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European foreword

This document (EN 13053:2019) has been prepared by Technical Committee CEN/TC 156 “Ventilation
for buildings”, the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by June 2020, and conflicting national standards shall be
withdrawn at the latest by June 2020.

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

This document supersedes EN 13053:2006+A1:2011.

This document has been prepared under a standardization request given to CEN by the European
Commission and the European Free Trade Association, and supports essential requirements of
EU Directive.

For relationship with EU Directive, see informative Annex ZA, which is an integral part of this
document.

This document has been revised and includes new requirements according to Ecodesign requirements
for ventilation units given in EU Commission Regulation No 1253/2014.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.
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Introduction

This European Standard is a part of a suite of standards for air handling units used for ventilation and
air conditioning of buildings for human occupancy. It considers the ratings and the performance of air
handling units as a whole, the requirements and performance of specific components and sections of air
handling units including hygiene requirements. The position of this standard in the field of mechanical
building services is shown in Figure 1.

hlechanical Building Services

| |

Control systems “Yentilation and air conditioning Heating systems
systems
| |
Ductwoark Air handling units Installation
]
hechanical performance Ratings and performance;
components and sections
| | | |
Air handling unit as a Fan section Coils Heat recovery
whole sections
| | | |
Damper section Mlixing section Filter section Humidifiers

Figure 1 — Position of this standard in the field of mechanical building services
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1 Scope

This document specifies requirements and testing for rating and performance of Non Residential
Ventilation Units, NRVU’s, specifically Air Handling Units (AHU’s). It specifies requirements,
classifications and testing of components and sections of air handling units.

This document applies to tests in a laboratory and in situ. This document is applicable both for mass
produced air handling units and tailor-made Air Handling Units.

This document applies to AHU and individual sections of AHU with the designed air flow > 250 m3 - h-1.
This document applies to UVU's with additional air treatment components in addition to filtration.

This standard does not include:

— residential unidirectional and bidirectional ventilation units;

— nonresidential unidirectional ventilation units which consist of only a casing, a fan with or without
filter.

NOTE1  Residential ventilation units are covered by [EN 13142,

NOTE 2  Nonresidential unidirectional ventilation units which consists only casing, fan with or without filter are
covered by EN 17291.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

, Heat exchangers — Test procedures for establishing performance of air to air and flue gases heat
recovery devices

N 1216, Heat exchangers — Forced circulation air-cooling and air-heating coils — Test procedures for
establishing the performance

N 1751|, Ventilation for buildings — Air terminal devices — Aerodynamic testing of damper and valves

N 1884, Ventilation for buildings — Air handling units — Mechanical performance

EN 12599:2012, Ventilation for buildings — Test procedures and measurement methods to hand over air
conditioning and ventilation systems

EN 12792:2003, Ventilation for buildings — Symbols, terminology and graphical symbols

EN 16211, Ventilation for buildings. Measurement of air flows on site. Methods

EN ISO 3741, Acoustics — Determination of sound power levels and sound energy levels of noise sources
using sound pressure — Precision methods for reverberation test rooms (IS0 374

EN ISO 3743-1, Acoustics — Determination of sound power levels and sound energy levels of noise sources
using sound pressure — Engineering methods for small movable sources in reverberant fields — Part 1:
Comparison method for a hard-walled test room ({S0 374.3-1

EN ISO 3744, Acoustics — Determination of sound power levels and sound energy levels of noise sources
using sound pressure — Engineering methods for an essentially free field over a reflecting plane
S0 3744
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EN ISO 3746, Acoustics — Determination of sound power levels and sound energy levels of noise sources
using sound pressure — Survey method using an enveloping measurement surface over a reflecting plane
SO 3746

EN ISO 5136, Acoustics — Determination of sound power radiated into a duct by fans and other air-
moving devices — In-duct method (SO 5136

EN ISO 5167-1, Measurement of fluid flow by means of pressure differential devices inserted in circular
cross-section conduits running full — Part 1: General principles and requirements (ISO 5167-1

EN ISO 5801, Industrial fans — Performance testing using standardized airways (SO 5801

EN ISO 7235, Acoustics — Laboratory measurement procedures for ducted silencers and airterminal units
— Insertion loss, flow noise and total pressure loss ({SO 7235

EN ISO 9614-1, Acoustics — Determination of sound power levels of noise sources using sound intensity —
Part 1: Measurement at discrete points (SO 9614-1

EN ISO 9614-2, Acoustics — Determination of sound power levels of noise sources using sound intensity —
Part 2: Measurement by scanning (SO 9614-2

EN ISO 9614-3, Acoustics — Determination of sound power levels of noise sources using sound intensity —
Part 3: Precision method for measurement by scanning ({SO 9614-3

EN ISO 16890-1, Air filters for general ventilation — Part 1: Technical specifications, requirements and
classification system based upon particulate matter efficiency (ePM) (SO 16890-1

EN ISO 16890-2, Air filters for general ventilation — Part 2: Measurement of fractional efficiency and air
flow resistance (ISO 16890-

EN ISO 16890-3, Air filters for general ventilation — Part 3: Determination of the gravimetric efficiency
and the air flow resistance versus the mass of test dust captured ([SO 16890-3

EN ISO 16890-4, Air filters for general ventilation — Part 4: Conditioning method to determine the
minimum fractional test efficiency (SO 16890-4

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

SO 13347-1, Industrial fans — Determination of fan sound power levels under standardized laboratory
conditions - Part 1: General overview

SO 13347-2, Industrial fans — Determination of fan sound power levels under standardized laboratory
conditions - Part 2: Reverberant room method

S0 13347-3|, Industrial fans — Determination of fan sound power levels under standardized laboratory
conditions - Part 3: Enveloping surface methods

SO 13347-4, Industrial fans — Determination of fan sound power levels under standardized laboratory
conditions - Part 4: Sound intensity method

SO 169564, Thermal performance in the built environment — Determination of air flow rate in building
applications by field measuring methods
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 12792:2003 and the following
apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http: //www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

3.1

air handling unit

factory made unit encased assembly containing a fan or fans, filtrating device(s) and other necessary
equipment to perform at least one or more of the following functions: heating, cooling, heat recovery,
heat transfer, humidifying, dehumidifying and mixing air

3.2

section

< air handling unit > functional element of an air handling unit consisting of one or more components in
a single casing

3.3
component
< air handling unit > smallest functional element of an air handling unit

3.4
casing
< air handling unit > enclosure of the unit, within which the components are mounted

3.5
damper section
section of air handling unit including a damper or valve

3.6
mixing section
section where e.g. outdoor air flow and the recirculation air flow are mixed in a controlled way

Note 1 to entry:  The section generally consists of one damper per air flow and a mixing chamber

3.7
filter section
section including a filter or filters and an associated filterframe

3.8

heat recovery section

section in which heat (and possibly also moisture) is transferred from one airstream into another,
either directly or using an intermediary heat transfer medium

3.9

heating and cooling coils

heat exchangers by means of which heat is transferred from a heat transfer medium to air (heating coil)
or the other way round (cooling coil)
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3.10
sound attenuation section
section in which sound transfer into a ductwork or into ambient air is reduced

3.11
humidifier section
section in which moisture is added to the air

3.12
fan section
section in which one or more fans are installed for moving air

3.13
functions

3.13.1

air treatment

process by which the state of the air is modified with respect to one or more of its characteristics such
as temperature, moisture content, dust content, bacterial count, gas and vapour content

3.13.2
cooling
removal of latent and/or sensible heat

3.13.3
dehumidification
controlled reduction of water vapour from the air

3.13.4
filtration
removal of particulate material from the airstream

3.13.5
heating
transfer of heat from one body or medium to another medium

3.13.6
humidification
controlled addition of water vapour to an air stream or space

3.13.7
sound attenuation
controlled reduction of sound energy
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3.14
characteristics

3.14.1
air flow
movement of air within set boundaries (such as ducts)

3.14.2
air flow rate
volume flow of air passing a given plane divided by time

3.14.3

bypass leakage

unwanted and uncontrolled passing of untreated air into the treated air between the components
within a casing, such as filters and coils

3.14.4

defrosting heat factor

ratio between the energy transferred into the air supply and the maximum recoverable energy in
exhaust air, excluding the energy input for defrosting

3.14.5

unit pressure, pu

difference between the total pressure at the outlet of the air handling unit and the total pressure at the
inlet

3.14.6

unit static pressure pys

difference between the static pressure at the outlet of the air handling unit and the total pressure at the
inlet

3.14.7

external static pressure difference, Aps ex:

difference between the static pressure at the outlet of the air handling unit and the static pressure at the
inlet

3.14.8

humidification efficiency

ratio between the mass of water evaporated by the humidifier and the theoretical mass needed to
achieve saturation at a given temperature

3.15

mass produced air handling unit

air handling units manufactured to the same design and by the same manufacturing process, with a
range of performance characteristics for which the duty point is not defined

Note 1 to entry:  Mass produced air handling units (AHUs) are designed for an undefined duty point and mostly

produced in large quantities. Their capacity is generally given in ranges so that they can be used in different
buildings and/or applications.
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3.16

tailor made air handling unit

air handling unit individually designed and manufactured for a specific duty point, with defined and
known parameters, designed on a specific order and for a specific purpose

3.17
nominal external pressure
declared design external static pressure difference at nominal air flow

3.18

internal pressure difference of ventilation components, Aps ;i

sum of the static pressure differences of a reference configuration of a BVU or an UVU at nominal air
flow

3.19

internal pressure difference of additional non-ventilation components, Aps adq

remainder of the sum of all internal static pressure differences at nominal air flow after subtraction of
the internal pressure difference of ventilation components (Aps,int)

3.20

internal specific fan power of ventilation components SFPjn.

ratio between the internal pressure difference of ventilation components and the fan efficiency,
determined for the reference configuration

3.21

nominal duty point

point at declared design flow rate of an air handling unit at standard air conditions and at declared
external pressure which is used to assess SFPi, and thermal efficiency

3.22
nominal air flow
declared flow rate at the nominal duty point

3.23
reference configuration of a NRVU-BVU
product configured with a casing, at least two fans with variable speed or multi-speed drives, a HRS, a

clean fine filter (minimum ISO ePM1 50%) on the supply air side and a clean medium filter (minimum
ISO ePM10 50%) on the exhaust air side

3.24

reference configuration of a NRVU-UVU supply air

product configured with a casing and at least one fan with variable speed or multi-speed drive, and in
case the product is intended to be equipped with a filter, this filter shall be a clean fine filter (minimum

ISO ePM1 50%)

3.25

reference configuration of a NRVU-UVU exhaust air

product configured with a casing and at least one fan with variable speed or multi-speed drive, and in
case the product is equipped with a filter, no filter class is specified

4 Symbols and abbreviations

For the purposes of this standard, symbols and units given in EN 12792:2003 and in Table 1 apply
together with those defined by the formulas, text and annexes of this standard.
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Table 1 — Symbols, terms, units and subscripts
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Symbol Term Unit
c Sound velocity in the air m - s-1
E Duct end correction value dB
f Frequency Hz
h Enthalpy
n Number of measurements within the total measuring time -

Ly Sound pressure level dB
Lw Sound power level dB
Lwa A-weighted sound power level dB(A)
Nfan Rotational speed of the fan s-1
Pel Electrical motor input power, including any speed control w
Pelaux Auxiliary electric power input (e.g. pumps) w
Peint ?ectrical power f:on‘sumption due to internal pressure w
ifferences of ventilation components
Pmiyes Reference power input W
Da Atmospheric pressure Pa
pd Dynamic pressure Pa
Ds Static pressure Pa
Dt Total pressure Pa
Du Unit pressure Pa
Dus Unit static pressure Pa
qd Mass flow of water drain and overflow kg - s-1
qm Air mass flow rate kg - s-1
Qv Air volume flow rate m3-s-1
Qvm Measured and converted air volume flow rate m3-s-1
Qs Specified air volume flow m3-s-1
Qw Mass flow of water inlet kg - s-1
S Section area m?2
SFPine Specific Fan Power, internal W-m3-s
u Uncertainty range of measured data %
U range of uniformity of flow
1% Velocity of air at a point m-s1
x Absolute humidity g kgt
APs.ext External static pressure difference Pa
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Aps fan Static pressure difference of the fan Pa

APsint Internal pressure difference of ventilation components Pa
(reference configuration)

€ Coefficient of performance -
&p Defrosting heat factor -
b Average overall static efficiency of power consumption -
e Energy efficiency -
Nea Yearly energy efficiency -
s fan Overall static efficiency including motor and drive -

efficiency of the individual fan(s) in the ventilation unit
determined at an air flow and an external pressure

h Humidifier efficiency -
Nmix Mixing efficiency %

1 Temperature efficiency

P Density kg - m-3
Dst Standard air density kg - m-3

1) Relative humidity %

Q Solid angle of radiation at the end of the duct rad

Subscripts

1 Inlet

2 Outlet
add Related to additional pressure difference of non-ventilation components
cas Related to AHU casing
corr Corrected value

EHA Related to exhaust air

ETA Related to extract air

el Related to electric input
ext External
fan Related to the fan

F Related to clean filter

HRS Heat Recovery System

int Internal

H Air flow with higher temperature

Air flow with lower temperature

M Mixed air flow [mean temperature]
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meas Measured value
max Maximum value
min Minimum value
S Related to static pressure
s,ext Related to external static pressure difference of the unit

s,free,fan | Related to static pressure of the stand-alone fan

SUP Related to supply air

TE Related to test conditions
tot Air flow downstream of the mixing section
u Related to the air handling unit (not to the fan)
Abbreviations

AHU Air Handling Unit

HVAC Heating, ventilation and air conditioning

HRS Heat Recovery System

BVU Bidirectional Ventilation Unit

uvu Unidirectional Ventilation Unit

NRVU Non Residential Ventilation Unit

5 Ratings and performance of the entire air handling unit
5.1 General

The performance of the entire air handling unit cannot be defined as the sum of the individual
components and sections. Hence, the procedures that follow shall be applied to a complete air handling
unit. In particular cases, under agreed circumstances, and in order to define the value of SFPi, these
procedures can be applied to a part of an air handling unit.

The methods described in 5.2 cover among other things measuring air volume flow together with
pressures and power consumption. By selecting an appropriate test system, these procedures can be
extended to include measuring the sound level transmitted from the air handling unit into the ductwork
at a known volume flow, as described in 5.3.

5.2 Testing of aerodynamic performance
5.2.1 Test method

5.2.1.1 Basis of method

Tests shall be carried out in accordance with one of the methods shown in EN ISO 5801. The most
suitable test installation type B, C or D shall be adopted considering the on-site or intended installation,
the geometry of the air-handling unit and the facilities available.

The three installation types are as follows:

a) installation Type B: free inlet, ducted outlet;
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b) installation Type C: ducted inlet, free outlet and
c) installation Type D: ducted inlet, ducted outlet.

In the above classification, the terms shall be taken to have the following meanings:

Free inlet or outlet signifies that air enters or leaves the air handling unit directly from or to the
unobstructed free atmosphere. Ducted inlet or outlet signifies that air enters or leaves the unit through
a duct directly connected to the unit inlet or outlet.

5.2.1.2 Chamber test method

Where a standardized test chamber is used, it shall conform to the requirements of EN ISO 5801.
5.2.1.3 Ducted test method

The common parts of a ducted system, for Types B, C or D installations, shall conform to the
requirements of ENISO 5801. The cross-sectional dimensions of the air outlet shall be used to
determine the dimensions of the outlet ducting required in a Type B or Type D installation, and the inlet
ducting required in a Type C or Type D installation.

5.2.2 Characteristics and quantities

5.2.2.1 Characteristics
a) Air flow rate/pressure performance

For air handling units installed or intended to be installed in accordance with installation category
B and D: Relationship between unit pressure p. (as relevant design pressure parameter) and air
volume flow rate q..

For air handling units installed or intended to be installed in accordance with installation category
C: Relationship between unit static pressure pus (as relevant design pressure parameter) and air
volume flow rate q..

b) Electrical power
Relationship between electrical input power and air volume flow rate.

If a speed adjustment device is included, e.g. frequency inverter, the electrical motor input power
shall include the power of speed control devices.

These characteristics shall be converted from the ambient temperature and pressure measured at the
time of the test, to standard conditions with an air density of 1,2 kg x m-3. These characteristics shall be
presented for a stated nominal fan speed but without adjustment for inherent speed deviation during
the test.

5.2.2.2 Quantities

a) Air volume flow rate (q,) shall be measured by any method which is in accordance with
EN ISO 5801, [SO 16956, EN 12599, EN 16211, EN ISO 5167-1 or [SO 3966, e.g. a nozzle, an orifice
plate or a pitot-static tube.

b) Unit pressure (p.) and Unit static pressure (pus) shall be determined from the pressure
measurements defined in 5.2.3.2. The dynamic pressure as part of the total pressure is related to
the respective measurement plane. The duct sizes shall be the sizes defined by the manufacturer.
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NOTE The simplified calculation method for units supplying a pressure lower than 2000 Pa with a Mach
number of less than 0,15 according to [SO 5801 can be applied.

Unit pressure py:

Py =Pz —Py =Psy —Ps1 +Pap —Pay (1)

Unit static pressure pys:

Pys =Psy =Py1 = Psy ~Ps1 ~Pgq (2)
where

pr2  is the sum of the static pressure and the dynamic pressure at unit outlet, expressed in Pa;
ps2  is the static pressure at unit outlet, expressed in Pa.

paz s the dynamic pressure at unit outlet, expressed in Pa.

pu  is the sum of the static pressure and the dynamic pressure at unit inlet, expressed in Pa.
ps1  is the static pressure at unit inlet, expressed in Pa.

pa1 is the dynamic pressure at unit inlet, expressed in Pa.
c) Density of air (p) shall be given in kg - m-3, by using Formula (3) according to EN ISO 5801:

p, —0,378p,

- 287(273+t, ) )

where
Pa is the atmospheric pressure, expressed in Pa;
Pv is the partial pressure of water vapour in the air, expressed in Pa;

287 is the gas constant of dry air, expressed in ] - kg-! - K-1;

ta is the dry-bulb temperature, expressed in °C.

d) Temperature of the air (t,) shall be measured at the point of flow measurement.
e) Rotational speed of the fan (ns.n) shall be measured at each test point.

f)  Electrical motor input power (P.), the power to the fan motor, shall be measured at each test point.
The applied voltage and the current to each phase shall also be recorded when measured.

g) Static pressure difference of the fan Apsgn, expressed in Pa, shall be determined at nominal duty
point.

5.2.2.3 Determination of external static pressure difference Aps,ex:

The relevant external pressure size to be considered in the determination of the eco-design parameters
SFPic and fan efficiency is the external static pressure difference Aps.ex:. It can be measured either directly
considering measurement requirements described in 5.2.3.2 or it can be derived from the air flow
rate/pressure characteristics.
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The correlation between Aps.x: and the air flow rate/pressure characteristics p. (unit pressure) and pus
(unit static pressure) of the air handling unit is shown in Figure 2.

Installation type B | Installation type C Installation type D

"""" e TN U P ¥ e I
APsext
direct measurement Py —Dgq Py, —Dgq
calculated based on

-~ Pus Py + 252 Py + 25V
unit static pressure pys us- 2 us
Pst 2 2
calculated based on p. — Pst 2 — uT T, (v =vi)
u 2 2

unit pressure py

Key

pst  isthe static pressure at inlet side (pressure difference against ambient pressure, Pa);

ps2  is the static pressure at outlet side (pressure difference against ambient pressure, Pa);

Pst is the density of 1,2 kg - m3 corresponding to the air under standard conditions (20 °C, 101 325 Pa);
1% is the calculated average velocity in the duct at the respective measurement plane (in m - s-1)

Figure 2 — Determination of external static pressure difference

5.2.3 Measurement procedure
5.2.3.1 Conditions for measurement

5.2.3.1.1 General

Dampers that control the flow of air in the part of the air handling unit to be tested shall be fully open.
Other dampers that form part of a different air circuit, e.g. bypass and recirculation dampers, shall be
fully closed.

All elements included in the design of the air handling unit shall be fitted as intended with filters
(average of the measured initial and defined final pressure loss at designed airflow - see 6.9.2) and dry
coils. If there is no negative influence on the internal pressure of the unit, the average filter pressure
difference shall be simulated by increasing the external total pressure difference of the unit with a value
equal to the difference between rated average and initial filter pressure difference.

To determine the unit performance with a loaded filter an extra pressure drop shall be added to
simulate the loaded filter during testing.

The aerodynamic performance of mass produced air handling units shall be measured with clean filters.
The filter clogging shall be considered by the designer when specifying the duty point.
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5.2.3.1.2 Testing of unit with heat recovery

5.2.3.1.2.1 General

Testing shall be performed taking the leakage between the air streams into consideration.

5.2.3.1.2.2 Testing of complete unit (both air streams)

Key
EHA
ODA
ETA
SUP

Pext EHA ©

Pext ODA ©

exhaust air
outdoor air
extract air
supply air

P3 Ql— ETA

Figure 3 — Testing of complete unit

The airflow shall be measured at the supply air side and at the extract air side. The external pressure
shall be set to design pressure conditions. Unless otherwise stated, the pressure difference on the
outdoor airside and exhaust airside is set to 50 Pa. The remainder of the external pressures shall be set
on the supply and extract air openings. In order to avoid leakages from the extract air stream to the
supply air stream, the pressure p, should be higher than the pressure ps. The two pressures p; and p3
shall be measured. The leakage and the extra pressure difference are the responsibility of the
manufacturer.
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5.2.3.1.2.3 Testing of one air stream

—2 1 —

- L1 ETA

)

= ks — SUP

Key

1 inlet plate
2 outlet plate
ETA extract air
SUP supply air

Figure 4 — Testing of one air stream

If just one air stream is to be tested, then the connections of the opposite air stream shall be closed with
airtight plates.

5.2.3.2 Measurements

Atmospheric pressure and temperature shall be measured during the test. Pressure measurements, at
the locations and in the manner described in EN ISO 5801, shall be recorded at a sufficient number of
test points enabling the characteristic curve to be plotted through the specified duty point or over the
full duty range, whichever is required.

Rotational speed of the fan and the electrical input to the fan motor shall be recorded at each of the test
points.

5.3 Testing of acoustic performance
5.3.1 General
5.3.1.1 Acoustic tests

5.3.1.1.1 Test methods

Test shall be done on the range 100 Hz - 10 000 Hz in one-third octave band, or 125 Hz - 8 000 Hz in
octave bands.
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Methods using a diffuse field environment (reverberation room) are given in [SO 13347-2, EN ISO 3741,
EN ISO 3743-1, EN ISO 3743-2.

Methods using a free field environment are given in [SO 13347-3, [SO 13347-4, EN ISO 3744,
EN ISO 3745, EN ISO 9614-1 to -3.

Methods using in duct environment are given in [SO 5136,

For those laboratory tests, the grade of accuracy of the acoustic standard shall be at least grade 2
“engineering method”such as: EN [SO 3743-1, EN ISO 3743-2, EN ISO 3744, EN ISO 3746 (if it meets the
engineering method criterions), EN ISO 9614-1, EN ISO 9614-2, or grade 1 “precision
method” such as ENISO 3741, ENISO 3745, ENISO9614-3. Grade 3 methods “survey” such as
EN ISO 3746 shall be limited to on-site measurements or factory acceptance tests.

5.3.1.1.2 Case radiated noise test

The casing radiated noise emitted by the complete air handling unit shall be determined in accordance
with the test method described in 5.3.1.1.1 and test installation described in 5.3.2.1.

NOTE In the case of air handling units with free inlets or outlets, the casing radiated sound level includes the
sound emitted by the free inlet or outlet.

5.3.1.1.3 Duct borne noise tests

Measurement of the sound levels transmitted by the unit into the inlet ducting and the outlet ducting
shall be conducted in accordance with the test method described in 5.3.1.1.1 and test installation
described in 5.3.2.2

5.3.1.2 Duty point

The air handling unit shall work at the duty point defined by the air handling unit manufacturer.
5.3.1.3 Ductwork

The ductworks shall be sized to match the manufacturer's recommended outlet or inlet opening and
shall maintain a constant cross section. Ductwork lengths shall be at least 3 equivalent duct diameters,
but not less than 2,6 m. The duct can have both circular and rectangular cross section, according to the
section of the unit.

When testing in accordance with [EN ISO 513§ appropriate transitions shall be made so that testing can
be carried out according to the standard.

5.3.2 Specific requirements concerning the set-up of acoustic tests
5.3.2.1 Casing radiated noise tests

5.3.2.1.1 Test set-up

The measurement of the sound power level emitted by the air openings and casing of the unit shall be
performed using one of the test set-ups shown in Figure 5.
Figures 5 a) and 5 b) show the test set-ups for measurement using a diffuse field environment.

Figure 5 c) shows the test set-up for measurement using the free field environment.
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