
 

 

 

 

 

Reference number
ISO 27327-1:2009(E)

© ISO 2009
 

 

 
 

INTERNATIONAL 
STANDARD 

ISO
27327-1

First edition
2009-06-15

Fans — Air curtain units — 
Part 1: 
Laboratory methods of testing for 
aerodynamic performance rating 

Ventilateurs — Rideaux d'air — 

Partie 1: Méthodes d'essai en laboratoire des caractéristiques de 
performance aérodynamique 

 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 27327-1:2009
https://standards.iteh.ai/catalog/standards/sist/d22062d1-d362-407c-

9029-8b2d193b4663/iso-27327-1-2009



ISO 27327-1:2009(E) 

PDF disclaimer 
This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but 
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In 
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat 
accepts no liability in this area. 

Adobe is a trademark of Adobe Systems Incorporated. 

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation 
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In 
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below. 

 

 COPYRIGHT PROTECTED DOCUMENT 
 
©   ISO 2009 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, 
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or 
ISO's member body in the country of the requester. 

ISO copyright office 
Case postale 56 • CH-1211 Geneva 20 
Tel.  + 41 22 749 01 11 
Fax  + 41 22 749 09 47 
E-mail  copyright@iso.org 
Web  www.iso.org 

Published in Switzerland 
 

ii © ISO 2009 – All rights reserved
 

 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 27327-1:2009
https://standards.iteh.ai/catalog/standards/sist/d22062d1-d362-407c-

9029-8b2d193b4663/iso-27327-1-2009



ISO 27327-1:2009(E) 

© ISO 2009 – All rights reserved iii

Contents Page 

Foreword............................................................................................................................................................ iv 
Introduction ........................................................................................................................................................ v 
1 Scope ..................................................................................................................................................... 1 
2 Normative references ........................................................................................................................... 1 
3 Terms, definitions and symbols.......................................................................................................... 1 
3.1 Terms and definitions........................................................................................................................... 1 
3.2 Symbols ................................................................................................................................................. 6 
4 Air curtain airflow rate test .................................................................................................................. 8 
4.1 Apparatus and instruments ................................................................................................................. 8 
4.2 Preparation of air curtain airflow rate test ......................................................................................... 8 
4.3 Test procedure ...................................................................................................................................... 8 
4.4 Calculation............................................................................................................................................. 9 
4.5 Test report ........................................................................................................................................... 11 
5 Outlet air velocity uniformity test...................................................................................................... 11 
5.1 Apparatus and instruments ............................................................................................................... 11 
5.2 Air velocity projection and outlet air velocity uniformity test........................................................ 12 
5.3 Test procedure .................................................................................................................................... 12 
5.4 Calculation........................................................................................................................................... 13 
5.5 Test report ........................................................................................................................................... 14 
6 Air curtain velocity projection test.................................................................................................... 14 
6.1 Apparatus and instruments ............................................................................................................... 14 
6.2 Equipment and organization ............................................................................................................. 14 
6.3 Test procedure .................................................................................................................................... 15 
6.4 Calculation........................................................................................................................................... 16 
6.5 Test report ........................................................................................................................................... 16 
7 Illustration of tests.............................................................................................................................. 17 
Annex A (normative)  Uncertainty in velocity determination using Pitot-static tube and 

manometer........................................................................................................................................... 28 
Bibliography ..................................................................................................................................................... 29 
 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 27327-1:2009
https://standards.iteh.ai/catalog/standards/sist/d22062d1-d362-407c-

9029-8b2d193b4663/iso-27327-1-2009



ISO 27327-1:2009(E) 

iv © ISO 2009 – All rights reserved
 

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, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

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

ISO 27327-1 was prepared by Technical Committee ISO/TC 117, Fans. 

ISO 27327 consists of the following parts, under the general title Fans — Air curtain units: 

⎯ Part 1: Laboratory methods of testing for aerodynamic performance rating 
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Introduction 

This part of ISO 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 recognized by the 
developers of this part of ISO 27327 that a different measure of energy effectiveness is more important 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 motor(s) of an 
air curtain. This part of ISO 27327 is developed with the understanding that another test standard can be 
developed at a later stage, which can define a test method for energy effectiveness. 

This part of ISO 27327 is not intended as an in situ test International Standard and neither is it applicable to 
thermodynamic performance. 
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Fans — Air curtain units — 

Part 1: 
Laboratory methods of testing for aerodynamic performance 
rating 

1 Scope 

This part of ISO 27327 establishes uniform methods for laboratory testing of air curtain units to determine 
aerodynamic performance in terms of airflow rate, outlet air velocity uniformity, power consumption and air 
velocity projection, for rating or guarantee purposes. 

This part of ISO 27327 is not applicable to the specification of test procedures to be used for design, 
production 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 
document (including any amendments) applies. 

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

3 Terms, definitions and symbols 

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

3.1 Terms and definitions 

3.1.1 
air curtain airstream 
directionally-controlled airstream, moving across the entire height and width of an opening, which can reduce 
the infiltration or transfer of air from one side of the opening to the other and/or inhibit the passage of insects, 
dust 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. 

3.1.3 
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. 
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3.1.4 
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 dimension perpendicular to both the direction of airflow and the airstream width 

NOTE This depth is expressed in millimetres. 

3.1.7 
air discharge nozzle width 
bn 
inside dimension perpendicular to both the direction of airflow and the nozzle depth 

NOTE This width is expressed in millimetres. 

3.1.8 
air discharge angle 
θ 
angle between the plane of the protected opening and the direction in which the air curtain leaves the 
discharge 

3.1.9 
dry-bulb temperature 
Td 
air temperature measured by a dry temperature sensor in the test enclosure, near the ACU inlet or airway inlet 

NOTE This temperature is expressed in degrees Celsius. 

3.1.10 
wet-bulb temperature 
Tw 
air temperature measured by a temperature sensor covered by a water-moistened wick and exposed to air in 
motion 

NOTE 1 When properly measured, it is a close approximation to the temperature of adiabatic saturation. 

NOTE 2 This temperature is expressed in degrees Celsius. 

3.1.11 
air density 
ρa 
mass per unit volume of air 

NOTE Air density is expressed in kilograms per cubic metre. 

3.1.12 
pressure 
force per unit area 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 27327-1:2009
https://standards.iteh.ai/catalog/standards/sist/d22062d1-d362-407c-

9029-8b2d193b4663/iso-27327-1-2009



ISO 27327-1:2009(E) 

© ISO 2009 – All rights reserved 3

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. 

3.1.15 
gauge pressure 
pe 
value 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): 

e ap p p= −  (1) 

NOTE 3 This pressure is normally expressed in pascals. 

3.1.16 
dynamic pressure at a point 
pd 
pressure calculated from the velocity and the density, ρa, of the air at a point 

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

2

d a 2
vp ρ

⎛ ⎞
= ⎜ ⎟⎜ ⎟

⎝ ⎠
 (2) 

NOTE 2 This pressure is normally expressed in pascals. 

3.1.17 
gauge stagnation pressure at a point 
pesg 
difference between the absolute stagnation pressure, psg, and the atmospheric pressure, pa  

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

pesg = psg − pa (3) 

NOTE 2 This pressure is normally expressed in pascals. 
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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 = qVsg1 (4) 

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

3.1.19 
inlet stagnation volume flow rate 
qVsg1 
mass flow rate divided by the inlet stagnation density 

NOTE 1 This is determined using Equation (5): 

m
Vsg1

sg1

q
q

ρ
=  (5) 

NOTE 2 Inlet stagnation volume flow rate is expressed in cubic metres per second. 

3.1.20 
ACU pressure 
pACU 
difference between the stagnation pressure at the ACU outlet and the stagnation pressure at the ACU inlet 

NOTE 1 This is determined using Equation (6): 

pACU = psg2 − psg1 (6) 

NOTE 2 When the Mach number is less than 0,15, it is possible to use the relationship given in Equation (7): 

pACU = pt2 − pt1 (7) 

NOTE 3 ACU pressure is expressed in pascals. 

3.1.21 
ACU static pressure 
psACU 
conventional quantity defined as the ACU pressure minus the ACU dynamic pressure corrected by the Mach 
factor 

NOTE 1 This is determined using Equation (8): 

psACU = −psg1 (8) 

NOTE 2 ACU static pressure is expressed in pascals. 

3.1.22 
average outlet air velocity 
νa 
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. 
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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 
νcx 
maximum air velocity of the air curtain at point x as measured across both the air curtain depth and width at 
specified distances from the discharge nozzle 

NOTE See 5.1.1 and 5.3.4. 

3.1.25 
air curtain average core velocity 
νca 
average of air curtain core velocities measured along the air curtain width at specified distances from the 
discharge nozzle 

NOTE See 6.4.3. 

3.1.26 
air curtain velocity projection 
set of average air curtain core velocities measured along the air curtain width at specified distances from the 
discharge nozzle 

NOTE 1 See 6.3.2.5. 

NOTE 2 Velocity is expressed in metres per second. 

3.1.27 
motor input power 
Pe 
electrical power supplied at the terminals of an electric motor drive 

NOTE Motor input power is expressed in watts. 

3.1.28 
ACU energy effectiveness 
EACU 
ratio described by the difference in energy loss through an opening without and with the use of an air curtain 
divided by 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 
ηfan 
ratio of the air power of the ACU to the motor input power of the ACU 
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3.1.30 
ACU target distance 
lt 
distance perpendicular to the discharge nozzle depth in metres, determined by the sponsor of the test, for the 
purpose of setting up the test 

3.1.31 
air power of ACU 
PACU 
conventional output power which is the product of the inlet volume flow rate, qVsg1, and the ACU 
pressure, pACU 

NOTE 1 This is determined using Equation (9): 

PACU = qVsg1 × pACU (9) 

NOTE 2 The air power of the ACU is expressed in watts when qVsg1 is in cubic metres per second and pACU is in 
pascals. 

3.1.32 
point of operation 
relative position on the air curtain performance curve corresponding to a particular airflow rate, pressure, 
power and efficiency 

3.1.33 
free-air delivery 
that point of operation where the ACU operates against zero static pressure 

3.1.34 
determination 
complete set of measurements for a particular point of operation for the parameter being determined 

3.1.35 
test 
series of determinations of various characteristics at a single point of operation of an ACU 

3.2 Symbols 

Symbol Term Unit 

An Nozzle cross-sectional area m2 

bn Air discharge nozzle width mm 

Cd The calculated test line spacing mm  

EACU ACU energy effectiveness 1 

hn air discharge nozzle depth mm 

lt ACU target distance m 

ηfan ACU fan efficiency per unit 

n Number of data points 1 
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