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INTERNATIONAL STANDARD

IS0 7244-1984 {E)

Air distribution and air diffusion — Aerodynamic testing

of dampers and valves

1 Scops
~ This International Standard  speclfios meth.ods far tha
aerugdynamic testing and reting of dampers and valves gsed in

&ir distribution systerns with pressuras wup io 2 0 Pa. {(Seo
clauge 4.1 : '

Tho iasts incnrpurﬂtuﬂ in this Intamational Standard are 3
al leakage past a closed damper or valve; |
b.J' ¢asing |zakage; '
a)  flowe }ate!pressure requirerment chamcteristles.
The acoustlc tesling of dampers @ valves |5 nol ingludecd in
thia Interaticnal Standard.
2 Fleld of apﬁlinﬁtiun
Tha tasts.spnciﬁetf in clausa i apply to the following :
&) testing for demper and valve leakage;
by testing of casing leakanet

¢l testing of flow rate/prassurs requirements for dampers
oF valves mountad in 2 duct syatam.

MOTE — Certaln aapestz of 1the dynamic pedarmence of dampers ar
valves afe dapenden: upon the air distribution aystem bowhirh.thay ars
cohnectad and are, thweafora, difficuelt o meaeurs in isolatian, Such.
consideratfons have led 0 the omission of thess aspucks of tha
dynermlc performence megaurements from this Internetlonal Stendard.

Atag, in common with other eir distrimition compaonents, the
rasuits from tosis cammied out in accordance with this Intarna-

tlonal Standard may not be directly applicable if the damper or -

valvo is situated in an arga af non-uniform flow.

3 References
FEC 3288, Air ditribution and ar diffusion — Vocabulary,

150 621, Air distribution and s diffusian — Gwide o methods
of madsuring afr How rate in an air handling duet.
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4 Definitions

The definitians uf'terms-uéad in this International Standard are
in accorcance with S0 3298,

5 Symbaols and abl_:hrauiations

The foflewlng nomenclziure is used throughout this Intema-
tional Standard.

5.1 Symbols
Symbol Dagignation Units | Dimensiong
P Intsrnsl  crosc-sectional | m? L*
ares gf ik
. ) 44
. Eqeivetent diamater |/ — m L
ﬂ .
F Ahsoflute prasedre Pa fiL - Fr--2
Py | Awmespheric pressure " Pa pML-tT-2
Ao W )
X Valoclly prassure g 2 Pa fL—TT-2
a Stagnatinn [or sheokite Pa ME—1T-2
totzl} prossure
Py Static gauge pressute Pa ME—IT-2
1N Total pressure ipy oyl Pa M-
Ap - Aot metar prassurs Pa ML—T-2
diffarance
Apy Convontlanal total " Pa ML-1T-2
mwessure differenttal for an '
alr dengity of 1,2 kq/m?3
ar tha inlet 1o the damper
or valve under test
& Maan total prassure [oes
coffleiatt .
Ty Volurne rate af air flow et | mds [ L3T-1
the flow meatar
L " Leakago wolarne rats of | mdfa L1
alr flow
. Air density | Earm? ML—3
g Tampereture G G
v Weloeity " miz | LT-1
. 1
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B2 Sufflxes

1 I tha inlet of the damper or valve under tast;
2 iz the outlat of tha damper or valva undor test;
U = tha measuring polat upstraam of flow meter;

n s tha value at selectad point of flow rate/static pressure
ourva,

6 Instrumsntation

&.1 Air flow rate measurement

The air flow rata akall be measurad using instrurnants in accor-
danca with IS0 5221,

6.1  Air flow meters shall have the followlng ranges and ac-
curaclias: '

Renge Accuracy of messurement
mifs

From 0,07 to 7 + 2.6

From 0,007 1w 4,07 tE

6.22 The maximum scale interval shall not be greater than
the charactarfstice lgtad for the sccompaming range of
mananmetor,

Flow meters may ba calibrated /i sio by meana of the pitot
static tuba traverss lechnfgues dascribad in 150 3966,

A.1.2 Leakagsa air flove motars shall have the followlng ranges
and acelragias:

Rango

s Accuracy of meazurament
Up 1o and including O.ME 0,000 3 mdle
Maro than 008 tE%

Altormativety other devices such as variable area, flow-rate
matars or Integrating air flove meters of the positive displace-
ment type rmay be used if calibratad in accordance with the
spdcifications given n 8.1.3 ol : :

6.1.8 Flow maters shall ba checked at intervals as appropriate
lnit not exceeding 24 months. Thia chask may taka tha form of
ong of the following :

#) 8 dimengional chack for all flow meters not requiting
calibration;

bB) a8 check cellbratlen ever their full range using the
original mathod empleyed for tha Inltlal calibratlon of maters
callbratad dtr st

o] #check agalnst a flow meter which meets Intarmational
Standard flow meter specliications. .

6.2 Pressure measuremant

§.2.1 FProssuro in the duot shell be messured by means of a
Hauld fillad, catibrated manemeter,
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HEFF:IQB ncTI:in::::l:ul
. Pa
Frum 1,261 26 1,23
From 26 o 250 25
From 260 1o B0 6.0
Abave 500 "2

823 For alr flow rats measurameante, the minimum presslne
differantial shall be :

a} 26 Fa with an inclined tube manometer or micro-
rmangmetar;

b} B0 Pa with a ufértlnal tubre manometar,

6.2.4 Calibration standards shall be :

al far instrurngrits within the rangs 1,25 3 25 Pa, a milcro-
manormeatar aceurate to = 1,25 Pa;

bl for inswruments withln the range 25 to 500 Pa, a
manumeter sccuralo o+ 2,5 Pa thook geuge or micro-
manonieter];

c}  for fnstrumeants within the range 8060 Pa and upwarda, a
manemeter accurata ¢ & 25 Pa (vartical manameter).

6.3 Temperature measuramani

Measurarment of tarmparature shall be by mesns of mercury-In-
glasa thermameters, rasistanca thermometers ot thermo-
couples. {nstruments shall be graduatad or give readings in in-
torvals not greater than 0,5 °C and calibrated to an accuracy of
0,25 oC,

7 Leakage tests

7.1 Pamper and valve leakage

- It [s Intended te messurc damper andfor valve fsakage in the

shut off posltion under canditions of actua| dperation with the
damper or vahe closing agalnat the maximum recommanded
static prassurd conditions, Since small flow rates axlst during
the clased dampar or valve condifion, tha mathod used to
maasure thata small flow rates will Intreduce a high pressura
lozs when the damper or valve is opan. This preciudes a high
presaure in the inlet duct untll the damper ar valve approaches
tha glosad position. As the valve i closed and e [low rato
decreasos, the inlet static pressure will increase too approxd-
mately the recommended maximum [nlet prassura,

Tha damper or valve shall be set In the clogsed posltian elther
manually ar by the means provided by the manufacturer.



1.1  An air supply duct similar to that shown in figure 1 shalf
be connectad to the inlat of the damper Gr valve, tha outlet re-
mafting open,

712 Tha air supply duct [zes figurs 1) shall ba conneactad 1o
a suitabla alr syatam,

713 The supply 4 pressure shall be incressed 1o the max-
imum racommmand=d inlet prossure, theh without any additional
adjustrrent of the supply ait system flow rate, the dampet or

valve shal be modulated to the open position and then retumed -

to the closed position eithar rmanually, or by the means pro-
vidard by tha manufacturar, As the damper o valve nesrs

vlazure the supply air pressure shall be adjusted ac a2 1o main-

taln the mexlmum recommended inlet static galge pressury
within + 8.%.

714 Tha air flow ratg shall b raportad ae the damper or
valve leakags rate euprasasd in the form A mifs at 37 Pg.

7.2 Casing leakage

7.21 The air =upply systern dascribad in 7.1 shal I‘ZH:I..

connected 1o the inlct of the damper or volve under tost, with
the dampar or valvg In the open positlon and the casing outlet
sealed,

- 7.22 Thetest of the casing shall ba caricd out by subjacting
the casing 2 1E8 raximum moeommendsd  pregedts, The
prassure shall be maintysined for 60 s before the messurement
of leakage commences, .

7.23 The test rasulis shall be reported as casing leakago flovw
rata &t tha tast prossurgs usad.

8 Flow rate/pressure raquirament tests '

8.1 The damper or valve under test shail be mounted in &

gysterm which shall comprise a fan, a means of controlling aie
flow rate, 2 flow rate measuring systetn and tast duots {sas
figure 2, .

8.2 The test duct shall have cross-sectional dimensions
equal to the nominal size of tha uhit undar tast or 1o the duct
dirmansiong recomimendad by the manufacturar, Tha upstream
test duct shal be straight for a minimutn kagth of B £, The
downstream test duct shall be straight for a minfmum length of
100 13, er 2 m, whichaver is the graatar.

8.2  Flow seraightensrs shall ba fitted in e upetesam . taut
duct al a pesltion 3 2, frem the connectiun to the dumper or
valve under test,

8.4 The welocity profila poar tho upstraarn connaction to the
dampor or valve under test shall be unform 0 £ 10 9% of the
A wal e oves Ehe test duct eross seotion, vacluding the area
within 16 mm of the duct wall=. A velocity survey at ten equalfy
gpaced intervals along a pair of mutually perpendigular axes
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shall be carried. gut fo confirm that the velocity profile iz within
thesa limits, Wire mesh streans [ocatad no closer than 2,5 £,
to the upstream connection to the damper ar valva undar test
ray, if necossary, Do incorporated to achiave a sufably
uniformn valoctty profia,

8.5 The upstream duct Etatic. gauga pressure {741 shall be
rgasrad by meons of four static pressure tappings 1,6 FE R

~ frorm the upstreamn connection to the damper or valvo widsr

tost. Theso pressure taps shall, for a ractangular cuct, e at the
pentre of ezch Bide and for a olreuler duct equally spaced
ground the cireumference. The pressure taps shalt be oon-
nactad to form 4 piezometric ring. Alternatively, a single pltot
slatic probs shall ba used.

8.8 The air temperature shall be measured at the flow moter

. and at a position 2 1, upstream of the dampar or valva undar

test and during the test the temperature vaciation shall not b
graater than 3 K. :

8.7 The damper or valve shall be sat in its fully open posktion.
The tests shall then be cartied out [n the following manner.

B.71 The test shall be carried put using 8 minimum of fiva afr
flow rates distfibuted eveniy throughout the test range of air
flow ratas. Tha lowest air flow rata shall be choset a0 that the
'té_srf duct static pressure is not leas than 10 Fa.

B.72 The damper of valve shall than ba ramoved from the test
inztallation and, tha upstrasm test dust connacted dirastly o
tha downstream besl duct, the provedure ootlined in 8.7.1 shyll
he repeatad at five alr flow rates ﬂnuerrng the =anie ranga as
vaed previaualy,

8.8 Tha faltowing data shall be recorded :

Bymbal Dezigoatinm Unli=s
Pellal [nlet duct static gaugs prossure with the Pa
darnper or vahre installad
Pamin Inlat duct static Jaugs prossurs with the Pa
damper or valve remavad
g Atmospheric pressure _ Pa
[ Air tamperatura et inlet 0 the dampar or 4o
yalwy under tist
Apll Flow meter pressure diffarenes Fa
Pay Static- gawoe pressurg  Irmimedlataly Pa
upatream af the flow metor
£, _Alr b perature immedistely upstream of L
the fhowr matar

1} Or the opproprists perameter which relates to gp-

8.9 Forsach test, determine the volurmeg air flow rata at the
flow meter {g}. If thare are significant differences in the alr
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farperaturs angd static pressura Botwaoan tha flgw meter and
the dampet or valva onder test s6 that the air density ratio

& “Ta laas than 0,98 or greater than 1,02 then the follawing
& correction should be applied.

£u
Gyt = Gy X —
d v 2]
where
] _Fsu + .“u_
= 347 = 0-3 |———
=5 8, + 273
L. .
and
Y
& = 3,47 % fo-3 | £LF Pe
8 + 273

Dtharwlse gy may ba taken az aqual to g,

8.10  Having measurea values of pyq 8nd ooy and also
determined corresponding values of ¢,, In accordance with 8.9,
the following functions shall be plotted on linear graph paper :

19 Patey v5 19 34
19 Payges ¥5 190 &4y

The bast fit atraight line with a Aope of 2 should then be drawn
thraligh each sat of data points {2aa figure 3.

For the tests and test rasults to comply with tha torims of
thiz Internatlonal Stendard, the devation of Indhvidual tast
puints fram the siralght Mnas drawn should not be greater
than = & %, '

8. 11  Having complisd with the reguirements of 8.10, selest 5
value of flowr rata gpy, within the rangs of the flow rates inves-
tigated, The static gauge pressure requirement of the unit
under test at this conditlon s :

fen = Petiggn — Pyt (808 figura 3},

8.12 The velocity pressure py, shall be cafculated based on
the value of gy,

1 Fppnh?
Pdn = 5 €m (f)

wheta

+
o1y = 3,47 [‘E’.ﬁl‘."‘ﬂ,ﬁ} x 10-3

g + 273

8.13 Ths mean fotal pressure loss coefficient, £, shall be gal-
culated veing the equatian ;

Fan
an

B.14 Al total end static pressure losses quoted from the tast
rasulls shall be calculated using this total pressure loss coeffi-
clent.

B.16 The test described in clavze 8 may be conducted whth
tha clampor other than at tha fully open position, in which cage
tha tast racults shall ba raferancad? to the particular dampar set-
titg chosen,

B.18 Tho tost rosulte shall be reported as pressure raqulre-
rments for the flow ratas tested.

NOTE — H the eantext of this [ntormatboral Sdandard the dampsor sal-
ting shall lra dofined as the angla or position of the bladelsh and/or the
phivslcal displacemant of tha adjustable componentish in relation to a
daturm.
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Length mln. 3 3,

Damper ar valve
undar test

. Alr Flow
— — i e - I -..—__

150,

'/ﬁ”/l—.__

To manometer
: .

Figure 1 = Leakage alr supply duet

Wire mesh screan and

tempaatura maaauring povint - At )

Flawy straightanar —\\ \ S —
Connectlon 1o ﬂnw . Damper &r valve Uhder toet
eate mater, Tap and . .
flow rmabe controllar _\ i
u
} = n i .
oi H 1 )
JJE?” f—— —
_ ) . _ T 4static taps connacted by piszometric
' ng: alternatively, a proba may be used.
3 D'e N '
. . : - - .
50, - 100, min. or 2m

[_whlchm.rer ia the greatar|

Flgura 2 — Fiowr rate/pr2asure requitétent — Typical test arrangerﬁunt
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Figura 3 — Flow rate/prassure raquirement — Plat of static pressurés
and corresponding flow rata at plana 1
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