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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, 1n_faison with 1S5S0, also take part i the WOrk. SO collaborates closely with] the
Internationgl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
The main thsk of technical committees is to prepare International Standards. Draft Interniational Standards
adopted byl the technical committees are circulated to the member bodies for voting. -Publication ag an
Internationgl Standard requires approval by at least 75 % of the member bodies casting avote.

Attention is|drawn to the possibility that some of the elements of this document miay be the subject of pgtent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 273271 was prepared by Technical Committee ISO/TC 117, Fans.
ISO 27327 ponsists of the following parts, under the general title Fansy— Air curtain units:

— Part 1:|Laboratory methods of testing for aerodynamic perférmance rating

iv © 1SO 2009 - All rights reserved
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Introduction

This part of 1SO 27327 is the first developed by ISO/TC 117 and is intended to determine the aerodynamic
performance rating of an air curtain. The principal aerodynamic attributes determined by this part of
ISO 27327 are airflow rate, power consumption, velocity uniformity near the exit plane and average air curtain
core velocities at specified distances from the exit plane.

While a fan energy efficiency calculation is included in this part of ISO 27327, it is generally recogvlmized by the
devglopers of this part of ISO 27327 that a different measure of energy effectiveness is more imjportant and
meaningful than fan efficiency because the energy savings that can be obtained by,a .properly selected,
installed and controlled air curtain are significantly higher than the energy needed to,drive the maotor(s) of an
air ¢urtain. This part of ISO 27327 is developed with the understanding that anagther test standard can be
developed at a later stage, which can define a test method for energy effectiveness.

Thig part of ISO 27327 is not intended as an in situ test International Standard and neither is it gdpplicable to
thefmodynamic performance.

© 1SO 2009 — All rights reserved \
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INTERNATIONAL STANDARD ISO 27327-1:2009(E)

Fans — Air curtain units —

Part 1:
Laboratory methods of testing for aerodynamic performance
rating

1 |Scope
Thig part of ISO 27327 establishes uniform methods for laboratory testing .of air curtain units t¢ determine
aergpdynamic performance in terms of airflow rate, outlet air velocity unifermity, power consumptfion and air
veldcity projection, for rating or guarantee purposes.

Thig part of ISO 27327 is not applicable to the specification of‘test procedures to be used |for design,
prodluction or field testing.

2 [Normative references
The| following referenced documents are indispensable for the application of this document| For dated
references, only the edition cited applies. For\undated references, the latest edition of the|referenced
docpment (including any amendments) applies:

ISO[5801:2007, Industrial fans — Performiance testing using standardized airways

3 |Terms, definitions and symbols

Forlthe purposes of this document, the following terms and definitions apply.

3.1] Terms and _definitions

341
air ¢urtain airstream
direttionally-controlled airstream, moving across the entire height and width of an opening, which|can reduce
the |nfiltration or transfer of air from one side of the opening to the other and/or inhibit the passag¢ of insects,
dusj and debris

3.1.2

air curtain depth

airstream dimension perpendicular to both the direction of airflow and the airstream width
NOTE This is the short dimension of the airstream.

313

air curtain width

airstream dimension perpendicular to both the direction of airflow and the airstream depth

NOTE This is the long dimension of the airstream.

© 1SO 2009 — All rights reserved 1
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314

air curtain unit

ACU

air-moving device which produces an air curtain

3.1.5

air discharge nozzle

component or an assembly in the ACU which directs and controls the airstream

NOTE This may include adjustable vanes.

3.1.6

air discharge nozzle depth

hn

inside dimepsion perpendicular to both the direction of airflow and the airstream width

NOTE This depth is expressed in millimetres.

31.7

air discharpge nozzle width

bn

inside dimepsion perpendicular to both the direction of airflow and the nozzle depth

NOTE This width is expressed in millimetres.

3.1.8

air discharpge angle

0

angle betwgen the plane of the protected opening and the direction in which the air curtain leaves
discharge

3.1.9

dry-bulb temperature

Ty

air temperafure measured by a dry temperature sensor in the test enclosure, near the ACU inlet or airway
NOTE This temperature is expressed in-degrees Celsius.

3.1.10

wet-bulb tgmperature

TW

air temperature measured by a temperature sensor covered by a water-moistened wick and exposed to g
motion

NOTE 1 Vhen properly measured, it is a close approximation to the temperature of adiabatic saturation.
NOTE 2  Thistemperaiureis-expressedindegrees-Celsius-

3.1.1

air density

Pa

mass per unit volume of air

NOTE

3.1.12
pressure

Air density is expressed in kilograms per cubic metre.

force per unit area

the

nlet

irin
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3.1.13
absolute pressure

p
value of a pressure when the datum pressure is absolute zero

NOTE This is always positive.

3.1.14
atmospheric pressure

Pa
absolute pressure of the free atmosphere at the mean altitude of the ACU

NOTE This pressure is normally expressed in pascals.
3.1.015

gauge pressure

Pe

valye of the pressure when the datum pressure is the atmospheric pressure at the ‘\point of measurement
NOTE 1 Gauge pressure can be negative or positive.

NOTE 2  Gauge pressure is determined using Equation (1):
Pe=P~Pa (1)
NOTE 3  This pressure is normally expressed in pascals.

3.1./16
dynamic pressure at a point

Pd
pregsure calculated from the velocity and the.density, p,, of the air at a point

NOTE 1 The point is determined using Equation (2):

2
Pd = Pa [%] (2)

NOTE 2  This pressure.is'Thormally expressed in pascals.

3407
gauge stagnatioh pressure at a point

Pesd
diffgrence-between the absolute stagnation pressure, Psg: and the atmospheric pressure, p,

NOTE 1 This pressure is calculated using Equation (3):

Pesg =Psg ~ Pa (3)

NOTE 2  This pressure is normally expressed in pascals.

© 1SO 2009 — All rights reserved 3
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3.1.18
ACU airflow rate

q
airflow volume which leaves the discharge nozzle, at standard air conditions, as measured in accordance with
ISO 5801

NOTE 1  This is given by Equation (4):
q= Qng1 (4)

NOTE 2  This rate is expressed in cubic metres per second.

3.1.19
inlet stagnation volume flow rate

dvsg1
mass flow rpte divided by the inlet stagnation density

NOTE 1  This is determined using Equation (5):

dm

dvsg1 T (3)
Psg1
NOTE 2 Inlet stagnation volume flow rate is expressed in cubic metres per second.
3.1.20
ACU presspure
Pacu
difference Hetween the stagnation pressure at the ACU outlet,and the stagnation pressure at the ACU inlef
NOTE 1 This is determined using Equation (6):
Pacu =Psg2 ~Psgt (6)
NOTE 2 Vhen the Mach number is less than 0,15) it is possible to use the relationship given in Equation (7):
Pacu =P~ Pu (7)

NOTE 3  ACU pressure is expressed,in‘pascals.

3.1.21
ACU static|pressure

Psacu
conventiongl quantity defined as the ACU pressure minus the ACU dynamic pressure corrected by the Mach
factor

NOTE 1  This.s'determined using Equation (8):

PsACU = ~Psg1 (8)
NOTE 2  ACU static pressure is expressed in pascals.

3.1.22
average outlet air velocity

Va

airflow rate produced by the ACU divided by the cross-sectional area of the discharge nozzle plane at free-air
delivery

NOTE See 4.4.3 for calculation of the value.

4 © 1SO 2009 - All rights reserved
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3.1.23
outlet air velocity uniformity

Uacu
indicator of the consistency of air velocities across the air curtain width

NOTE 1 See 5.4.4 for calculation of the value. See Figure 7.
NOTE 2  The outlet air velocity uniformity is expressed as a percentage.

3.1.24
air curtain core velocity

nd width at

s from the

es from the

N air curtain

diviged-py the energy loss without the air curtain

NOTE The energy loss with the use of the air curtain includes the energy consumption of the air curtain
3.1.29

ACU fan efficiency

Than

ratio of the air power of the ACU to the motor input power of the ACU

© 1SO 2009 — All rights reserved 5
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3.1.30

ACU target distance

A

distance perpendicular to the discharge nozzle depth in metres, determined by the sponsor of the test, for the
purpose of setting up the test

9)

is in

3.1.31
air power of ACU
Pacu
conventional output power which is the product of the inlet volume flow rate, qvsg1s and the ACU
pressure, pRey
NOTE 1  This is determined using Equation (9):
Pacu =|9vsg1 x Pacu
NOTE2  The air power of the ACU is expressed in watts when g4y, is in cubic metres per’second and ppcy,
pascals.
3.1.32

point of operation

relative pos
power and

3.1.33

pfficiency

free-air deljvery
that point of operation where the ACU operates against zero static pressure

3.1.34

determinaion

complete s

3.1.35
test

t of measurements for a particular point 6f:operation for the parameter being determined

series of dgterminations of various characteristics at a single point of operation of an ACU

ition on the air curtain performance curve corresponding to_ac¢particular airflow rate, press

3.2 Sympols

Symbol Term Unit
Ap Nozzle cross-sectional area m2
by Air diseharge nozzle width mm
Cy The calculated test line spacing mm
Epcy ACU energy effectiveness 1

hy air discharge nozzle depth mm

A ACU target distance m
Tan ACU fan efficiency per unit
n Number of data points 1

6 © ISO 2009 — All rights reserved
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N ACU speed (rotational) r/min
p Absolute pressure Pa
Pa Atmospheric pressure Pa
PACU ACU pressure Pa
Py Dynamic pressure at a point Pa
Pe Gauge pressure Pa
Pesd Gauge stagnation pressure at a point Pa
Psg Absolute stagnation pressure Pa
Psg1 Stagnation pressure at the ACU inlet Pa
Psgd Stagnation pressure at the ACU outlet Pa
PsAdU ACU static pressure Pa
P, Motor input power W
Pacly Air power of ACU W

q ACU airflow rate m3/s
dm Mass flow rate kg/s
qvsq1 Inlet stagnation volume flow rate m3/s
Pa Air density kg/m3
Psg Inlet stagnation)density kg/m3
s Standard-deviation 1

o Air\discharge angle degrees
Ty Dry-bulb temperature °C
Ty Wet-bulb-temperature G
Upcu Outlet air velocity uniformity %

v Velocity m/s
Va Velocity, average outlet m/s
Vea Velocity, average (air curtain core) m/s
v, Velocity, air curtain core, at section x m/s

© 1SO 2009 — All rights reserved
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4 Air curtain airflow rate test

4.1

411

Apparatus and instruments

General

Instruments and methods of measurement shall be in compliance with ISO 5801, except where specifically

noted.

4.1.2 Power

Power shal

41.21

4.2 Preparation of air curtain airflow rate test

The ACU s
Figure 1 a).

vanes in th¢ air discharge nozzle shall be set to 0° + 3°. Additional tests may bg‘run at discharge angles g

than 0°.

4.3 Test

4.3.1 Initi
The unit un
become es
accessory
shall not bg
airflow. In s

4.3.2 Data to be recorded

Bl conditions

be measured with the following.

Wattmeter, having a certified accuracy of + 1 % of the observed reading.

hall be mounted with its inlet sealed to the test chamber in compliance{ with the requirement
The seal shall be adequate enough to minimize leakage. The air discharge nozzle or adjust

procedure

Her test shall be energized and operated for not:less than 15 min to allow equilibrium condition
tablished before the first determination. If the” unit is equipped with a heating and/or coq
i.e. hydronic coil, electric coil and gas furnace), it shall be attached as catalogued. The acces

powered or activated during any part of the test unless it contributes to the active generatio
Lich cases, only the fan section(s) shall be energized.

ACU under test

g information shall.\bérecorded:

al conditions;

he and address of the manufacturer;

€ name;

s of
able
ther

sto
ling
50ry
n of

4321 4
The followir
a) theinit
b) the nan
c) the trac
d)
e)
f)
9)
h)
i)
8

the model number;

the impeller diameter;
the inlet and outlet areas;
the number of fans;

the air discharge angle;

the number of motors;

© 1SO 2009 - All rights reserved
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the data on the motor nameplate;
the accessories attached,;

the accessories which are energized.

4.3.2.2 Test method

The description of the test method shall be recorded, including specific dimensions, as required by Figures 1,
3, 4 and 5. Alternatively, an annotated photograph of the arrangement shall be attached to the recorded data.

4.3.

The)
rang

4.3.

Initi
atm

4.3.

To ¢stablish the airflow rate at free-air delivery, a minimum, of.three determinations shall be taken

gau
-25
limit
cha
of th

4.4

4.4.

Cal

4.4.

The]
test

.3  Apparatus and instruments

es and calibration information shall be recorded.

R.4 Initial and final conditions

hl and final readings of ambient dry-bulb temperature, T, ambignt\wet-bulb temperatu
bspheric pressure, p,, shall be recorded for each determination.

B Airflow rate determination

pe stagnation pressures ranging from +25 Pa to —-25 Pa. If a chamber gauge stagnation
Pa cannot be obtained, then the lowest obtainablergauge stagnation pressure shall be used 3
and the negative of this value shall be considered the upper limit. Plans shall be made
mber throttling device such that the test points will be well-spaced in terms of pressure. Approx
ese determinations shall be taken at a positive pressure and the other half at a negative press

Calculation

1 General

tulations, except as noted-in-this subclause, shall be in compliance with the requirements of IS

P Static pressure(as a function of airflow rate

bd, is represented by the second order polynomial in Equation (13):

Pesgt-TPesg3

apparatus and instruments used in the test shall be listed. Names, model numbers, serial nunbers, scale

re, 7,, and

at chamber
pressure of
s the lower
to vary the
imately half
ire.

D 5801.

relationship between air curtain static pressure and air curtain airflow rate, for the range of stafic pressure

(10)

PsicU = Pesgt

(11)

9 = 4vsg1

(12)

Where the coefficients K5, Ky and K are derived from Equations (14), (15), (16), (17), (18), (19), (20), (21),
(22), (23), (24) and (25):

Psacu = Kog? + Kqq + K

a0=n

© 1SO 2009 — All rights reserved
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n
aq :Z‘Ii
i=1

n
az ZZqiz
i=1

(19)

(16)

(17)

The value f
is positive,
pressure fo

Figure 2 gr
where the g

I
|, PsACUI
1

L (gipsacui)

2
| (4i"Psacui)
1

dod( —a4a12 —6132610 +2a3a2a1 —6123
1

Ej(azaobz —a12b2 —a3a0b1 +a2a1b1 +a3a1b0 —0221)0)

1 2
[E](a3a0b2 —02611192 —a4aob1 ) b1 +a4a1b0 —a3a2b0)

%J(a3a1b2 —022[)2 —a4a1b1 +a3a2b1 +a4a2b0 —0321)0)

br K, shall be'negative, indicating that the static pressure vs. airflow curve is concave inward.
hen additional determinations should be selected in such a way as to broaden the range of s
- which airflow is determined.

bphically shows the curve defined by Equation (13). The free air point of operation is the g

18)

19)

20)

21)

22)

23)

24)

25)

f K,
tatic

oint

urve intersects the X-axis (paacy; = 0).

Mathematically, the air curtain airflow rate at free delivery, ¢, is calculated using Equation (26):

“Kq K42 —4K oK,

q

443 Ave

2K,

rage outlet air velocity

(26)

The average outlet air velocity, v,, shall be the unit airflow rate divided by the cross-sectional area of the
discharge nozzle plane, determined using Equation (27):

10
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4.4.4 Air power of air curtain
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(27)

The air power of an ACU is calculated using the values ppcy and ¢ from an airflow rate test conducted in
accordance with ISO 5801. This is calculated using Equation (28):

Procy =g Xpacy

(28)

446 Power input to motor

The)

power input to the motor is determined from the value of P, corresponding to the value of g us

446 Fan energy efficiency

Fan

Fan
ene

4.5

The)

energy efficiency, 7y, is determined using Equation (29):

Ppacu
Nfan =
Pe

energy efficiency is of less importance than ACU energy.geffectiveness due to the fact that the
rgy loss by an air curtain is much more than the energy. input to the air curtain.

Test report
test report shall be presented in consistent-units. The test report shall contain the following infq
the name and address of the manufacturer;
the trade name;
the model number;
the impeller diameter;
the inlet and outlet/areas;
the number of fans;
the number of motors;

theydata on the motor nameplate.

ed in 4.4.4.

(29)

reduction of

rmation:

The

ACU airflow rate shall be presented graphically as shown in Figure 6.

In addition, the report shall be in compliance with ISO 5801.

5

5.1

Outlet air velocity uniformity test

Apparatus and instruments

Instruments and methods of measurement shall be in compliance with ISO 5801, except where specifically
noted.

© 1SO 2009 — All rights reserved
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5.1.1 Air curtain core velocity measurement
Air curtain core velocity, v,,, shall be measured with either of the following.
5.1.1.1 Pitot-static tube and manometer.

5.1.1.2 Hot-wire anemometer, or any other device reading to an accuracy of £ 5,0 % of the air velocity
being measured. See 5.3.2.

5.2 Air velocity projection and outlet air velocity uniformity test

The ACU shall be placed in the testing area in compliance with the requirements of Figure 3 so thatthe’|nlet
and outlet gre unrestricted and the air curtain width is perpendicular to the floor. The air discharge‘\nozzle or
adjustable yanes in the air discharge nozzle shall be set to 0° + 3°. Units shall be mounted so_that nothing
interferes with the airstream. Additional tests may be run at discharge angles other than 0°.

5.3 Test|procedure

5.3.1 Initipl conditions
The unit unfer test shall be energized and operated for not less than 15 min to-allow equilibrium conditiorjs to
become established before the first determination. If the unit is equipped with a heating and/or cogling
accessory (i.e. hydronic coil, electric coil or gas furnace), it shall be attached as catalogued. The accesgory

shall not bg powered or activated during any part of the test unlessit:contributes to the active generatign of
airflow. In sjch cases, only the fan section(s) shall be energized.

5.3.2 Data to be recorded

5.3.21  ACU under test

The followinpg information shall be recorded:

a) the initial conditions;

b) the name and address of the manufacturer;
c) the trage name;

d) the mogel number;

e) the impeller diameter;

f)  the inldt andseutlet areas;

g) the numbert of fans;

h) the air discharge angle;

i) the number of motors;

j)  the data on the motor nameplate;
k) the accessories attached;

I) the accessories which are energized.

12 © ISO 2009 — All rights reserved
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5.3.2.2 Test method

The description of the test method shall be recorded, including specific dimensions as required by Figures 1, 3,
4 and 5. Alternatively, an annotated photograph of the arrangement shall be attached to the recorded data.

5.3.2.3 Apparatus and instruments

The apparatus and instruments used in the test shall be listed. Names, model nhumbers, serial numbers, scale
ranges and calibration information shall be recorded.

5.3.24—tnitial-and-finat-conditions

Initigl and final readings of ambient dry-bulb temperature, 7,, ambient wet-bulb temperature, 7,,, and
atmpspheric pressure, p,, shall be recorded for each determination.

5.3.8 Outlet air velocity uniformity test

Thejoutlet air velocity uniformity test shall be based on air curtain core velocity, ‘v, measurements taken on a
minjmum of five equally spaced test lines on Plane 1 located one air discharge nozzle depth away from, and
parallel to, the air discharge nozzle width. The test line locations at the two-ends of the plane shall be one air
disgharge nozzle depth in from each end as shown in Figure 4. The-temaining test line locatigns shall be
equplly spaced and each space shall not exceed 100 mm. Record the maximum air curtain cpre velocity
readlings along each test line within the plane. See Figure 7.

5.3.4 Air curtain core velocity

Thel maximum air curtain core velocities, v,,, of the airstream shall be obtained by traversing each test line x,
as ghown in Figure 4 and recording each maximum fgading using the instruments given in 5.1.1.

5.4| Calculation
5401 General

Calgulations, except as noted in this subclause, shall be in compliance with the requirements of ISQ 5801.
5.4 Standard deviation

Thelstandard deviation, ‘s;jis determined using Equation (30):

Z(ch)z - [ZVCX]Z

s = (30)

n—1

where n is the number of test points.

5.4.3 Average air curtain core velocity

The average air curtain core velocity, v, is determined using Equation (31):

Ve

fM (31)
n

© IS0 2009 — Al rights reserved 13
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5.4.4 Outlet air velocity uniformity

The outlet air velocity uniformity, uacy, of the ACU shall be expressed as a percentage calculated from the
average air curtain core velocity, v.,, and standard deviation, s, of Plane 1, Figure 4, using Equation (32).
Other test planes may be stipulated for the calculation of outlet air velocity uniformity.

UACy :100-[10%]%

Vea

See example in Figure 7.

(32)

5.5 Test

The test ref

a) the nar
b) the trag
c) themo
d) theimp
e) theinle
f)  the nun
g) the nur
h) the mo
The locatio
average of

6 Aircy

report

he and address of the manufacturer;
e name;

el number;

eller diameter;

t and outlet areas;

hber of fans;

hber of motors;

for nameplate data.

ns and the results of the measurements’ shall be presented in a table with the calculated arithn
he measured results, their standard deviation and uniformity, as shown in Figure 7.

rtain velocity projection test

6.1 Apparatus and instruments

Instrumentg
noted.

6.1.1 Air

and methods’of measurement shall be in compliance with 1SO 5801, except where specifi

curtain core velocity measurement

ort shall be presented in consistent units. The test report shall contain the following information:

etic

cally

H H 1 - L Ll l bl bl £ 4l b ll -
Air curtain corevetocity; Vox: ondir pemeasured withreitherof the-fottowing:

6.1.1.1 Pitot-static tube and manometer.

6.1.1.2 Hot-wire anemometer, or any other device with an accuracy of + 5,0 % of the air velocity being
measured. See 6.3.2.

6.2 Equi

pment and organization

The ACU shall be placed in the testing area in compliance with the requirements of Figure 3 so that the inlet
and outlet are unrestricted and the air curtain width is perpendicular to the floor. The air discharge nozzle or

14
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adjustable vanes in the air discharge nozzle shall be set to 0° + 3°. Units shall be mounted so that nothing
interferes with the airstream. Additional tests may be run at discharge angles other than 0°.

6.3 Test procedure

6.3.1 Initial conditions

The unit under test shall be energized and operated for not less than 15 min to allow equilibrium conditions to
become established before the first determination. If the unit is equipped with a heating and/or cooling
accessory (i.e. hydronic coil, electric coil or gas furnace), it shall be attached as catalogued. The accessory
shaltTotbepoweredor activated durimgany part of the testuntess it contributes to the active generation of
airflow. In such cases, only the fan section(s) shall be energized.

6.3.2 Data to be recorded

6.3.2.1  ACU under test

The| following information shall be recorded:
a) |the initial conditions;

b) |the name and address of the manufacturer;
c) |the trade name;

d) |the model number;

e) |the impeller diameter;

f) |the inlet and outlet areas,

g) |the number of fans;

h) |the air discharge angle;

i) [the number of motors;

j) | the data on the motor-rnameplate;

k) |the accessorie§ attached;

[) |the accessories which are energized.

6.3.2.2 Test method

The description of the test method shall be recorded, including specific dimensions as required by Figures 1, 3,
4 and 5. Alternatively, an annotated photograph of the arrangement shall be attached to the recorded data.

6.3.2.3 Apparatus and instruments

The apparatus and instruments used in the test shall be listed. Names, model numbers, serial numbers, scale
ranges and calibration information shall be recorded.

6.3.2.4 Initial and final conditions

Initial and final readings of ambient dry-bulb temperature, 7,, ambient wet-bulb temperature, T, and
atmospheric pressure, p,, shall be recorded for each determination.

© 1SO 2009 — All rights reserved 15
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6.3.2.5

Air curtain velocity projection test

The air curtain velocity projection test shall be based on air curtain core velocity measurements taken on a
minimum of three planes parallel to the plane of the air discharge nozzle as shown in Figure 5. The air curtain
core velocities shall be recorded on a minimum of five equally spaced test lines across each plane. The test
line locations at the two ends of each plane shall be located one air discharge nozzle depth in from each end
as shown in Figure 5. The remaining test line locations shall be equally spaced and each space shall not
exceed 100 mm. Record the maximum air curtain air core velocity reading along the test lines within each

plane.

The sponsor of the test shall determine the number of test planes by specifying an ACU target distance, /.

The ACU tg
run at ACU

For an AC
measured 4§
taken at cq
reached.

For an AG
(1 000 mm

For an AC
(500 mm), |

6.4 Calc

6.4.1 Gen

Calculation

6.4.2 Air

The maxim
as shown ir

6.4.3 Air

The air curt

Vea =

rget distance shall be a minimum of 1 000 mm, or whole multiples thereof. Additional testssma
target distances that are not a multiple of 1 000 mm.

U target distance greater than or equal to 3 000 mm, the air curtain core ve€locities shal
t Plane 2 (1 000 mm), Plane 3 (2 000 mm) and Plane 4 (3 000 mm). Additionakreadings sha
nsecutively numbered planes located at 1 000 mm intervals until the A€U target distanc

U target distance of 2 000 mm, the air curtain core velocity shalk'be measured at Pla
, Plane 2A (1 500 mm) and Plane 3 (2 000 mm).

Plane 2 (1 000 mm) and Plane 2A (1 500 mm).
ulation

eral

5, except as noted in this clause, shall be‘in-compliance with the requirements of ISO 5801.

Curtain core velocity

Lim air curtain core velocitiesy,,y, of the airstream shall be obtained by traversing each test lin
Figure 4 and recording each/maximum reading using the instruments given in 6.1.1.

curtain average core-velocity

pin average core velocity, 1., is determined using Equation (34):

14
D Vox
n

y be

be
| be
e is

he 2

U target distance of 1 000 mm, the air curtain core velaCity’ shall be measured at Plang 1A

e X,

33)

6.4.4 Air

curtain velocity projection

The air curtain velocity projection shall be the average air curtain core velocities, 1., determined using

Equation (3

6.5 Test

1), for each test plane defined in 6.3.2.5. See example in Figure 7.

report

The test report shall be presented in consistent units. The test report shall contain the following information:

a)

b)

16

the name and address of the manufacturer;

the trade name;
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f)
9)
h)
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the model number;

the impeller diameter;
the inlet and outlet areas;
the number of fans;

the number of motors;

the data on the motor nameplate.

The)
ave
disdg

71
sha

If a
cha

NOT

NOT

harge nozzle, as shown in Figure 7.

lHlustration of tests

| be made in accordance with ISO 5801.

n ACU has multiple inlets, it shall be mounted so that all of'the inlets are contained within
mber.

E1 The unit can be mounted horizontally or vertically.

E 2  Airdischarge nozzle angle is arranged as given,insFigure 1 b).

©Is
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locations and the results of the measurements shall be presented in a table with the calctlated arithmetic
rage of the measured results, their standard deviation and uniformity for each distance from the air

Airflow and pressure measurements shall be made in accordance with Clauses 4, 5 and 6; calculations

the testing
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Dimensions in millimetres

ACU

air discharge nozzle angle arrangement{as given in Figure 1 b)]

plane
ACU inl
testing

Air flow
1SO 58(

bt sealed to testing chamber
hamber

1 (air discharge'nozzle plane).

Minimuin clearance:

a) Airflow rate test method

Figure 1 (continued)
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5
Example 1 Example 2

Y (3:1) Z (3:1)

2 ]{ﬁ 2
1
Y
A 1

ACU

air discharge'nozzle
top of side of opening
flooror side of opening

outsSide (unr‘nndifinnnd or cantaminated :m:n)

inside (conditioned or protected area)
adjustable vanes

air discharge angle

Air flow.

T o gy N ah wWN

Air stream.
b) Air discharge nozzle angle method

Figure 1 — Airflow rate and angle method
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7.2 In determining the air discharge angle, 6, the orientation of the ACU shall be established by the ACU’s
normal application mounting position.

Units shall be mounted so that nothing interferes with the airstream.

NOTE The examples in Figure 1 are not intended to represent every possible ACU mounting application; they are
only examples of how the direction of ¢ is determined.

For example the nozzle arrangement of an ACU designed for outdoor application (not shown) shall be
determined by the definition and the guidelines illustrated in the two examples in Figure 1. Following these
criteria yields the direction of ¢ to be the same as that shown in Example 2 (opposite that shown in Detail A
and Detail B).

Y A
30

25 e
20 ~.

i ~
10 AN a

0 N
N
-5 i N
-10 | \
| N
15 — o 1 | \
20 —__ |
2 -7 | AN
-30 I >
4 5 6 7 /8 9 10 11 12 13 14 X
Key
X Airflow ¢ (m3/s)
Y Pshcui Static pressure (Pa)
1 PsACU
2 Pshcu = Kpd® + KyaHKq
a Free air (ppcyi=0)-

Figure 2 — Airflow vs. static pressure curve
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Dimensions in millimetres

3\ 3\
=23 000
< B 2A . B Iy L 2A |
M <1 220 B o B N "
< = B p .
Z3
1 ¢\ i i -
\\% ] . .
A | A " -
- > o S -
b 2 >
LN
X2 vi
—
v : Y Y
>< ,
5
Key|
1 |ACU
2 |air discharge nozzle
3 |room walls
4 |top baffle
5 |ACU inlet
A |two equivalent ACU diameters (see 7.3)

I, |ACU target distance
a8 | Maximum; if floor to nozzle or top baffle to nozzle clearance is greater than 50 mm, add a bottom baffle
position of the top baffle to close the distance.

Figure 3 — Outlet air velocity uniformity and air velocity projection test method

7.3| A, which is equahtotwo equivalent ACU inlet diameters, is determined using Equation (34):

For|ACWswithout a rectangular inlet, substitute the actual value of the inlet area for C, in Equation

For ACUs with multiple inlets, substitute the sum of all inlet areas for Cy in Equation (34).

NOTE 1 See Figures 4 and 5 for test plane locations.
NOTE 2  The air discharge nozzle angle is arranged as given in Figure 1 b).
NOTE 3  Centre baffle(s) is/are over centreline of airflow.

NOTE4 £, is the air discharge nozzle depth.

NOTE S5 b, is the air discharge nozzle width.

© 1SO 2009 — All rights reserved
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If an ACU has multiple inlets, the nearest surface to each inlet (including the floor) shall be equal to the 4
value of that inlet. If an ACU has to be suspended above the floor, a bottom baffle identical to the top baffle
shall be used.

Dimensions in millimetres

ACU

air discharge nozzle

1

2

3 testling
4 plane 1
b

test line

S

air discharge nezzle’width

spacing

h air dischharge nozzle depth

——
~—
\'\.. —

//Xn’

a /
X5
R / Xy
X3

E] /
X2

\

—

7y

/

>
LT

)
/

~

Cq

fin

bn

=1

a Air flow.

b Air stream.

Figure 4 — Outlet air velocity uniformity test method

7.4 Testline spacing, Cy, is calculated using Equation (35):

b

Cyq

LZhng 100 mm

n—

where n is the number of test lines, x (5 min.).
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(3%)
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