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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 Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.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.
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European foreword

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text or by endorsement, at the latest by (Month/Year) and conflicting national standards shall be withdrawn
at the latest by (Month/Year).

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD", "SHOULD NOT",
"RECOMMENDED", "MAY", and "OPTIONAL" in this document are to be interpreted as described in ISO/
IEC Directives, Part 2, 2016.

SHALL is the strongest expression (Requirement)
MAY is to permit something

MUST means something to apply for legal reasons
CAN expresses a possibility

SHOULD is a recommendation

Requirements - shall, shall not
Recommendations - should, should not
Permission - may, need not

Possibility and capability - can, cannot
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Introduction

Building information modelling (BIM) provides a digital technology for describing and displaying
information required in the planning, design, construction and operation of constructed facilities.
Increasingly this modelling approach is expanding to encompass all aspects of the built environment,
including civil infrastructure, utilities and public space.

The standard EN ISO 16757 defines the structure of a product catalogue model for data sharing and data
exchange of product models in catalogues. It contents the definitions for:

— Deliverable products determined by their product classes, product variants and property values
— Products combined of components and accessories

— Geometrical product representation in technical systems

— Connectivity to other products in models of technical systems

— Calculation of dynamic property values according to the product behaviour in technical systems
The standard EN ISO 16757 consists of the following standards:

e EN ISO 16757-1:2015: Data structures for electronic building services product catalogues —
Concepts, architecture and model

This part of the standard describes the fundamental concepts and assumptions about the creation of
manufacturer-related product catalogues as BIM data exchange models. It describes the content of
catalogues and the mapping of the content to a data format.

This data format offers the possibility to read product data together with accessory data into software
applications for planning, designing, calculating and simulating as well as for facility management.

e EN ISO 16757-2:2017: Data structures for electronic building services product catalogues —
Geometry

This part of the standard describes the concept of geometry of the Building Services product data of a
catalogue in form of 2D/3D symbols and 3D shape models and specifies the required spaces and ports.

It contains the fundamental concepts and assumptions about the parametric geometry of special products,
used in planning software applications for example for air condition systems such as ducts and transitions
between different forms. It also includes a concept for representing products as 3D solid models made from
thin sheet metal.

e EN ISO 16757-4 (E): Data structures for electronic building services product catalogues —
Dictionaries for product catalogues

This part of the standard describes which data structures are required in a dictionary to support the
exchange of product data from manufacturers to designers of building services systems. In addition to
the “normal” requirements for dictionaries (unique identification of classes and properties), the following
requirements must be supported:

— Definition of properties that are used for defining the product variants
— Definition of (reusable and multiply used) blocks

— Definition of property dependencies (dynamic properties)

In this part of the standard, these requirements are defined:

— A model for capturing the necessary structures is defined.

— A mapping to the dictionary model of ISO 12006-3 is provided.
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o ENISO16757-5 (E): Data structures for electronic building services product catalogues — Product
catalogue exchange format (This part of the standard here)
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DRAFT International Standard ISO/DIS 16757-5:2024(en)

Data structures for electronic product catalogues for building
services —

Part 5:
Product catalogue exchange format

1 Scope

This part of the standard - EN ISO 16757 Part 5: Product catalogue exchange format - describes how
product catalogue data for building services products is exchanged by means of a specific IFC MVD from
manufacturers to designers of building services systems.

Data
dictionary

Product classes and
property definitions

~_ and product data l l l l Gerermination o~

| = D =
anUfaCtUrer. — —> || Product
Catalogye || [ — e > » | BIM
E — — project
—_— catalogue —_— model
\/‘_ _> _>

Figure 1 — From the manufacturer's catalogue via IFC-catalogue to the BIM project model
With EN ISO 16739-1:2020, an open language exists for the creation, transfer and maintenance of design
models.

The standard EN 17549-2 defines the data exchange of scalable product properties within IFC. It represents
a simplification of EN ISO 16739-1:2020 from an information technology perspective and as such is a Model
View Definition (MVD). It focuses on core classes and relies on external data dictionaries to describe
business semantics.

This part of the standard EN ISO 16757 completes the description of the IFC-based data exchange format for
manufacturer catalogues including the parametric properties of for example:

— Catalogue metadata

— Product classes

— Constraints for parametric data

— Product accessory structures

— Constraints for assembling composable products and accessories
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— Reusable and multiply used data blocks

— Product properties as defined in the related dictionary
— Static product properties

— Dynamic computable product properties

— Port properties as defined in the related dictionary
— Geometric data of product spaces

— Geometric data of product symbols

— Geometric data of product shape

— Geometric data of product ports

— Geometric data of product openings

— Partnumbers

This standard is aimed at both software manufacturers for the construction sector and professionals in the
sector who use their software.

This part of the standard focuses only on the format of the data exchanged and not on how to process it.
Notes on the implementation of the standard in application software can be found in the (non-normative)
Annex B.

This standard does not (!) directly lead to an automatic selection of products.

The product data catalogue does not contain any decision criteria for this. However, the data of a catalogue
could be searched by application programs looking for a suitable product size.

According to EN ISO 16757 Part 4, this standard does not provide a data template, as it assumes that these
are already defined in data dictionaries according to EN ISO 12006-3.

This part of the EN ISO 16757 standard describes the overall scope of the types of data that can be
transmitted, and the form of transmission.

Specialist planners of complete systems for building services, for example, will expect almost all of this
data in the catalogue, as they require the shape data for dimensioning and clash detection in addition to the
technical design and setting of the products.

However, there are also special applications that only require individual property values (for example the
weight and space requirement for transport planning). For these purposes, different extensive templates
according to EN ISO 16757 Part 4 are set up.

2 Normative references
The standard EN ISO 16757 uses the following standards:

EN ISO 16739:2020, Industry Foundation Classes (IFC) for data sharing in the construction and facility
management industries

EN ISO 17549-2:2021, Building information modelling — Information structure based on EN ISO 16739-1:2020 to
exchange data templates and data sheets for construction objects — Part 2: Configurable construction objects
and requirements

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.
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EN ISO 12006-3, Building construction — Organization of information about construction works — Part 3:
Framework for object-oriented information

EN ISO 16739, Industry Foundation Classes (IFC) for data sharing in the construction and facility management
industries

[SO 10303-42, Industrial automation systems and integration — Product data representation and exchange —
Part 42: Integrated generic resource: Geometric and topological representation

EN ISO 16739, Industry Foundation Classes (IFC) for data sharing in the construction and facility management
industries

prEN ISO 17549-2:2021, Building information modelling — Information structure based on EN ISO 16739-1:2020
to exchange data templates and data sheets for construction objects — Part 2: Configurable construction objects
and requirements

[SO 6707-1, Buildings and civil engineering works — Vocabulary — Part 1: General terms

SO 80000, — Quantities and units

EN ISO 23386, Building information modelling and other digital processes used in construction: Methodology to
describe, author and maintain properties in interconnected dictionaries

3 Terms and definitions
For this document, the terms and definitions given in ISO 6707-1 and the following apply.

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

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

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

3.01
accessory
product of the same or of different product groups, which can be attached to a product

Note 1 to entry: An accessory is not a different type of product, it plays an ancillary role to another product.

3.02

article number

manufacturer’s reference number, GTIN, or other identifier identifying the product or constituents of a
product

3.03
attribute
data element for the computer-sensible description of a property, a relation, or a class

[SOURCE: ISO 22274:2013, 3.2]

3.04
building information modelling (BIM)
construction of a model that contains the information about a building for all phases of the building life cycle

Note 1 to entry: In many cases, the abbreviation BIM is also used for the result of the building information modelling,
namely the building information model.

3.05

building services (BS)

utilities and installations supplied and distributed within a building such as electricity, gas, heating, water,
and communications

[SOURCE: ISO 16484-2]
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3.06
building services system (BSS)
technical system that provides building services in a building

[SOURCE: ISO 16484-2]

3.07
BSS property
technical property that describes an aspect of the current state of a BSS

Note 1 to entry: A BSS property cannot get a value in a catalogue because the states of the building services system are
not known and will vary according to the specific system and its various system states. ISO 16757-1:2015(E).

EXAMPLE In the example given in 2.10, ‘media volume flow’ and ‘media density’ are BSS properties.

3.08
catalogue metadata
data in the catalogue which contains data about the catalogue itself

EXAMPLE Catalogue metadata include standard numbers, data for version management, the manufacturer’s
name, and global location number, as well as file check details.

3.09

configurable construction object

construction object for which some properties have no explicit values but are implicitly defined by
constraints

3.10
constraint
logical expression that restricts the possible values for one or several properties

3.11
construction object
object of importance to the construction industry

3.12

construction object data view 2 (CODview-2)

technical Model View Definition that defines a comprehensive digital structure to store and exchange
configurable objects and requirements data for Building Information Modelling

[SOURCE: EN ISO 17549-2:2021]

3.13

data dictionary

centralized repository of information about data such as meaning, relationships to other data, origin, usage,
and format

[SOURCE: EN ISO 23386:2019]

3.14
data sheet
populated data template

3.15
data template
schema providing a data structure used to describe the properties of construction objects|SOURCE:

[SOURCE: EN ISO 23387:2019]
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3.16
descriptive object
object giving descriptive and/or visual information about the product

EXAMPLE Descriptive objects are pictures, descriptions, videos, etc.

3.17

dynamic property

technical property, that reflects the product’s behaviour under the operating conditions of the building
services system in which the product is installed

EXAMPLE The dynamic property ‘pressure loss of a pipe elbow’ is dependent of the ‘media volume flow’and the
‘media density’. In a catalogue, the manufacturer of a pipe elbow has to provide a means to allow the determination of
the actual ‘pressure loss’ for various values of ‘media volume flow’ and ‘media density’

Note 1 to entry: A dynamic property is dependent on the state of the building services system into which the product
will be integrated.

Therefore, the value may vary according to the state. The catalogue normally contains some means which allow the
product user to determine the value of that property in a given state of the building services system.

3.18
entity
class of information defined by common attributes and constraints

[SOURCE: I1SO 10303-11]
Note 1 to entry: Similar to the term "class" in common programming languages.

3.19

facility management (FM)

all the services before, during, and after utilisation of real estate properties and infrastructure based on a
holistic (integral) strategy

[SOURCE: ISO 16484-2:2004]

3.20
function formula
algorithms and formulas for the calculation of computable product properties

Note 1 to entry: The representation of functions and formulae follows a simple program script syntax.

3.21
Global Trade Item Number (GTIN)
identifier for trade items used to look up product information in a database

3.22
Globally Unique Identifier (GUID)
128 bit number, generated as nearly unique

[SOURCE: ISO/IEC 11578:1996]

3.23
International Framework for Dictionaries (IFD)
Industry Foundation Classes (IFC)

[SOURCE: ISO 16739]

3.24
Model View Definition (MVD)model view definitionproduct
defined subset of IFC to fulfil a purpose
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3.25
product
orderable, technical entity

3.26
product catalogue
compilation of information about products

Note 1 to entry: A product catalogue can be related by its article numbers to price lists.

3.27
product class
set of products described by common properties

3.28

product index

compilation of references to all property values of a defined product, the product description, the product
geometry, and the product article numbers

3.29
product series
types of products, defined by the manufacturer, which are commonly desgned and manufactured

3.30

property

defined parameter suitable for the description and differentiation of products
[SOURCE: ISO/TS 13399-5:2014]

Note 1 to entry: The description of a product is the description of its properties.

3.31

static property

technical property that is independent of the operating conditions of the building services system in which
the product is installed and which gets its fixed value from the catalogue

3.32
selection property
property which is used for the selection of a certain product from the product variants of the catalogue

3.33

technical property

property which is used to represent technical data and functions for designing, calculating, and simulating
the product

Note 1 to entry: Technical properties comprise static and dynamic technical properties.

3.34
object
any part of the perceivable or conceivable world

Note 1 to entry: An object is something abstract or physical toward which thought, feeling, or action is directed.
[SOURCE: EN ISO 12006-2:2020, 3.1.1]

3.35
opening
an interface of a technical unit to its environment for the transfer of substances, energy or signals

3.36

port

an interface of a technical unit that can be connected to another port for the transfer of substances, signals,
energy or forces
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3.37
product
tangible outcome of a process

[SOURCE: ISO 6707-3, 3.3.1]

3.38

property

inherent or acquired feature of an object

[SOURCE: ISO 6707-1:2017"]

3.39
technical system
interconnected products for the supply and disposal of materials and energy to buildings

3.1 Graphic symbols used for visualizing IFC structures

The following graphic symbols will be used, representing IFC entities, relations and references:

Referencing Entity Relating Entity
1 T
1..n
( Relation )
1
Y 1..n v 1.n
Referenced Entity Related Entity

Figure 2 — Graphical symbols used to represent IFC entities, relations and references

Referenced entities are called directly from the referencing entity:.

Relations call both: the relating entity and the related entities.

4 Overview of supported processes

4.1 Standardization

Product classes, product properties and property attributes are defined in standardization committees
according to EN ISO 23386. This also includes the definitions of the functions for calculating the values of
dynamic properties. The elements defined in the committees can be provided in list form.

Dictionary agents introduce the product classes and their properties into data dictionaries according to
[SO 12006-3. This can be done via the special user interfaces of the dictionaries or by transferring the list
elements via provided application programming interfaces (API).

4.2 Catalogue data generation

The required product and port classes and definitions are read from the dictionary and made available as a
local copy. This is done via an API of the dictionary.
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Product manufacturers or their service providers generate tables with the different property values of
product series. The tables contain the property values in the columns. Different properties in several
columns of a table can set up the possible combinations of values in the table rows.

Product manufacturers or their service providers generate the JavaScript function bodies for calculating
the geometrical product dimensions, which are dependent from some geometrical or non-geometrical
product properties and enter them into the IFC-based product data exchange file according to this standard
(EN ISO 16757-5). This is done with appropriate data entry software.

Product manufacturers or their service providers generate the JavaScript function bodies for calculating the
values of dynamic properties (such as for example pressure loss) and enter them into the IFC-based product
data exchange file according to this standard (EN ISO 16757-5). This is done with appropriate data entry
software.

On web portals, manufacturers present their main product classes with possible areas of application,
boundary conditions and special property values and offer the product data exchange files for download.
Here, special web applications may be used for the presentation.

4.3 Product determination in the catalogue

Planning and other software applications guide the user (planner) in determining a single product and/or in
assembling a product group of components and accessories based on product classes and product property
values.

Alternatively, software applications can automatically perform the determination process based on a
requirement profile - the requirement profile can also be determined by a product to be replaced.

Based on the determined product classes, product property values, components and accessories, the
software applications create the corresponding article numbers.

4.4 Productintegration into the technical system BIM model

The software applications create the product-related symbol, design and connection data for the determined
products in their own data structure and integrate them into their system model.

The software applications can calculate and simulate the behaviour of the products in Building Services
systems with the help of the property values and the calculation of dynamic properties based on the
technical rules specified by the product manufacturer.

4.5 Data exchange of the technical system BIM model

Software applications can transfer with the BIM model the links to the product classes, the product property
values, components and accessories as well as the corresponding article numbers of the products via IFC for
further (actual) data exchange with external software applications.

5 Product catalogue data

The data structure in a product catalogue is used to determine products and generate product models from
them. In planning, simulation and facility management software systems, the product models are integrated
into building models and building services system models. The transferred model data must meet the
requirements of the calculation and simulation both spatially and technically.

The catalogue contains system classes, product classes and product properties that support the user in
searching for a specific product in the catalogue. The definitions of these classes and properties must not be
transmitted in each individual data exchange structure. They must be defined centrally in a data dictionary
according to EN ISO 12006-3.

Some products are extremely variable. Modern manufacturing processes make it possible to order products
in any dimensions and combinations, which therefore also have any properties. For example, there can be
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millions of radiator variants and trillions of ventilation silencer variants. The catalogue must also be able to

offer this variety.

To support the determination process, it should be possible to assign external media data such as pictures,
drawings and videos to each catalogue item.

Data dictionary
Definition of:
+ System classes
* Product classes
-—
» Product variability
-—
* Product
properties
* Property
attributes -
* Property units -
* Dynamic
properties
-
-—

Product catalogue

Edition data |
Meta data |
| Manufacturer data |
4 | Product classes -l—CI Accessories |
Product | Product series | | System classes |
structure < (L T
elements
| Product properties |<—| Dynamic properties |
\ | Property values |<—| Product geometries |
Product
Article numbers I—CI Product properties |
Deliverable T T
product

| Product geometry | |Dynamic propertiesl

Media data

Externally
assigned to
each catalogue
item:

* Images

+ Drawings

+ Diagrams

+ Texts

* Videos

* Audios

Figure 3 — Catalogue structure

5.1 Catalogue metadata

Catalogue metadata are administrative data needed to identify and maintain catalogues. They contain data
on the identity of the manufacturer, the product catalogue and the catalogue edition. All catalogue metadata
must be agreed and centrally defined in a data dictionary.
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Catalogue metadata

Edition data Manufacturer data
| Manufacturer name S[1:?] d String ”
Global localization number GLN S[1:13] d String ”
Manufacturer web address S[1:?] d String I |
Catalogue marker S[1:?] q String | |
Catalogue revision number S[1:?] d String ”
Date of catalogue issue S[1:?] q String ”
Language of catalogue acc. to 1ISO 639-3 S[1:3] d String ”
Labels of countries, the catalogue is valid S[1:?] d String | |
Link to authorized newest catalogue version S[1:?] d String | |
Examining agency S[1:?] d String ”
Examination number S[1:?]
d String, ||

Figure 4 — Example for catalogue metadata structure

5.1.1 Edition properties

Information on catalogue validity, revision and auditing are part of the edition properties. Catalogues
from one or many different manufacturers can be transferred within a single data exchange. Catalogues in
different files can be referenced to each other.

Edition properties are for example:
— Catalogue name

— Catalogue content description
— Catalogue super classes

— Catalogue issue date

— Catalogue revision date

— Catalogue validation date

— Test authority

5.1.2 Manufacturer identifying properties
The manufacturer must be identified by:

— Manufacturer's name

— Manufacturer's postal address

— Manufacturer's web addresses

— Global location number GLN

— etc.
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5.2 Catalogue class structure

The class structure of a product catalogue contains on the one hand the classes of the products and on the
other hand the classes of the systems (for example heating systems) in which the determined product is
to be installed. This makes it possible to simulate the installation situations and the environment of the
products in operation with dynamically calculated properties.

The hierarchical class structure, the class names and the associated class definitions must be coordinated
and defined centrally in a data dictionary, as must the product properties.

5.2.1 Product classes

The product classes in the catalogue form a hierarchical structure of subclasses and super classes. This
structure enables the determination of the desired product types. The product properties are the members
of the classes in the catalogue.

Example:

1. Space heater
1.1 Fluid supplied heater

1.1.1 Radiator
1.1.1.1 Panel radiator
1.1.1.2 Sectional radiator

1.1.2 Convector
1.1.2.1 Underfloor convector
1.1.2.2 Wall convector
1.1.2.3 Ceiling convector

1.1.2 Floor heater

1.2 Electric supplied heater

5.2.2 Technical system classes

The class structure may also contain classes of technical or structural systems that have a direct or indirect
influence on the behaviour of the product. A system class property may be a member of the structural
environment of the product or a member of the media supply (for example with liquids, gases or air).

5.3 Product series

Product series are manufacturer-related assemblies of products. Even though in practice the assembled
products should mostly be product classes, this is not specified for every conceivable case.

Product series are therefore generally to be understood as groups of any products from different classes.
Products can therefore be members of product classes and at the same time components of a product series.

5.4 Composable products and accessories

Some products consist of several components. These components can be supplied by different manufacturers
for assembly. They may be manufactured and supplied exclusively for the assembly of products and product
lines. However, it is also possible that they are distributed by suppliers as stand-alone products.

Example:
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Composition of a heat generator from:
— Boiler

— Boiler control

— Hot water heating

— Heating circulation pump

Each component must be referenced from the main product. It must have the same data structure as the
main product, including geometry, ports and all properties. The reference must be able to reference products
of different product classes and product catalogues.

In addition, the reference must be able to define the position and orientation of the component in relation to
the main product. The position and orientation may also depend on the various other components that make
up the product.

The reference must also include information on which ports of the main product and components are to be
considered as open or internally connected ports.

The composition of the components places additional requirements on the catalogue. After the determination
of a main product, the compilation of the possible components must take place. Some components require
the assembly of certain other components, or they reduce the number of components of the later assembly.
The quantity of components that can be assembled (for example 4, all, 1 of 5) can also be specified. In the
data structure, this forms an assembly tree to be traversed in stages, which is accompanied by various
conditions in each stage.

Main product as valid combination of static property
values from all value tables of the product series

S &

1
1
1
1
Component / accessory group !
1
1
1

O O O O O O

o - . Position relative to
Condition Description Properties superior component

Figure 5 — Assembled components and accessories within the catalogue

The tree can lead via external references to various other catalogue data structures from which properties,
geometry and ports can be taken. Only defined products may be taken over as components. It is not allowed
to follow an external assembly tree further. All component products must be under the control of the main
product manufacturer in his main assembly tree.

The assembly tree can lead to the product data of the components via internal or external references. From
this, their properties, geometries, ports and openings can be taken over. Only defined products may be
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installed as components. It is not permitted to follow assembly trees of the components to be installed. All
component products must be under the control of the main product manufacturer in its main assembly tree.

There is no clearly defined assignment of what is a product component and what is an accessory. Their models
do not differ significantly. The methodology is the same and does not need to be further differentiated.

However, since the catalogues are intended to accommodate the habits of the users, differently named but
equally structured assembly trees can be created for components and accessories.

(See EN ISO 16757 Part 1 chapter 6, 'Accessories and composed products')

5.5 Product properties

All attributes of product properties and product system properties shall be provided in accordance to
SO 233864 and must be agreed and centrally defined in a data dictionary.

The values of product properties may be variable or invariant. They are dependent on:
— Productclass

— Product (static)

— Product settings

— Product components and accessories

— Product system environment

5.5.1 Product class properties

The product class defines all the properties of a set of similar products. The product class may also define
possible values and ranges of values for the properties.

5.5.2 Static product properties

A deliverable product has static product properties with unchanging values. They do not change with
different installation situations, different media or different settings.

Examples:

— Water capacity of a hot water tank

— Maximum operating temperature and operating pressure of a valve

— Unchangeable dimensions such as diameter and wall thickness of a pipe

— Flow factor of a fully open valve

5.5.3 Setting dependent product properties

Product properties may depend on one or more settings of the product. Their values change when different
settings are made on the product itself.

Examples:
— Length of a sliding duct socket
— Flow rate of a variable pump

— Noise of a fan at different speed settings
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