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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.

Full document details: 24/30478123 DC

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/24-30478123-dc
http://www.avadocuments.com/doc/24-30478123-dc

EUROPEAN STANDARD DRAFT
NORME EUROPEENNE prEN 15780
EUROPAISCHE NORM

February 2024
1CS 91.140.30 Will supersede EN 15780:201

English Version

Ventilation for buildings - Ductwork - Cleanliness of
ventilation systems

Ventilation des batiments - Réseaux de conduits - Liftung von Gebduden - Luftleitungen - Sauberkeit von
Propreté des systemes de ventilation Liftungsanlagen

This draft European Standard is submitted to CEN members for enquiry. It has been drawn up by the Technical Committee
CEN/TC 156.

If this draft becomes a European Standard, CEN members are bound to comply with the CEN/CENELEC Internal Regulations
which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

This draft European Standard was established by CEN in three official versions (English, French, German). A version in any other
language made by translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC
Management Centre has the same status as the official versions.

CEN members are the national standards bodies of 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, Tiirkiye and
United Kingdom.

Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of which they are
aware and to provide supporting documentation.

Warning : This document is not a European Standard. It is distributed for review and comments. It is subject to change without
notice and shall not be referred to as a European Standard.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2024 CEN  All rights of exploitation in any form and by any means reserved Ref. No. prEN 15780:2024 E
worldwide for CEN national Members.

Documents

Document Sharing Hub

Full document details: 24/30478123 DC


https://doi.org/10.3403/30239699?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/24-30478123-dc
http://www.avadocuments.com/doc/24-30478123-dc

prEN 15780:2024 (E)

Contents Page
L D100 QT0) 0 XE U0 0 ) o 5
000000 L1 o 0 6
1 LY. 1 7
2 (00 0 00 B L AT Q=) ) (=) 4 U X 7
3 Terms and defiNitioNS .. ————————————————— 7
4 SYMDOIS AN UNIES .o e e 7
5 Criteria for cleanliness and aSSESSMENT ... ————————— 8
5.1 General CONSIAErationNS. ..o 8
5.2 Assessment of the need for Cleaning.......———————————————— 8
53 Design and handing over information ........———— 8
5.4 Determination of cleaning interval.......——————————————— 9
5.5 Assessment of the cleanliness level after cleaning........cc—————— 9
6 107 0 0T 0 (0 9
6.1 LT3 1 1) ¢ | 9
6.2 Assessment methodology ... ——————————— 11
6.3 (00 T 1311 0] =1 12
6.4 Cleaning METNOAS ... s 12
7 Evaluation and reporting ... s 13
7.1 L= 1 1) o ) . 13
7.2 Evaluation of Cleaning ... s sssssssssssssssssses 13
7.3 (08 TF: 10U ] 0 ) o 13
Annex A (informative) Cleanliness quality classes of ventilation systems........counmsessssisins 14
Al L= 1 1) - ) . 14
A2 Application in GeNeral..... i ———————————————————— 14
A3 Assessment frequency reCOMMENAAtionN ... 14
A4 Cleanliness class quality measurements air ventilation system.......cccommsmsmsmnn 15
A5 Acceptable dust accumulation level for new ductwork......nssnnsnsnn 16
Annex B (informative) Example of cleaning plan for air ventilation system .........ccccuousneeen 17
B.1 L) 5 <) | 17
B.2 Cleaning PIAN ..o R SRR AR 17
Annex C (informative) Air handling units - specific guidance........——————— 20
C1 0= 11 - 20
C.2 Recommendations for all cleanliness quality classes.........commms———. 20
C3 LD 0T 0 LT0t 10 (B ] 0 T o . 21
Annex D (informative) Specific guidance for filters in air handling units.......covnnssssinnnns 22
Annex E (informative) Specific guidance for humidifiers in air handling units........cccccecenuueu. 23
Documents

2 Document Sharing Hub

Full document details: 24/30478123 DC


http://www.avadocuments.com/doc/24-30478123-dc
http://www.avadocuments.com/doc/24-30478123-dc

prEN 15780:2024 (E)

Annex F (informative) Ductwork - Specific installation guidance for air ventilation system

................................................................................................................................................................... 24
F.1 Acceptable dust accumulation for new dUCEWOTK ......ccecicimsssmsmsmsmsnsssssssssssssssssssssssssnns 24
F.2 Protection, delivery and installation (PDI) .......cssssssssssssssssssssssssses 24
F.3 Application of cleanliness levels - airtightness.........con———— 26
Annex G (informative) Terminal devices and units - Specific guidance air ventilation system

................................................................................................................................................................... 27
Annex H (informative) Measurement methods for dust accumulation - Air ventilation system

................................................................................................................................................................... 28
H.1 Evaluation methods of dust accumMulation ... ——————————— 28
H.2 Summary of methods for evaluation of cleanliness ..........oovsmnmsnnmsisnsssssss—. 29
Annex I (informative) European vacuum test method for measuring dust accumulation in

air ventilation SYStEIMS ... sssssasassssssssssssssssssssnsssssmsasasasas 31
1.1 B AT T 0 LT U 00T 1 L, 31
1.2 SAMPLING PrOCEAUIE ..u.ucurrriismsnsnsssssssssssssss s s e e E R R AR 31
1.3 ANAlySiS ProCEAUIE ..o s s s n R e s 32
Annex ] (informative) Kitchen extract equipment - Specific guidance........c.ccunnmsesesssnsesesnnes 33
J1 ) 1 =) o 1 33
J.2 Ventilation hood ... s sssssas 33
]J.3 Canopy/eXtract PIENUN ... sssssssasas s s s ss s s ses 33
].4 D11 (o1 33
J.5 FIre dAIMPEersS .. s 33
J.6 FleXible dUCEWOIK..... o ccrerercressrnsesmssssessssssessssssessssssesssssssssssssssessssssesmsassesssassesmssssesssassesmsassesasasseness 33
J.7 Y000 016 B =) ¢ 1 b U0 ) o 33
].8 TUINING VANES .. s sssssssssssssssasasasassssns 34
J.9 D5 i U o - 1 34
J.10  DiSCharge dUCE ... s s s s an 34
JJ11  Carbon filtration ... sessssssessssssessssssessssssessssssssssassesessssssesmssssesssassesssassesssassenass 34
J.12  Installations for treatment Of A€r0SOlS........cccoummnmnmninnss s ————————— 34
J.13  Assessment of need for Cleaning ... ———————————— 34
J.14  Assessment of pre- and post-cleaning result....... i —————————— 35
180 T 08 1= 111 35
) ST 08 U= 3 010 07 (=3 0] 35
J.17  Preferred method of verifying grease deposits........ouusa 36
Jo18  SYSTEIN QCCESS iurvurursmsessmsmsnssssssssssssssssssssssnssssssssassssssssssssssssssssssssssssssessssssssesss snsssnssssessssnsssnssssnnsssnsssnnsssnns 37
J.19  Calculation of cleaning freqUENCY ... —————————— 38
Annex K (informative) Wiping test method to evaluate cleanliness on site ..........cccocunerenenenene 40
K1 General INfOrmation ... —————————————————— 40

Documents

Document Sharin%Hub

Full document details: 24/30478123 DC


http://www.avadocuments.com/doc/24-30478123-dc
http://www.avadocuments.com/doc/24-30478123-dc

prEN 15780:2024 (E)

K.2 TeSt EQUIPIMENT.....ciiiiiisisacsmsmsssnssasssssssssssssssss s ssssss s s s s e sm s R AR e AR AR e R s e R R AR 40

K.3 SAMPLING PrOCEAUIE.....uierirerccsissssrss s s 40

K4  ANAlySiS PrOCEAUIE ....ccoiiimsmsmsmsmsessisissssssssssssssssssssssssssssssssssssssssssssssssssssnsssasasssssssssnsssssssssssssmsasasasasans 41

K.5  Acceptable cleanliness level ... 41

133 10) U0 ) 1] 1, 42
Documents

4 Document Sharing Hub

Full document details: 24/30478123 DC


http://www.avadocuments.com/doc/24-30478123-dc
http://www.avadocuments.com/doc/24-30478123-dc

prEN 15780:2024 (E)

European foreword

This document (prEN 15780:2024) has been prepared by Technical Committee CEN/TC 156 “Ventilation
for buildings”, the secretariat of which is held by BSI.

This document is currently submitted to the CEN Enquiry.

This document will supersede EN 15780:2011].

prEN 15780:2024 includes the following significant technical changes with respect to EN 15780:2011|

— Addition of kitchen extract equipment ventilation system (Annex J)
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Introduction

This document provides test methods and classifications for cleanliness in ventilation systems.

This document is made with informative annexes that can be revised, completed and further added in
future revisions of this document for specific system types, and products or applications in the system.
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1 Scope
This document specifies general requirements and gives guidelines for ventilation systems except for
industrial, medical and laboratory facilities.

This document also specifies cleanliness criteria and procedures necessary in assessing and maintaining
the cleanliness of ventilation systems over their lifetime from design and installation to maintenance.

This document applies to both new and existing ventilation systems with, and without, air conditioning
and kitchen extract systems.

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.

EN 12797, Ventilation for buildings - Symbols, terminology and graphical symbols
3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminology databases for use in standardization at the following addresses:

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

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

3.1

acceptable cleanliness level

amount of dust or other contaminants not to be exceeded according to the specified measurement
method

3.2

acceptable post-clean level

no loose dust or no adhered grease deposits are detected visually on the duct surface after cleaning and
the system can reach an acceptable cleanliness level according to a defined measurement method

Note 1 to entry: In case of conflict (for example between the building owner and the user), or uncertainty, objective
methods are needed to assess the cleanliness/dirtiness.

3.3
cleanliness
state or amount of pollution according to specification and a particular measurement method

Notel to entry: Cleanliness is not absolute; it is defined by limit values. Dirtiness is the exceeding of such a defined
limit value.

3.4
dirtiness
value above limit value for cleanliness

4 Symbols and units

For the purpose of this document, the symbols and units in EN 12792 apply.
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5 Criteria for cleanliness and assessment
5.1 General considerations

The key issue is to design, build and maintain the whole ventilation system so that it can be kept clean
enough during the whole lifetime of the system. The requirements in this document, as well as the
methodology described in Clause 6, apply to the ductwork but can be also applied to air handling units
according to , entire systems and kitchen extract systems. Therefore, it is necessary to specify
the cleanliness quality class from the beginning and include in the specification both design and
installation issues, and means to maintain a sufficiently clean ventilation system for the its whole lifetime.

The design and installation document should include the following, which are described in EN 16798-3,
EN 16798-17, and EN 12599:

a) cleanliness quality class;

b) cleanliness criteria and measurement method;
c) production of the system components;

d) delivery to site;

e) site storage;

f) installation;

g) airtightness;

h) protection of components after installation;
i) handing over the system;

j) inspection.

5.2 Assessment of the need for cleaning

Cleanliness of ventilation system is a part of proper maintenance of the ventilation systems. Mostly the

inspection of the cleanliness can arise from two purposes:

a) to check if ventilation system is dirty and needs to be cleaned (exceeding of a “target level” of
cleanliness);

b) to evaluate cleanliness after the cleaning work.

NOTE The assessment methodology is presented in 6.2.

For existing buildings, the inspection shall include a study of existing documentation regarding
cleanliness and ductwork/ventilation system that requires cleaning. The inspection can result in
recommendations in updating these documents.

5.3 Design and handing over information
In the handing-over documents according to [EN 12599, the cleanliness quality class, cleanliness criteria

and measurement methods shall be specified. Recommendations for cleaning methods and guidelines for
reaching the points to be cleaned shall also be given.
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The design information shall consider the expected cleaning method. Where the system has been
designed to be cleaned by wet cleaning methods, warning regarding conditions and restrictions of use
should be given. For example, wet methods are applicable only where ducts are sufficiently moisture-
tight, internal surfaces are smooth, and slope and drainage arrangements have been provided so that
fluid and contaminant can be evacuated.

A sufficient number of access/cleaning doors shall be provided in the ductwork. Additionally, special care
shall be taken regarding obstacles to cleaning such as dampers, sound attenuators which are mounted in
the ducts. In many cases additional cleaning doors are needed after or before such obstacle. Requirements
for location of and distance between access doors are presented in and EN 16798-3.

5.4 Determination of cleaning interval
The cleaning interval shall be defined by reference to the cleanliness or dirtiness of the system.

Cleanliness or dirtiness shall in the first instance be assessed visually and this may be confirmed by means
of measurement, see Annex A.

The inspection interval to determine the need for cleaning be defined in the system documentation in
order to assist with maintenance planning or design considerations related to cleaning methods.

5.5 Assessment of the cleanliness level after cleaning

Methods for assessment of the cleanliness level before cleaning also be applied after cleaning.

The preferred methods for assessment of the cleanliness level after cleaning are given in Annex A.

6 Methodology
6.1 General

Clause 6 refers to ducted ventilation, for air ventilation systems. See Annex ] for kitchen extract systems.

Figure 1 presents a procedure to control and maintain cleanliness of ventilation system. It does not
include the design stages or selection and specification of the system, or any of its components.

The system shall be first checked visually, both in assessing the need for cleaning and in verification of
the result of cleaning. Measurements are needed if the visual inspection results in disagreement or
uncertainty about cleanliness or need for cleaning, see Figure 1.

Objective measurements can be defined in advance as part of the cleaning or inspection plan.

NOTE REHVA Guideline and national guidelines like VDI 6022 and FiSIAQ Guideline give more detailed
guidance on product selection and specification of aspects of hygiene.
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Control and maintenance of cleanliness of air handling system

l '

Commissioning Periodic inspection

Yes Visually

clean

Yes
Clearly

unck7

No

Objective measurements

Acceptable No

cleanliness
level

Cleaning

Verification

Documentation

Figure 1 — Schematic flow chart for procedures to maintain cleanliness of ventilation system

If the components are certified for cleanliness or the cleanliness after production is otherwise verified,
and if the cleanliness instructions are properly documented, the commissioning may be reduced to

checking the documentation and random checking of the system cleanliness (compliance with the
documentation), see 6.2.2.

The methods applied for objective measurements and verifications shall be consistent so that the result
of inspection is acceptable and give reliable grounds for decision making for cleaning work of the system

when needed. Verification after cleaning is needed for quality control of the cleaning work, and to verify
the cleaning result.

NOTE An example of acceptable levels of cleanliness (or dirtiness) is explained in Annex G.
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Objective methods are needed if any guidelines or demands on cleanliness are set in official or in
voluntary documents. The methods to evaluate the cleanliness vary. Target values for the cleaning shall
be accompanied by a description of the measurement method.

6.2 Assessment methodology

6.2.1 General
The characteristics of the contamination shall be assessed in order to determine if cleaning is required
and if so, which method shall be used.

System components are polluted when visual inspection and analytical verification give evidence of
unacceptable dust level, microbial, or other contamination, see AnnexIl. The characteristics of the
contamination shall be assessed to determine if cleaning is required and if so, which method shall be used.
Dust accumulation and the type of pollutants, such as “bacterial growth”, should determine the need for
cleaning, cleaning methods to be used and the required environmental controls.

Elements to be inspected for cleanliness start from the outdoor air intake and should include:

a) Air Handling Units (AHU), including all their components and sections: outdoor air intake, any mixing
sections, fan section, filters, plenums, heating and cooling coils, condensate trays, sound attenuators,
heat recovery section, and humidifier section including droplet eliminators;

b) supply air ductwork, including all types of terminal devices and terminal units, sound attenuators,
duct-mounted heating and cooling coils, dampers and valves;

c) extract air ductwork, including all types of components;

d) return and recirculation ductwork, including all types of components;
e) fresh air intake ductwork.

6.2.2 Cleanliness inspection plan

The inspection plan shall consist of the following information:

a) maintenance plan and reports, including cleanliness quality class and measurement methods;
b) determining which systems will be inspected;

c) determining where to inspect and sample;

d) choosing equipment and tools.

Additionally, the inspection plan describes the requirements of the specific qualification and experience
for inspectors before they are authorized to carry out inspection work. The assessment frequency shall
be specified.

Recommendations for assessment frequency are given in Annex A. To obtain objective results, a
representative number of samples from representative parts and sites in the ventilation system should
be selected for evaluation of the cleanliness of the whole system.

A sound method for choosing sites, or taking samples, is to select areas where the dust deposits are
obvious or liable to cause reduced indoor air quality (IAQ). For inspecting and sampling, the ventilation
system can be divided in two parts, the ductwork and the rest of the system. Before inspection or
sampling, the sites should be selected at randomly with the aid of the design documents. The sampling
sites in the ductwork should be selected from the main duct starting from the AHU, main ducts, and
branch ducts. The sampling sites should include straight duct lengths and ducts with changes of direction
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or terminations. In the rest of the system, filters or humidifiers give usually a good indication of the
cleaning needs.

System cleanliness inspections should also refer to other parts of the as described in 6.2.1, and with
particular reference to critical components such as filters and wet areas.

6.2.3 Evaluation methods of dust accumulation

There are different methods to evaluate cleanliness of ventilation systems. The simplest methods are
based on visual inspection of the cleanliness of the ventilation system combined with the use of some
special instrumentation. The advanced techniques can give relatively accurate results that are
comparable to given limit values.

NOTE The various methods available are discussed in Annex H. In Annex A, preferred measurement methods
which relate to various cleanliness quality classes, and to post-clean verification of cleanliness, and limit values are
given.

6.3 Cleaning plan

If, as assessed according to 6.2, cleaning is needed, a cleaning plan shall be provided. The cleaning plan
shall include:

a) asummary of the assessment including the list of the systems and parts that need to be cleaned;
b) detailed time schedule of cleaning;
c) cleaning methods to be applied;

d) description of how access will be gained to ducts and equipment not visible in the rooms (ducts, air
handling units);

e) list of components to be removed for cleaning, and components to be replaced (when relevant);

f) protection of the rooms in which the cleaning equipment is used;

g) how and when the occupants are informed (including protection and safety considerations);

h) microbiological considerations when relevant, including considerations for the use of disinfection;

i) criteria to assess the need for involvement of a specialist on microbiological issues; technical data,
including an estimate of the present level of dust and impurities, and target levels for cleanliness
after cleaning; see Annex A;

j) evaluation methods for cleanliness after cleaning.

One example of technical cleaning plan is presented in Annex B.

6.4 Cleaning methods

Cleaning methods shall be sufficient to achieve the required level of cleanliness without damage to the
system, to building users’ health and safety, and to the environment.

Documents
12 Document Sharing Hub

Full document details: 24/30478123 DC


http://www.avadocuments.com/doc/24-30478123-dc
http://www.avadocuments.com/doc/24-30478123-dc

