter< V 4x Ad> m L
n
L 4 X Ay
D, Hydraulic diameter | ————— m L
perimeter
d Diameter m L
hp Face height of linear grille or diffuser m L
hg Height of test room or installation m L
I Length of test room or installation m L
r Absolute static pressure Pa ML-1T-2
Da Atmospheric pressure Pa ML-1T-2
Ds Static gauge pressure (p — p,) Pa ML-1T-2
b, Stagnation (or absolute total) pressure Pa ML-1T-2
Py Total pressure (p, — p,) Pa ML-1T-2
2
Dy Velocity pressure (g V;) Pa ML-1T-2
Ap Pressure difference (for a pressure difference device) Pa ML-1T-2
ay Volume rate of flow m3/s L3T-1
v Velocity m/s LT
Vm Mean flow velocity m/s LT-1
. dy
Ve k factor velocity -~ m/s LT-1
13
vy Maximum velocity at distance x from centre of supply air terminal device m/s LT-1
X Throw m L
Y Spread m L
VA Drop m L
¢ Loss coefficient - Dimensionless
number
2] Thermodynamic temperature K @
Density kg/m3 ML-3
Documents
Document Sharing Hub
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2 Instrumentation
2.1 Air flow rate measurement

2.1.1 Air flow meters shall have the following ranges and
accuracies:

Range Accuracy of measurement
More than 0,07 m3/s 2,5%
From 0,007 to 0,07 m3/s 5 %
Below 0,007 m3/s 0,0009 m3/s

All methods meeting the requirements of 1SO 52211 will meet
the accuracies given above and do not require calibration.

Alternatively flow meters may be calibrated /n situ by means of
the pitot static tube traverse techniques described in SO
39662,

2.1.2 Flow meters shall be checked at intervals as appropriate
but not exceeding 24 months. This check may take the form of
one of the following:

a) a dimensional check for all flow meters not requiring
calibration;

b) a check calibration over their full range using the
original method employed for the initial calibration of meters
calibrated /in situ.

c) a check against a flow meter which meets ISO flow
meter standards.

2.2 Pressure measurement

2.2.1 Pressure in the duct shall be measured with a liquid-
filled, calibrated manometer.

2.2.1.1 The maximum scale interval shall not be greater than
the characteristics listed for the accompanying range of
manometer.

Ran Maximum scale
ange interval
Pa Pa
From 1,25 to 25 1,25
From 25 to 250 2,5
From 250 to 500 5,0
Above 500 25

2.2.1.2 For air flow rate measurements, the minimum

pressure differential shall be:

a) 25 Pa with an inclined tube manometer or micro-

manometer;

b) 500 Pa with a vertical tube manometer.

2.2.1.3 Calibration standards shall be:

a) for instruments with the range 1,25 to 25 Pa, a micro-
manometer accurate to £ 0,25 Pa;

b) for instruments with the range 25 to 500 Pa, a
manometer accurate to + 2,6 Pa (hook gauge or micro-
manometer);

c) for instruments with the range 500 Pa and upwards, a
manometer accurate to = 25 Pa {vertical manometer).

2.3 Temperature measurement

Measurement of temperature shall be by means of mercury-in-
glass thermometers, resistance thermometers or thermo-
couples. Instruments shall be graduated or give readings in
intervals not greater than 0,5 K and calibrated to an accuracy of
0,25 K.

2.4 Velocity measurement

2.4.1 The measurement of low velocities within treated
spaces, to determine air terminal device performance
characteristics shall be made with a measuring device in accor-
dance with annex A.

2.4.2 The measurement of air terminal device velocities to
determine ATD3) v, velocity characteristics shall be made with
a measuring device in accordance with annex B.

3 Testing of pressure requirement

3.1 Measurement of pressure requirement for a
supply air terminal device

The pressure requirement of an ATD is for a given value of flow
rate dependent on the type and size of the device and on the
velocity profile upstream of the device. A standard test duct im-
mediately upstream of the ATD shall be employed. If an inlet
duct arrangement or flow equalizing and/or damping device is
an integral part of an ATD, then the standard test duct shalf be
employed immediately upstream of the integral inlet duct or ac-
cessory.

3.1.1 The test system shall comprise at least a fan, a means
for controlling the air flow rate, a flow rate measuring device
and a standard test duct for the ATD. Tests shall be carried out
under isothermal conditions.

3.1.2 Pressure tests on the ATD alone or ATD in combination
with flow equalizing and/or damping device shall be conducted
to establish a pressure for a given air flow rate. The air terminal
device shall be mounted in one of the two test installations

1) 150 5221, Air distribution and air diffusion — Rules to methods of measuring air flow rate in an air handling duct.

2) 1S0 3966, Measurement of fluid flow in closed conduits — Velocity area method using Pitot static tubes.

3} Abbreviation signifying “‘air terminal device’.
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described in 3.1.3 {see figure 1) or 3.1.5 (see figure 2). To
determine minimum pressure, measurements shall be made
with flow equalizing and/or damping devices in the normally
open position. Pressure tests on the ATD shall be clearly
referenced to any position of adjustment.

Two methods may be used for determining pressure re-
quirements on test installation A: one by measuring static
pressure (see 3.1.3), the other by directly measuring total
pressure (see 3.1.4).

3.1.3 Measurement of static pressure with the first test
installation A

The air terminal device shall be mounted in a test duct with
cross-sectional dimensions equal to the nominal size of the
device or to the duct dimensions normally recommended by the
manufacturer. This duct shall be straight and shall include an
efficient flow straightener located at a position at least three

equivalent diameters (D,) from any part of the ATD. It is rec-

ommended that straightener cells have an axial length at least
equal to six times the hydraulic diameter of their cross-section.

3.1.3.1 The test installation shall be generally constructed as
shown in figure 1. The plane of measurement shall be at 1,5
equivalent diameters upstream of the ATD. A static pressure
traverse shall be taken on two orthogonal diameters in order to
obtain the maximum and minimum values. The measured
pressure at the selected point of testin the plane of measurement
shall not differ by more than 10 % from both the maximum and
the minimum value within the pressure measurement plane.

3.1.3.2 Record the results for a minimum of four air flow rates
regularly distributed over the upper half of the working range
for each ATD tested.

3.1.3.3 The total pressure in the plane of measurement shall
be considered to be that equal to the sum of the measured
static gauge pressure and the velocity pressure calculated from
the velocity obtained by dividing the test air flow rate by the
duct cross-sectional area. The pressures so obtained may also
be corrected to a standard air density of 1,2 kg/m3.

3.1.4 Direct measurement of total pressure with the
first test installation A

The test installation and the plane of measurement shall be the
same as described in figure 1 and in 3.1.3. A pitot tube shall be
used for successively measuring the total pressure at five points
in this plane. These five points are distributed as shown in
figure 2. One point is on the duct axis — the other four points
are located on two orthogonal diameters at a distance from the
duct axis equal to 0,4 times the diameter of the cross-section.
The total pressure shall be considered as the mean arithmetic
value of the five total pressure recorded measurements. The
pressures so obtained may also be corrected to a standard air
density of 1,2kg/m3. For rectangular cross-section,
measurements shall be made on diagonals with their length
used as the referenced dimensions to locate the four sup-
plementary points as shown on figure 6.

3.1.4.1 Record the results for a minimum of four air flow rates
regularly distributed over the upper half of the working range
for each ATD tested. The pressure may be corrected to
standard density.

1SO 5219-1984 (E)

3.1.56 Measurement of static pressure with the first
test installation B

The test installation shall be constructed as shown in figure 3,
such that the following equation is satisfied:

gy is the volume flow rate;

A is the area of the internal cross-section of the
chamber;

P, is the required pressure;
o is the density of the air.

NOTE — As the normal density of the air ¢ = 1,2 kg/m3, the
formula becomes

v . |/ﬁ

A 6
The ATD to be tested shall be mounted in a short test duct
equal to the nominal size of the ATD and having a length equal

to D, or 0,16 m, whichever is greater. It is recommended that
the test duct should have a conical entrance.

The required pressure shall be measured with at least a single
wall static tapping located within 0,05 m of the inside surface
of the ATD mounting plate.

Equalizing sections shall be provided within the chamber to
guarantee that a relatively uniform flow, free from swirl, exists
in the test chamber with the ATD mounting plate removed.

3.1.5.1 Record the results for a minimum of four air flow rates
regularly distributed over the upper half of the working range
for each ATD tested.

3.1.6.2 The measured pressure, p,, shall be considered to be
the total pressure, p;, and this pressure may also be corrected
to a standard air density of 1,2 kg/m3,

3.1.6 Presentation of data

3.1.6.1 The data shall be corrected to standard air conditions
and the pressure requirements of the ATD determined from a
graph of the total pressure versus the air flow rate.

3.1.6.2 The loss coefficient ¢ shall be calculated from the
following appropriate relationships, based upon the pressures
measured under 3.1.3, 3.1.4 and 3.1.5:

Ps
{=—+ 1(see3.1.3)
Py

by
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where p, or p, is the measured quantity and py is calculated

e [dvy?
* 2\ 4,

{where both ¢ and g, are also at the same test conditions).

The single loss coefficient { may be substituted for the graph of
total pressure versus air volume flow rate.

3.2 Measurement of pressure requirement for an
exhaust air terminal device

The pressure requirement of an exhaust ATD is for a given
value of flow rate dependent on the type and size of the device
and on the velocity profile upstream and downstream of the
device. A standard test duct immediately downstream of the
ATD shall be employed. If a connecting duct arrangement, flow
equalizing and/or damping device is an integral part of an ATD,
then the standard test duct shall be empiloyed immediately
downstream of the integral connecting duct or accessory.

3.2.1 The test system shall comprise at least a fan, a means
for controlling the air flow rate, a flow rate measuring device
and a standard test duct for the ATD. Tests shall be carried out
under isothermal conditions.

3.2.1.1 The device under test shall be mounted in a simulated
wall or ceiling surface using the method of fixing recommended
by the maufacturer. For circular and square ATD's this surface
shall extend on all sides of the ATD to at least 2 D, from the
boundaries of the ATD.

For slots or similar ATD's, the surface shall extend by at least
twice the width of the slot on each side of the device.

For special exhaust ATD’s (for example, heat removal
luminaires), where in the plane of the ceiling surface the vel-
ocity does not exceed 1 m/s, no extended surface is necessary.

3.2.2 Pressure tests on the exhaust ATD alone or in combina-
tion with connecting ducts, flow equalizing and/or damping
devices shall be conducted to establish a pressure for a given
air flow rate. The air terminal device shall be mounted in one of
the test installations described in 3.2.3 (see figure 4) or 3.2.5
(see figure 5).

To determine the minimum pressure, measurements shall be
made with the damping device in the normally open position.
Pressure tests on the exhaust ATD shall be clearly referenced to
any position of adjustment.

Two methods may be used for determining pressure re-
quirements on test installation C: one by measuring static
pressure {(see 3.2.3), the other by directly measuring total
pressure (see 3.2.4).

3.2.3 Measurement of static pressure with the first
test instaliation C for exhaust ATD (excluding air transfer
devices)

The air terminal device shall be mounted in a test duct with a
cross-sectional dimension equal to the nominal size of the

device or to the duct dimensions normally recommended by the
manufacturers. This duct shall be straight and shall include an
efficient flow straightener located at a position at least 7,5
equivalent diameters from any part of the exhaust ATD. It is
recommended that straightener cells have an axial length at
least equal to six times the hydraulic diameter of their cross-
section.

3.2.3.1 The test installation shall be generally constructed as
shown in figure 4. To establish the plane of measurement in the
straight, constant area duct section, static pressure
measurements shall be made at increments of not less than
1 D, downstream of the device until the rate of change be-
tween the measurements is substantially zero. A pressure
traverse shall be taken on two orthogonal diameters in order to
obtain the maximum and minimum values. The measured
pressure at the selected point of test in the plane of measure-
ment shall not differ more than 10% from both the maximum
and the minimum value within the pressure measurement
plane.

3.2.3.2 Record the results for a minimum of four air flow rates
regularly distributed over the upper half of the working range
for each ATD tested.

3.2.3.3 The static pressure requirement of the device shall be
obtained by correcting for the static pressure change along the
duct length from the equation:

Psp = Ps — (0,02 L/Dh) Pd
where

ps is the static pressure {(negative) measured on the axis
of the duct in the section where it begins not to vary
noticeably;

L is the distance between the ATD to the measuring sec-
tion of pg;

Dy, is the hydraulic diameter of the duct;

pq is the dynamic pressure corresponding to the mean
velocity in the test duct.

3.2.3.4 The total pressure in the plane of measurement shall
be considered equal to the sum of the measured static pressure
and the velocity pressure calculated from the velocity obtained
by dividing the test air flow rate duct cross-sectional area. The
pressures so obtained may also be corrected to a standard den-
sity of 1,2 kg/ms3,

3.2.4 Direct measurement of total pressure with the
first test installation C, for exhaust ATD

The test installation shall be the same as described in figure 4
and in 3.2.3.

3.2.41
static tube shall be used shall be the sam
3.2.3.1. Measurements of total and static

The plane of measurement through which a pitot-

s described in
ment
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made at the same five points in the plane as defined in 3.1.4 and
for successive planes as defined in 3.2.3.1. If the maximum
discrepancy in the static pressure value for these five measured
points does not exceed two tenths of the mean static pressure
measured in the duct, the value of the mean total pressure p,,
used to calculate the total pressure loss shall be the mean
arithmetical value of the total pressure data obtained for each
of the five points.

3.2.4.2 Record the results for a minimum of four air flow rates
regularly distributed over the upper half of the working range
for each ATD tested.

3.2.4.3 The total pressure requirement of the device shall be
obtained by correcting for the total pressure change along the
duct length from the equation:

Pig = Dy —(0,02 L/Dh)pd
The pressure so obtained may also be corrected to a standard
density of 1,2 kg/m3.
3.2.5 Measurement of static pressure with the first

installation D for exhaust ATD

The test installation shall be constructed as shown in figure 5
such that the following equation is satisfied:

qy is the volume flow rate;

A is the area of the internal cross-section of the
chamber;

P is the required pressure;
o s the density of the air.

NOTE — As the normal density of the air ¢ = 1,2 kg/m3, the
formula becomes

v ]/&
A 6
The ATD to be tested shall be mounted in a short test duct

equal to the nominal size of the ATD and having a length equal
to D, or 0,15 m, whichever is greater.

The required pressure shall be measured with at least a single
wall static tapping located within 0,05 m of the inside surface of
the ATD mounting plate.

Equalizing sections shall be provided within the chamber to
guarantee that a relatively uniform flow, free from swirl, exists
in the test chamber with the ATD mounting plate removed.

3.2.5.1 Record the results for a minimum of four air flow rates
regularly distributed over the upper half of the working range
for each ATD tested.
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3.2.5.2 The measured pressure, p,, shall be considered to be
the total pressure, p,, and this pressure may also be corrected
to a standard air density of 1,2 kg/m3,

3.2.6 Presentation of data

3.2.6.1 The data shall be corrected to standard air conditions
and the pressure requirements of the ATD determined from a
graph of the total pressure versus the air flow rate.

3.2.6.2 The loss coefficient { shall be calculated from the
following appropriate relationship based upon the pressures
measured under 3.2.3, 3.2.4 and 3.2,5:

b
£="2_(1+0,02-L)(sec3.2.3)
D,

Pq
p

t=_002-L  (see3.24)
Py Dy,
p

{= = (see 3.2.5)
Pd

where p; or p, is the measured quantity and py is calculated

2
as &I
2\ A4

(where both g and g are also at the same test conditions).

The single loss coefficient { may be substituted for the graph of
total pressure versus air volume flow rate.

3.3 Determination of air velocity v, and the
corresponding area value 4, for the air terminal
device

3.3.1 The same test installation used to measure pressure
shall be used to measure v, and to calculate 4, see figures 1,
3, 4 and 5.

3.3.2 The v, velocity shall be measured with an air velocity
meter selected in accordance with specifications in 2.4.2.

3.3.2.1 Specifications for the positions and locations of the
air velocity measuring points at the air terminal device shall be
stated with the corresponding v;, values.

3.3.2.2 The v, values shall be referenced to the specific ad-
justment position of the air terminal device.

3.3.2.3 For each of the test air flow rates, the arithmetic mean
of the velocities measured to establish v, shall be determined
from measurements taken at the number and position of points
on the ATD as specified by the manufacturer.

3.3.24 The A, values shall be calculated by dividing the
measured air flow rate by the mean v,

3.3.3 A test shall be carried our for a minimum of four air flow
rate values distributed within the range of the air terminal

device nominal capacity. Doc ume ntS
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