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INTERNATIONAL STANDARD

ISO

5219-1984 (E)

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

1 General

1.1 Scoge and field of application

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

This Interngtional Standard gives only tests for the assessment
of charactefistics of the air terminal devices under isothermal
conditions. JAnnex D1 gives specifications for a supplementary
but not mgndatory test method under non-isothermal con-
ditions.

1.2 Definitions
All definitiofs are in accordance with ISO 3258 and the follow-

ing.

1.2.1 Fun¢tional characteristics of air terminal devices

1.2.1.1 ngminal size of an air terminal device: The
nominal value of dimensions of the_prepared opening into
which the ajr terminal device is to.be’ fitted.

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

1.2.1.2 Cofe and:specific areas

1.2.1.2.1 cdereofanairterminsg

terminal device Iocated 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.

1.2.1.2.4 core of a grille: That part,of-a grill
convex shut plane curve of minimum length
which are all the openings of theé\grille.

1.2.1.25 core area (of{a)grille): Area limi
curve defined above.

1.2.1.2.6 freefarea (of a grille): Sum d
measured aréas) of each opening through w
pass.

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

1.2.1.2.8 A, value (of an air terminal device

e located inside a

f contour, inside

ed by the plane

f the minimum
hich the air can

ratio of the free

): The quotient

resultant from measured air flow rate and measured air velocity

as determined in a specified manner with a
ment.

1.2.1.3 Aspect and vane ratios

1.2.1.3.1 aspect ratio (of a rectangular air
The ratio of the larger side to the smaller side d
core.

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

1.2.1.4 Special terms relating to air

specified instru-

erminal device):
f the rectangular

the chord length

1,2 kg/m3 at 20 °C,
relative humidity.

ai te-gi—having a density of
101 325 Pa (1 013 25 mbar) and 65%

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:
device into a downstream duct.

1) Annexe D is being developed by ISO/TC 144/SC 1 and will be added when approved.

Air leaving an exhaust air terminal
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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 exhau
ference between

st temperature differential: Algebraic dif-
the exhaust air temperature and the mean

measured air temperature of the occupied zone.

1.2.1.5.3 mean

cupied zone: Arithmetical average of the measured values of
air temperature w(thin the occupied zone.

1.2.1.5.4 tempefrature differential within the occupied
zone: Largest value of the difference between measured air

temperature withi

h the occupied zone.

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

1.2.1.5.6 exhau

5t air flow rate: Volume of air leaving an

exhaust air terminal device in unit time.

1.2.1.5.7
- vector of velocity

The velocity vect

local air velocity: Magnitude of the time-averaged

at a point of an air stream.

br (and therefore its three mutually perpen-

dicular componenits u, v, w) in any point of a turbulent stream

is submitted to f
averaged vector

uctuations with respect to time. The time-
f velocity is a vector for which each com-

ponent is averaged with respect to time. The components.bé-

ing:

1 T
wW=— wdt;

T Jo

the local air veloc

Va2 + v2 + w2

ty is therefore:

‘meastred—air—temperature—of—the—ee—the accupied zone

1.2.1.5.8 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

1.2.1.5.11 free area velocity: Primary air flow rgte 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 theCentre of the core and a plarle which is
tangent to a specified envelope, such as 0,25 m/$, 0,56 m/s
etc., and perpendicular to the intended direction of{ flow.

1.2.1.5.13Cdrop (for a supply air terminal device): Vertical
distance \between the lowest horizontal plane tarjgent to a
specified envelope, such as 0,256 m/s, 0,56 m/s, etq., 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 tamgent to a
specified envelope, such as 0,26 m/s, 0,5 m/s, etq., 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 tore.

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

The following nomenclature is used throughout this International Standard:

. Corresponding . .
Symbol Quantity SI unit Dimensions

A Area me i2
Ay Area corresponding to the nominal size of the duct to which the m2 L2

device is fitted
A k factorarea A, = /Q\ m2 L2

k k \ Vi }
bg Width of test room or installation m L
D, Equivalent diameter/v 4___X A‘—’\ m L
\V =
Lo 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
D Absolute static pressure Pa ML-1T-2
Da Atmospheric pressure Pa ML-1T-2
D Static gauge pressure (p — p,) Pa ML-1T-2
D, Stagnation (or absolute total) pressure Pa ML-1T-2
Py Total pressure (p, — p,) Pa ML-1T-2
. v2
Dy Velocity pressure | o ? Pa ML-1T-2
Ap Pressure difference (for a pressure difference.device) Pa ML-1T-2
qy Volume rate of flow m3/s 37T~
v Velocity m/s LT-1
Vi Mean flow velocity m/s LT-1
. dy
Vi k factor velocity [ — m/s LT-1
Ay
v, 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
4 Lass coefficient — Dimensionless
number

Thermodynamic temperature K ®

Q Density kg/m3 ML-3
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2 Instrumentation

2.1 Air flow rate measurement

2.1.1 Air flow meters shall have the following ranges and

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
e or micro-

upwards, a

accuracies:
manometer accurate to + 2,5 Pa (hook gaug
Range Accuracy of measurement manometer);
3 9 . )
More than 0,07 m?/s 25% c) for instruments with the range 500 Pa and
From 0,007 to 0,07 m3/s 5 % manometer accurate to + 25 Pa (vertical manometer).
Below 0,007 m3/k 0,0009 m3/s

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

Alternatively flow meters may be calibrated in situ by means of
the pitot static [tube traverse techniques described in 1SO

39662).

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

one of the foIIov]ing:

a) a dimens
calibration;

onal check for all flow meters not requiring

b) a check |calibration over their full range using the
original methqd employed for the initial calibration of meters

calibrated in ditu.

c) a check f@gainst a flow meter which meets ISO flow

meter standainds.

2.2 Pressure/measurement

2.2.1 Pressure |n the duct shall be measured(with a liquid-

filled, calibrated manometer.

2.2.1.1 The makimum scale interval shall not be greater than
the characteristics listed for the (accompanying range of

2.3 Temperature measurement

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

2.4 Velocity measurement

2.4.1 The measurement of low velocities wit

mercury-in-
br thermo-
readings in
accuracy of

hin treated

spaces, to\determine air terminal device performance

characteristics shall be made with a measuring devi
dancexwith annex A.

ce in accor-

2:4.2 The measurement of air terminal device Velocities to
determine ATD3) v, velocity characteristics shall bg 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 v
rate dependent on the type and size of the device

alue of flow
and on the

velocity profile upstream of the device. A standard test duct im-

mediately upstream of the ATD shall be employed
duct arrangement or flow equalizing and/or dampi
an integral part of an ATD, then the standard test g
employed immediately upstream of the integral inle

. If an inlet
hg device is
uct shall be
duct or ac-

Cessory

manometer.
Maximum scale
Range N
T interval

Pa| Pa
From 1,25 to 25 1,25
From 25 to 250 25
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) 256 Pa with an inclined tube manometer or micro-
manometer;

b) 500 Pa with a vertical tube manometer.

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) IS0 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).

1SO 5219-1984 (E)

3.1.5 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:

qy Ps
— <
A 50
where

3.1.3 Mehsurement of static pressure with the first test
installatiop A

The air terminal device shall be mounted in a test duct with
cross-sectipnal dimensions equal to the nominal size of the
device or tq the duct dimensions normally recommended by the
manufactufer. This duct shall be straight and shall include an
efficient flgw 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 siy 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 shpll be taken on two orthogonal diameters in order to
obtain the| maximum and minimum values. The measured
pressure atlthe selected point of testin the plane of measurement
shall not differ by more than 10 % from both the maximum and
the minimym value within the pressure measurement plane.

3.1.3.2 Regcord the results for a minimum of four air flow-rates
regularly d|stributed over the upper half of the warking range
for each AJD tested.

3.1.3.3 The total pressure in the plane of-measurement shall
be considdred to be that equal to thessum’ 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 crossisectional area. The pfressures so obtained may also
be correctdd to a standard ajr-density of 1,2 kg/m3.

3.1.4 Dirgct measurement of total pressure with the
first test ipstallation A

The test ingtallation-and the plane of measurement shall be the

used for suecéss alpressure-3 e-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.

qy is the volume flow rate;

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

Ps is the required pressufe}
o is the density of the air.

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

W ]/&
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

te' D, or 0,15 m, whichever is greater. It is recommended that
the test duct should have a conical entrancd.

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, fred from swirl, exists
in the test chamber with the ATD mounting|plate removed.

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

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

3.1.6.1 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:

Ds
{=— + 1(see3.1.3)
Pd

Py
(= — (see3.1.4and 3.1.5)
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where p or p; is

o [4dv\2
s = <2
2 \ Ay

the measured quantity and py is calculated

(where both o 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 Measurern
exhaust air ter

The pressure req
value of flow rate
and on the velog
device. A standa
ATD shall be emp
equalizing and/or|
then the standar]
downstream of th

3.2.1 The test s
for controlling th
and a standard te
under isothermal

3.2.1.1 The dev
wall or ceiling surf
by the maufactur

minal device

uirement of an exhaust ATD is for a given
dependent on the type and size of the device
ty profile upstream and downstream of the
d test duct immediately downstream of the
oyed. If a connecting duct arrangement, flow
damping device is an integral part of an ATD,
H test duct shall be employed immediately
e integral connecting duct or accessory.

ystem shall comprise at least a fan, a means
b air flow rate, a flow rate measuring device
5t duct for the ATD. Tests shall be carried out
conditions.

ce under test shall be mounted in a simulated
ace using the method of fixing recommended
br. For circular and square ATD's this surface

shall extend on a|l sides of the ATD to at least 2 D, from the

boundaries of the

For slots or simil
twice the width d

For special exh

ATD.

r ATD’s, the surface shall extend by.at"téast
f the slot on each side of the deyice.

aust ATD’s (for example{ heat removal

luminaires), where in the plane of the ceiling surface the vel-

ocity does not ex

3.2.2 Pressure t
tion with conneg
devices shall be
air flow rate. The
the test installati
(see figure 5).

eed 1 m/s, no extended surface is necessary.

bsts on the exhaust ATD alone or in combina-
ting ducts, flow, equalizing and/or damping
onducted to\éstablish a pressure for a given
air terminal'device shall be mounted in one of
ns deseribed in 3.2.3 (see figure 4) or 3.2.5

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

gttt TOTT; T pressure
measurements shall be made at increments of ngt less than
1 D, downstream of the device until the ratg‘ef ¢hange be-
tween the measurements is substantially “zéro. A pressure
traverse shall be taken on two orthogopal'diameterq in order to
obtain the maximum and minimum, values. Thel measured
pressure at the selected point of test in the plane qf measure-
ment shall not differ more than 10 % from both th¢ maximum
and the minimum value within the pressure megasurement
plane.

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

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

Psp = Pg — (0,02 L/Dh) Py

where
ps is the static pressure (negative) measured jon the axis
of the duct in the section where it begins |not to vary

noticeably;

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

Dy, is the hydraulic diameter of the duct;

Pq is the dynamic pressure corresponding t¢ the mean
velocity in the test duct.

3.2.3.4 The total pressure in the plane of measurpment shall

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 installation 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

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/m3,

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.

3.2.4.1 The plane of measurement through which a pitot-
static tube shall be used shall be the same as described in
3.2.3.1. Measurements of total and static pressure shall be


https://standardsiso.com/api/?name=580ee99e91245836153765609c743741

P P T,

maae at tne same TIVE pOInIS in the plane as uerlneu in 6 i.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 pym,
used to calculate the total pressure loss shall be the mean
arithmetical value of the total pressure data obtained for each

UI lllU IIVE pUllllb
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-

3.2.5.2 The measured pressure, p., shaii be considered to be
the total pressure, p,, and this pressure may also be corrected
to a standard air density of 1,2 kg/ms3.

3.2.6 Presentation of data

3.2.6.1 The data shall be corrected to standard air conditions

and the pressure reqmremems of the ATD determined from a
graph of the total pressure versus the air flow rate.

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 QIR D Tha lnce nnatficiant 7 chall ha calbosdatad o b
fOr each AT )-mslcjl ?-'V-h' Jadv VOO NI I S D ia UG LailLuiialocu vl uic
I following appropriate relationship based upoh the pressures
measured under 3.2.3, 3.2.4 and 3.2.5:

3.2.4.3 The total pressure requirement of the device shall be
obtained by forrecting for the totai pressure change aiong the
duct length from the equation:

Dy = Dy —(002 L/Dh)pd

The pressurg so obtained may also be corrected to a standard
density of 1,2 kg/m83.

3.2.5 Meagurement of static pressure with the first
installation [D for exhaust ATD

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

v P
A l/ Q
where

qy is thelvolume fiow rate;

A is the|area of the internal cross-section of the
champer;

Ds is the|required pressure;
o is theldensity of the air-

NOTE — As the normal defsity of the air o = 1,2 kg/m3, the
formula becones

av 1/

A 4

p5 L
{=——1(1+0,02 D—) (see)3:223)

Py h
Py L ) o
{=—— 0,02 see3.24)
Py Dy
bt
{=— (see 3.2.5)
P4

where p, 0r p, is the measured quantity and |py is calculated

2
asg(ﬁ/
24 Ay

(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.

3.3 Determination of air velocity v, and the
corresponding area value A4, for the ajr 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 specificatiohs in 2.4.2.

3.3.2.1 Specifications for the positions and |ocations of the
air velocity measuring points at the air termina} device shall be
stated with the corresponding v;, values.

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.

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.

3.3.2.4 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.
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3.3.4 The A, value may be reported as the arithmetic mean
for each of the measured air flow rates tested. A single value
shall be reported if the values calculated do not differ by more
than 5% from the mean calculated value. If these values differ
by more than 5% from the mean, the 4, value shall be reported
as a function of flow rate.

4 Tests to measure the isothermal air
discharge characteristics of a supply ATD
(second test installation)

Class |l Devices from which the jet flows radially along a
surface; ceiling diffusers.

Class Ill Devices from which the jet is essentially two
dimensional; linear grilles, slots and linear diffusers.

4.3.1 The air terminal device shall be installed (using the
method recommended by the manufacturer) in the following
position with the second test installation. (See figure 6.)

4.3.1.1 Class IA devices (nozzles) shall be mounted in such a

The characteristi¢s of the isothermal air discharge from an ATD
can be determinefd from measurements of the throw (X) spread
(Y) and drop (Z) under isothermal conditions within a specified
test environment|

4.1 Test room

4.1.1 All measyrements shall be made within an enclosed
space and this s;[ace shall be termed the “test room”.

4.1.2 The test rpom size shall fall within the following dimen-
sional standard:

a) The height (hg) shall not be less than 2,8 m;

b) The width (bg) shall be determined from the relation-

by
ship (1,6 < — < 2,2);
hF

¢) The minifhum length (/g) shall be 7,5 m;

d) Dimensiops in the range of /g = 7,5 m, bg = 5,6 mand
hg = 2,8 m,| will satisfy a minimum testing requirement.
However, a length of 9 m will allow a larger range of unit
sizes to be tepted. (See figure 6.)

4.1.3 Ali surfacgs shall be normal at corners and any surfaces
over which the supply air path flows shall\be smooth and flat.
All luminaires and windows shall be flush’ with the surface in
which they are nmounted.

4.1.4 Air shall e exhausted from the test room at a location
away from the [supply aif path and out of the planes of
measurement.

4.2 Test room equipment and instrumentation

position as to provide the maximum throw with a minimum ef-
fect from adjacent boundaries, for example at the‘cgntre of one
of the smaller test room walls.

4.3.1.2 Class IB devices (grilles and\registers) lhall be po-
sitioned on the centre line of one of the smaller walls of the test
room with the inner upper surface of the ATD 0,2(m from the
ceiling.

4.3.1.3 Class Il devige (diffusers) shall be mountef flush with
the mounting surfaecedand in a position defined byf

a) diffusers of radial pattern such that the cg¢ntre of the
test duct is™ho closer to any one wall than approximately
half the width of the test room;

b) “\diffusers of directional pattern shall be that| as typically
applied and installed in accordance with the mapufacturer’s
recommendation.

4.3.1.4 Class lll devices (linears) when tested as side wall
ATD’s shall be mounted as in 4.3.1.2. Slot ATD’s shall be
mounted as Class | or Il whichever is applicable. Artificial
sidewalls shall be employed with ATD’s that woyld normally
span the distance between two walls. The minimym length of
the ATD tested shall be equal to or greater than [I,2 m when
artificial sidewalls are employed.

4.3.2 The test duct shall be normal to the surface |n which the
air terminal devices are mounted unless otherwise[recommen-
ded by the manufacturer.

a given room size shall be limited to the one for whith the maxi-
mum air jet velocity does not exceed 1,0 m/s at a| distance of
1,0 m from the boundary wall in the diredtion under
irvestigation-

4.3.3 The highest flow rate for an ATD that may tF utilized in

The system supplying the test room shall comprise a fan, a
means of controlling the air flow rate. A flow rate measuring
device, a standard test duct (first test installation) or a test duct
which will provide v, values within 5% of those obtained in a
test conducted in accordance with 3.3.

4.3 Installation of the air terminal device

Terminal devices can be divided into three broad classes:

Class | Devices from which the jet is essentially three
dimensional;

A) nozzles

B) grilles and registers

4.4 Test procedure

4.4.1 Testing shall commence after steady state isothermal
conditions have been achieved. Such conditions shall be said
to exist when temperature-measuring probes placed are in the
following positions:

a) in the supply duct, upstream of the air terminal device;
b) at the centre of the exhaust terminal device;
and indicate temperatures that do not differ from each other by

more than 2 K for a period of 5 min prior to and at any time
during the test.
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4.4.2 The flow rate shall not vary by more than + 2% before
and during the test.

4.4.3 Any velocity measurements made within the following
distances from a wall towards which the air is flowing shall not
be used for rating purposes.

Class |I: Tm
Class Il: 0,5m
Class Ili: 1 m (without side walls)

ISO 5219-1984 (E)

Zone 1: A short zone, extending about four diameters or
widths from the supply air terminal device face (or vena con-
tracta for orifice discharge), in which the maximum velocity
of the air stream remains practically unchanged.

Zone 2: A transition zone, extending

to about eight

diameters for round supply air terminal devices or for rec-
tangular supply air terminal devices of small aspect ratio,
over most of which maximum velocities vary inversely as the
square root of the distance from the supply air terminal
device. For rectangular supply air terminal devices of large

0,5 m (with side walls)

4.4.4 Thro, spread, and drop shall be established at four
substantially different flow rates for each size of air terminal
device testefl.

4.5 Detefmination of isothermal performance

4.5.1 This test is to determine under isothermal conditions the
throw (X), ppread (Y) and drop (Z) by measuring velocities
within the aif stream at various distances away from the supply
ATD. The aif velocities shall be measured with an instrument as
specified in agnnex A and an exploratory technique shall be used
to determing the location of the air stream envelope(s). The
method A (gee 4.5.2) or alternatives given in annex C shall be
used.

45.2 Method A

A vertical pJane of maximum velocity should be determined
from a plot ¢f the loci of points in the discharge air(stream at a
uniform veldcity within the range of 1,0 to 1,5.m7/s (i.e. isovel
for ATD disgharge stream at uniform velocity in-range of 1,0 to
1,5 m/s). Typical orientation of vertical planes of maximum
velocity are shown in figures 7A to 7F.

4.5.3 Velogity measurements shall‘be taken at a minimum of
eight distanges from the ATD/ but’ not more frequently than at
0,3 m intervals, in the plane.of maximum velocity as deter-
mined in 4.8.2. These measurements shall begin at a point at
which the hl|ghest veldcity is at least 0,5 m/s greater than the
terminal velgcity upder consideration. Several measuring posi-

tions in seqlience in the discharge stream at 25, 75, 150, 225,
300, 600, 9§0 mm, etc., away from the adjacent surface or
stream centrett shail—be

multiplied by four times the aspect fatio.

Zone 3: A long zone, of major engineerin
which the maximum velocity varies inverse
from the supply air terminal-device. This zo
the zone of fully established turbulent flow
100 diameters long tor’equivalent diameter

a ] nd exgends from about
four widths to a distance approximately\&qual to the width

g importance, in
ly as the distance
he is often called
and may be 25 to
5 of equal areas),

depending on theyshape and area of the sdpply air terminal

device, the iqitial velocity and the dimensi
into which\the supply air terminal device d

Zone 4: ‘A terminal zone in which, in the
spaces, the maximum velocity decreases
rate, or, in the case of large spaces free f
the maximum velocity decreases rapidly in

bns of the space
ischarges.

case of confined
at an increasing
om wall effects,
a few diameters

to the velocity range below 0,25 m/s which is usually
regarded as still air.

455 The plot shall be drawn through the tegt points with the
slope of the plot equal in angle to the refefence slope lines
(zones 2 and 3) in figure 8. This shall be repeated for all tests in
this product series. For low v, velocities the zpne 4 slope shall
be drawn. The slope lines shall be drawn through the test
points; the intersections of the zone slope lings shall be deter-
mined by the best possible match of the test points and the
slope line. The line for each tested ATD shall be plotted and
identified and a median line determined [which shall be
representative of the product series. If the diffgrence between a
throw interpolated by the median line and the experimental
throw does not exceed + 20 %, then this cgrrelation can be
used to interpolate the throw for a product s¢ries.

45.6 The throw distance X for a given air flow rate may be

required until the highest air stream velocity has been estab-
lished.

4.5.4 At each distance X from the ATD for which the v,
velocity is measured the non-dimensional relationship of v, /v,
and the corresponding value of X+/A4, shall be calculated with
the results plotted as a logarithmic function as shown in
figure 8. (For a given ATD the value A, is substantially cons-
tant and v, typically varies with the airflow rate.)

4.5.4.1 |In analyzing the performance of jets, four major zones
can be distinguished. They may be defined in terms of the
maximum or centreline velocity existing at the cross-section be-
ing considered as follows:

based on any appropriate terminal velocity v,. The v, selected
shall be referenced in the recorded data.

4.5.7 The ratio of throw to spread shall be determined from
the plot of the loci of uniform velocity used to establish the
plane of maximum velocity. This ratio shall be used to calculate
the spread at other flow rates and v, values for the ATD under
test.

4.5.8 The drop shall be determined and qualified in the man-
ner as described in 4.5.7.

NOTE — In cases of non-symmetrical jets, additional measurements
shall be made in varying planes to determine the envelope velocities.
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Figure 1 — First test installation “A” for supply ATD
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for supply or “C” for exhaust
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Dimensions in metres
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Figure 3 — First test installation: “B” for supply ATD
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Figure 4 — First test installation “C"” for exhaust ATD
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Dimensions in metres
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A ™ n ar~
1 Je or0,15min
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c
é flow rate control
- A\ and flow rate — o ]
Q W™ — 1+ ————] measuring device —_—_———————
~h | )
N

Direction of air
flow

H

A A YA}

/
K

0 -

\ Test duct \__Alr flow equalizing

device
0 05 . . . ATD mounting
e Piezometer ring or single tap

plate

Width (W) and hgight (H) must be such that:

Figure 5 — First test'installation D" for exhaust ATD
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Figure 6 — ATD position for second test installation
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Figure 7A — Class | A

Plane of maximum
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Loci of uniform vx

Figure 7B — Class | B
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Figure 7C — Class | B
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.\ Loci of uniform v,

Figure 7D — Class Il — Radial discharge
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Plane of maximum
velocity

Loci of uniform vy

Figure 7E — Class Il — Directional discharge
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Figure 7F — Class lll — Linear diffuser

15


https://standardsiso.com/api/?name=580ee99e91245836153765609c743741

1SO 5219-1984 (E)

Vx/Vk

16

10
08

06

0.4

03

0,2

0,1
0,08

0,06

004

0,03

0,02

\\\A\\‘\
\ \K - Slope line
\ N [ Zone 2
AN N
. ~
\ AN
) ~
+ 20% on X/~[Ay \ \\ " Slope line ™
\ \{’/-— Zone 3 N
~ ‘I'\\ ~ \‘
NN \ "\
TN *
\‘\ \\ \ \
\\i_\i—\ AN \ \\
-+ ) M
\\ }. + \\ \ | Slope line \\
\ \ +\ \( Zone 4
NS N\ N
\‘ \ + \\ \ b
\ _jl_\+ \, \
NEA VAN \
NEANER R
NERSHAN \
\| -\ \\ \
+
NN N \
NI
NEAVA \
+\ \ \
\+ \ \\ \
\ \ \
3 4 6 8 10 200 * 30 40 60 80 100
XIVA, |

Figure 8 — Typical graph for a family of air terminal devices showing the relationship

between throw, reference terminal velocity and air flow rate


https://standardsiso.com/api/?name=580ee99e91245836153765609c743741

of the throw of air terminal devices

(This annex forms an integral part of the standard.)

ISO

Measurement of low air velocities for the determination

5219-1984 (E)

A.0 Introduction

e several (two or

Of all devides used for measuring the air velocity, the pitot
static tube if the only one that does not require calibration. For
all other deyices the relation between velocity and the response
of the devick is usually so complex that it is necessary to make a
calibration, |i.e. to determine the response in a flow of known

valanity I+ nat nagaibla ac koo haam Aama i actamdacd £

VEiOTity. it ip not possible, as has been done in the standard for
air performance testing of air terminal devices with regard to
the problen of air flow rate measurement, to lay down the use
of well defihed methods enabling the user to make measuring
devices bthimseIf, which do not need prior calibration. A
presentationp of the main characteristics required from an air
velocity megsuring device must suffice.

A clear presgntation of the various desired characteristics could
also prompt the manufacturers of measuring device(s) to effect
the necessary choice of one or more devices available on the
market for dgletermining air terminal device throw.

A.1 Scqgpe and field of application

This annex defines the main characteristics of low air velocity
measuring flevices and the expected performance of these
devices for puch measurements.

A.2 Mepsuring range

The measufing device should” be capable of measuring air
velocities within the range’from 0,4 to 3 m/s.

It should howeveribe'noted that, if it is considered desirable to
extend the fange.either by reducing the lower limit or by in-
creasing the¢ upper limit or by both methods, such a change

three) scales enabling easier reading over the|whole measuring
range. The scales should be chosen such¢that the higher range
starts at a value not exceeding 75 % jof‘the mpaximum value of
the lower range so that it is possible. to che¢k the agreement
between the two scales and to'earry out measurements in a
fluctuating flow where the mean velocity is [close to the limit

~rnamnluina with tha alhAauva ra
value of one scale. A meter”complying with the above re

quirements is illustrated as-an example in figlire 9.

1,5
1'0 \.\\‘l'l'll,[,/,
\\\ ! 1y 2,5
§ 0,800 iy '0'6"’/'/,/,'/'/, 3
\ \ ' ’y
:75\\ N \ Ols 0,7 0,8 / ///,/
\ 0,4 09 7
0,36 1,
m/s
V

Range 0,4-3,0 m/s

2 scales

5% increments (max.)

75 % overlap

1 mm minimum division intervals.

Figure 9 — Specimen meter stale

does not necessarily affect the choice of the measuring device.

A.3 Reading scales

A.3.1 To achieve adequate accuracy of reading with measur-
ing devices composed of a case with a dial and a pointer, it is
desirable that two successive scale divisions on the dial are suf-
ficiently remote from one another but do not correspond to two
different readings of the velocity. This is the reason why it is
recommended that the distance between two successive scale
divisions is at least one millimetre corresponding to velocity
readings differing by not more than 5% for velocities greater
than 0,4 m/s.

A.3.3 Velocity measuring devices with digital indicators
should be such that the intervals between two successive
velocity readings is not more than 5% of the indicated velocity
for velocities greater than 0,4 m/s.

A.4 Dimension of the probe

The overall dimension (in one direction normal to flow) of the
measuring probe shall certainly not exceed 15 mm and it is
desirable that the dimension is as small as possible because
throw determination vnay involve explorations for air velocity
measurement in areas with high velocity gradients.

17
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A.5 Determination of mean air velocity

In a jet discharging from an air terminal device, the velocity is
never steady but may vary considerably with time. For deter-
mining the throw of a supply air terminal device, it is on the
other hand necessary to define one (or several) envelope(s) i.e.
surfaces, the various points of which correspond to given
values of mean air velocity. It is therefore necessary to be able
to carry out measurements by integrating over a certain period
to improve measuring accuracy which cannot obviously be the
same as during calibration in an undisturbed and regular flow.

For testing under isothermal conditions, it is possible to use a
temperature-sensitive device, if information on the corrections
to be made is available.

A.8 Influence of natural convection

The sensing element of air velocity measuring devices
operating on a thermal principle is usually heated to a
temperature substantially higher than the ambient temperature.
The air in the immediate proximity of the probe is heated, and

Rather than having-a-sensing-slement-with-a-high-inertiavalue,

the time constant
on whether the
biases the value

) of which can vary considerably depending
elocity is increasing or decreasing (which
of the mean indicated velocity), it seems

preferable to usel a sensing element with low inertia incor-

porating a dampi

hg system to damp the signal allowing an

overall time constant of several seconds.

When damping m

ethods are used, they should be such that the

mean air velocity |can be easily read independently of velocity
fluctuations in th¢ jet.

A.6 Probe sensitivity to direction

The sensing elemgnt is usually shaped in such a way that the
output of the devite depends on the mean velocity value as well
as on the relative position of the probe with respect to the mean
velocity direction,

The direction of the mean velocity in a jet is known to within
some degrees at the best, and it is always recommended that
the probe be cofrectly orientated in the jet. It is, however,
preferable to have a probe with low directional sensitivity) to
facilitate its positipning.

It is therefore desjrable to use a probe for which atilt (yaw or
pitch) up to 15° ¢floes not noticeably affect velotity measure-
ment, and subsequently to determine the probe response in a
calibration wind tdinnel by testing it under-different well-defined
tilt angles in a flpw having a uniform~mean velocity; conse-
quently it is recdmmended that _for ssuch tilt angles (yaw or
pitch), the velocity indications shdll'not vary by more than 5%
within the measufing range or; alternatively, to ensure that the
probe is correctly| positioned.in the flow.

A7

an upward air flow due to natural convection develops; the
velocity resulting from the superposition of thisfflow| and of the
air flow to be measured depends on the main-flow direction. A
probe is insensitive to the effect of natural convectfon, if it in-
dicates the same velocity for an upward, flow and a|downward
flow.

For velocities above 0,2 m/s/the-appreciable effec{ of natural
convection generally disappears. However, a very| small and
strongly heated sensingcelement sensitive to thig effect of
natural convection up-to velocities of about 0,3 fo 0,4 m/s
would give rise to.Serious practical difficulties in usge.

It is recommended that a probe indicating the dame value
whether flow is ascending or descending be uged for air
velocities\eéqual to the lowest measured velocities fof determin-
ing air throw.

A.9 Measuring uncertainty

A.9.1 In addition to the reading accuracy as [considered
above in 4.1, the possible hysteresis of the device $hould also
be ascertained by wind tunnel testing in order to estimate the
precision of the measuring device response.

A.9.2 It is also important that the device gjves stable
readings during its whole period of use in order thaft flow con-
ditions are as well-defined as possible so as toa[lessen the
necessity of frequent calibrations. This characteristic also
depends on the stability of measuring systems, the dood condi-
tion of the probe and the possibility of cleaning tHe probe as
often as required.

Air temperature may influence the device readings in two ways,
first because the reading does not exclusively depend on air
velocity but also on air density (it may therefore be necessary to
measure air pressure and temperature to calculate its density
and to correct velocity readings accordingly) and secondly
because in thermal devices (where velocity readings actually
reflect the rate of heat exchange between the sensing element
and air) a direct influence of air temperature can arise which
can sometimes be automatically compensated by the device
itself.

A9 3—TFheoverattuncertaintyof air-vetocity - measurements
eventually depends on all the above-mentioned factors. It is
however absolutely essential not to forget the strict necessity
of a correct calibration of the device if the uncertainty is to be
reduced; without such calibration even a device with very good
characteristics would lose all its advantages.

A.9.4 Calibration

For all air velocity measuring devices it is necessary to know
some main characteristics, which depend on the design of the

1) The time constant here is meant as being the time interval between the obtaining of a response at approximately 63 % of the value of a velocity

gradient and the time relating to this gradient.
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device, the geometrical shape of the measuring probe or the ac-
tual measurement principle used. These characteristics should
normally be produced by the manufacturer of the measuring
device; they are determined once and for all and usually do not
change with time. They are:

a) influence of flow direction;
b) influence of air temperature;

c) influence of natural convection;

1SO 5219-1984 (E)

dard. It is necessary to set up special installations on which it is
tried to determine the air velocity by measuring another value or
by using a theoretical method.

The following table gives a short account of some methods
used and of the problems that appear when applying them (see
table 1).

A.10 Other factors of choice

The following-should—alsc—be—considered—when choosing a

d) time¢ constant.

On the othgr hand, the relationship between air velocity and the
device resppnse should be checked regularly. The experimental
determinatipn of this relationship i.e. the device calibration,
raises somq technical problems. In fact, there is no measuring
device available for low air velocities that does not itself need
calibration @nd that could therefore be used as a primary stan-

measuring device:
a) the robustness of the device;
b) the ease of use of the device;
c) the cost;

d) the availability on the market.
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Tabte T— Cattbration

Calibration

Two principles

Moving the probe
through the air

-

\

Wind tunnel

/\

Whirling prm

System with rectilinear
movement

Wind tunnel
with laminar flow

Wind tunnel
turbulent f

with

'

a) reliable measurgment of the

moving velocity;

b) mechanical p
stability, vibratio

c) problem of air drf
ing velocity of tH
exceed the relati
20%).

!

a) reliable measurement( ofj ‘the

moving velocity;

!

a) very high accuracy, because
the flow rate can be measured

'

velocity distributig

a) it is not easy to objtain uniform

nto 1% in

20

The use is therefore limited to
very small-sized probes.

oblems  of b) mechanical _problems  of t1o(ya.n accuracy of better than aes:iff:::.lently large part of the
hs; stability, vibrations; o section,
L9 (The mov- ¢) no airdrag, but the duct b) size |Imltatl0!'|: b) the influence of the bgundary
A Net . Re < 2 000 is mandatory. For layer must be taken into ac-
e probe may length is_limited. Only devices ) ° X
) . ] . air at 20 °C the maximum duct count;
e velocity by with Tow time constant can be diameter D... depends on the
tested. . "‘a"l lt) c) the proportion of turbulence
ma‘xu:;fjm veloCity Vi, re- must be small, ahd the flow
quired: must be steady;
Vmax Drnax d) airborne noise may effect
m/s mm calibration.
1 60
1,5 40
2 30
3 20
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Annex B

Measurements of air velocities for the determination
of air terminal device velocity v,

(This annex forms an integral part of the standard.)

B.0 Introduction

range starts at a value not exceeding 75% of the maximum

ATD v, velgcity measurements may be made with instruments
having the following characteristics.

The determjnation of v, velocities involves the measurement of
velocities dver an approximate range of 1,0 to 12 m/s, in
regions of | high velocity gradient. The sensor must have
characteristjics that ensure repeatable velocity indication when
measuring p, with several instruments of the same type at the
same point$ on duplicate ATD’s.

The following conditions should be considered in the selection
of a suitablg instrument to measure v;:

a) it should be commercially available;
b) it should be suitable for field use;

c) itshould have a record of satisfactory field performance.

B.1 Scope and field of application

The purposg of this annex is to define the main characteristics
of an air vglocity measuring device and the expected perfor-
mance of fthese devices that are desirable~when used to
measure the v, values for ATD's.

B.2 Measuring range

The measuring device should/be capable of measuring air
velocities within the range from 1,0 to 12 m/s.

This range |may be-extended at either end providing the re-
quired characteristics are maintained within the above range
limits.

value of the lower range. This permits measurements at a

velocity close to the limit value of one scale.

B.3.3 Velocity measuring devices with

should be such that the intervals between

velocity readings are not thoré than 5%
velocity for velocities greater than 1 m/s.

B.4 Dimensions of the probe

It is desirabte\that the overall cross-sectional

digital indicators
two successive
of the indicated

dimension of the

probe inthe.direction normal to flow should e between 5 mm

and 15 mm because v, measurements may
tions, of high velocity gradients.

B.5 Determination of mean velt]city
i

The velocity is not steady in an air stream d
ATD, therefore the v, must be determing
velocity indications over a certain period of
this integration, the measuring device shall ing
ing system that allows an overall time con
seconds.

B.6 Probe positioning

be made at loca-

charging from an
d by integrating
ime. To facilitate
orporate a damp-
stant1) of several

The velocity gradient at the point(s) of meagurement may be

large and therefore the probe must be locatd
position(s) to ensure consistent v, measuren

d at a repeatable
ent.

The probe shall be equipped with a positioning index(es),

preferably removable, to allow the required re
ing of the probe at the measurement locatio

peatable position-
.

B.3 Reading scales

B.3.1 When using devices incorporating a scale and in-
dicator, they shall include velocity scale indications correspon-
ding to a minimum velocity difference of 5%, spaced at least
one millimetre apart over the required range.

B.3.2 When multiple scales are used to meet the above re-
quirement, the scales should be chosen such that the higher

B.7 Influence of air temperature

Air temperature may influence the device readings because the
indicated air velocity may depend on the air temperature and/or
air density as well as actual air velocity. Therefore it may be
necessary to measure the air temperature and pressure and cor-
rect the indicated velocity accordingly.

Some instruments incorporate automatic compensation and
may be used without correction.

1) The time constant here is meant as being the time interval between the obtaining of a response at approximately 63% of the value of a velocity

gradient and the time relating to this gradient.
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B.8 Measuring uncertainty

B.8.1 In addition to the reading accuracy considered in 4.1,
the measurement reading hysteresis should be determined by
velocity calibration.

B.8.2 The velocity calibration of the device should be stable
during its period of use. This characteristic is a function of the
measuring system stability, the probe durability and cleanliness
of the probe.

b) influence of air density (temperature and pressure);
c) time constant;
d) influence of velocity gradient over probe face.

It is generally necessary to determine these values once only
since they do not change with time.

The relationship between air velocity and the device response

should be regularly checked. The experimental determination
s . R . I

B.8.3 The overpll uncertainty of velocity measurements is
dependent on thelabove factors.

Correct velocity cplibration, within close limits, is essential to
reduce the uncertainty. A device with very good characteristics
loses all its advantages, without this correct calibration.

B.8.4 Calibration

The following chgracteristics, which generally do not change
with time, should pe furnished by the manufacturer. These de-
pend on the desigh of the device, the geometrical shape of the
measuring probe and the measurement principle used:

a) influence gf air flow direction;

ot 7

technical problems. It is necessary to set up a spe
tion for this calibration.
B.9 Other factors of choice

The following items should be considered in chosind a measur-
ing device for v,:

a) robustness of thecdevice;
b) the ease of'use;
c) the cost;

d) .theCavailability on the market.
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Annex C

Alternative exploratory technique for determination of throw,
spread and drop

(This annex forms an integral part of the standard.)

C.1 Sc

The followipg section describes a traversing procedure for the
determinatipn of the path(s) of maximum velocity in the air
stream from a supply air terminal device, and the air stream
envelope in| vertical and horizontal planes through the path(s)
of maximurmp velocity.

As describgd, the procedure relates to a side-wall mounted air
terminal dgvice discharging air in a substantially horizontal
direction. Tjhe techniques may be adapted for other classes of
device. Forlinstance, in the case of class |l and lll devices, an
initial traverse in the vertical direction may be more appropriate
than a travgrse in the horizontal direction.

C.2 Determination of the point of maximum
velocity

C.2.1 Thg velocity measuring probe shall first be positioned
300 mm from the centre of the face of the device in the'direc-
tion of airflow [see figure 10a)].

C.2.2 A horizontal traverse parallel to the-face of the air ter-
minal devicg at intervals of not more than/560-mm, shall be made
at this distgnce to determine the point of maximum velocity.
The vertica| axis through this poipt'shall be denoted Z, [see
figure 10b)].

C.2.3 A \ertical traverse, at intervals in accordance with
table 2 shall be made@long axis Z; and the point of maximum
velocity (v,,kx) shallbe:established. The horizontal axis through
this point shall be\denoted Y/, [see figure 10c)].

ordinates shall be established, intermediate)ld
troduced when necessary.

C.2.6 A logarithmic plot of-the five valug
horizontal distance from the face’of the air ten
be made and from this plot\the distance that
velocity at 0,5 m/s shall-be determined [se
distance shall be noted.as the throw.

C.2.7 If amaximum velocity in C.2.2 or C.4
cur at more/than one distinct location (as is
with diverging vanes, for example) then the
ing procedure C.2.2 to C.2.5 shall be condug
of _fimaximum velocity.

C.3 Determination of points at €
velocity

The points at which the air stream velocities a
velocity (+ 0,5 m/s) on each of the Y, and
established as follows either during or follo
described above.

C.3.1 The probe shall be moved vertically
one of the Z_ axis until the measured velog

f five (Y., Z;) co-
cations being in-

s Of Viay Versus
minal device shall
corresponds to a
b figure 11]. This

.3is found to oc-
ikely with a grille
complete travers-
ted for each path °

nvelope

e at the envelope
Z, axes shall be
ving the traverse

jownwards along
ity falls to about

0,45 m/s. A note of the probe position afd the measured

velocity shall be made [see figure 12a)].

C.3.2 The probe shall then be traversed
greater than 100 mm back along the Z_ axis to|

at intervals no
wards the (Y, Z.)

co-ordinate. At each position, the velocity $hall be recorded

and the traverse continued until at least fo

ur measurements

have been made and the measured velocity

C.2.3.1 In order to ensure that the location of the point of
maximum velocity is not dependent on the sequence of the
traverse (horizontal, then vertical), a quick check may consist
of measuring the air velocity at the two points located on the
horizontal axis parallel to Y, through the point of maximum
velocity and 50 mm remote from this point.

C.2.4 The probe shall then be positioned at co-ordinates
(Yo, Z;) as determined in C.2.2 and C.2.3 and moved hori-
zontally (parallel to X,) in the direction of air flow away from the
device by an increment no greater than 1 m [see figure 10d)].

C.2.5 The procedure described in C.2.2 and C.2.4 shall be
repeated until the maximum measured velocity (v,,,,) is less

than 0,55 m/s [see figure 12b)].

has risen to more

C.3.3 This traversing procedure shall be repeated with the
probe initially moved vertically upwards along the same Z; axis
and then in the two horizontal directions along the correspon-
ding Y, axis [see figure 12c)].

C.3.4 The procedure described in C.3.1.3.2 and C.3.3 shall
be repeated at each of the Y, and Z, axes.

C.3.5 For each of the traverses, a plot shall be made of
measured velocity versus position from which the point that
corresponds to a velocity of 0,5 m/s shall be determined (see
figure 13).
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