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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, 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.

The prog¢edures used to develop this document and those intended for its further maintenance ate
describefd in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorialrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may'be the subject pf
patent rights. ISO shall not be held responsible for identifying any or all such paterit'rights. Details pf
any patept rights identified during the development of the document will be in the Tntroduction and/¢r
on the IS0 list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the conveniénce of users and does n¢t
constitufe an endorsement.

For an ¢xplanation of the voluntary nature of standards, the-mganing of ISO specific terms and
expressipns related to conformity assessment, as well as infermation about ISO's adherence to the
World Trfade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/
iso/foreword.html.

This doqument was prepared by Technical Committeée 1SO/TC 205, Building environment design, In
collaboration with the European Committee for Standardization (CEN) Technical Committee CEN/
TC 247, Building Automation, Controls and Building-Management, in accordance with the Agreement dn
technical cooperation between ISO and CEN (Vienna Agreement).

Alist of 3ll parts in the ISO 52127 series can'be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body.[A
completg listing of these bodies cambe found at www.iso.org/members.html.
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Introduction
This document consolidates information that is considered important for users to properly understand,
apply and nationally adopt the EPB standards.

The detailed technical rules in CEN/TS 16629 ask for a clear separation between normative and
informative contents:

— to avoid flooding and confusing the actual normative part with informative content;

- to reduce the page count of the actual standard;
— to facilitate understanding of the package.

Therefore, each EPB standard should be accompanied by an informative Technical Report,|like this
dpcument, where all informative contents are collected.
T

hble 1 shows the relative position of this document within the EPB set of standards.

© IS0 2021 - All rights reserved v
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TECHNICAL REPORT ISO/TR 52127-2:2021(E)

Energy performance of buildings — Building automati
controls and building management —

Part 2:
Explanation and justification of ISO 52127-1

on,

[y

Scope

This document contains information to support the correct understanding, cuse and add
[0 52127-1.

2 Normative references

The following documents are referred to in the text in such a wdy that some or all of thei
lcmdated references, the latest edition of the referenced document’(including any amendments]
[§0 52127-1, Energy performance of buildings — Building management system — Part 1: Module
[§0 7345, Thermal insulation of buildings and building esomponents — Physical quantities and def]
I§0 52000-1, Energy performance of buildings == Overarching EPB assessment — Part 1:

flamework and procedures

3] Terms and definitions

=]

br the purposes of this document, the terms and definitions given in ISO 7345, ISO 520
§0 52127-1 apply.

[o— [a—
L

§0 and IEC maintain terminelogical databases for use in standardization at the following add

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

- [EC Electropediaravailable at http://www.electropedia.org/

4 Symbols
Fpr the purposes of this document, the symbols given in [SO 52000-1 and ISO 52127-1 apply.

ption of

content

pnstitutes requirements of this document. For dated references, only the edition cited applies. For

applies.
M10-12
initions

General

D0-1 and

[esses:

5 Method description

5.1 Effect of building automation and control (BAC) and technical building
management (TBM)

The key-role of building automation and control and TBM is to ensure the balance between the desired
human comfort - which should be maximal, and energy used to obtain this goal - which should be

minimal.

The scope of BAC and TBM covers in accordance with their role from one side all technical

building

systems (where the effect of the BAC is used in the calculation procedures) and from another side the

global optimization of the energy performance of a building.

© IS0 2021 - All rights reserved
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Several categories of controls could be identified.

— Technical building systems specific controls: these controllers are dedicated to the physical chain of
transformation of the energy, from generation, to storage, distribution and emission. We find them
in the matrix starting with the modules M3-5 to M9-5 and finishing with M3-8 till M9-8. We could
consider that one controller exists by module, but sometimes one controller does the control among
several modules. More often, these controllers are communicating between them via a standardized
open bus, such as BACnet, KNX or LON.

— BAC used for all or several technical building systems that do multidiscipline (heating, cooling,
ventjilation, DHW, lighting) optimization and complex control functions. For example, one of them s
INTERLOCK, a control function that avoids heating and cooling at the same time.

— If al] technical building system are used in the building, we have (depending of the size of the
buildling) a technical building management system. Specific global functions are implemented here
and pre necessary to reach the key-role mentioned above. Usually, in this case, an interrelation with

uilding as such (module M2) will occur, mainly to take in consideration the building needss;

xample, due to outside temperature, taking into account the inertia of the'building when the

ol will reach the set point in a room.

rol system dedicated to a building, in this case BAC and TBM, we-can distinguish three majn

ol strategy.

| building management systems are implemented to realize an overall building operatig
strategy|by interdisciplinary orchestration of building energy systems (heating, cooling, ventilatio
lighting)|whereas systems are controlled by BAC funictions. Further information about control accurac
and confrol functions can be found in ISO/TR,52120-2. ISO 52120-1 describes two approaches, ho
to evalugte the contribution of building automation and how to control the energy performance

building$. This document is dedicated to.-control strategy and technical building management issugs
covered py ISO 52127-1.

el P S

5.2 Cdntrol strategy

The confrol strategy is applied to achieve a given level of control to reach a goal. Optimal contrpl
strategigs deliver a desireddevel of control at a minimum cost. A control strategy could consist of|a
control flunction or a group of control functions. An example of a control strategy implemented by|a
control function is gptimum start, optimum stop or night set back described in EN 12098-1 arld
EN 1209B-3. The timger function is described in EN 12098-5.

An example ofa‘control strategy thatis carried out by a group of control functions is the control strategy
used by [ntérmittence. This function uses several control functions, operation modes, optimum starft-
stop and|timer at the same time. All elements together are called either building profile or user patterp.
Usually, to implement such building profile, a TBM is a prerequisite.

The most important control strategy described and implemented in ISO 52120-1 is demand-oriented
control. Usually these strategies implement the sense of the energy flow (from generation to emission)
with flow of calculation (from building needs to delivered energy). Usually for this complex control
strategy, a TBM is necessary with a distributed specific control for each technical building system that
communicates in system architecture viaa communication standardized bus such as BACnet, KNX or LON.

Explained in more detail, this demand oriented control works as follows: when the comfort is reached
in the emission area, the controller from the emission sends the message to the controller in charge of
distribution to stop to distribute energy, then the controller in charge of distribution sends the message
to the controller in charge of storage to either store the energy or if the storage cannot store more

2 © IS0 2021 - All rights reserved
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energy, then to send the message to the controller in charge of the generation to stop to generating
more energy.

Another important control strategy is the control strategy for multi generators either from the same
type (e.g. several boilers) or different types (e.g. a boiler and heat pomp) including also the renewable
energy sources. This strategy is described in more detail in the sequencing of multiple generators (BMS
function 3) in 5.5.3.

The standards enabling to calculate the effect of BACS and TBM functions on energy consumption use
different approaches to calculate this impact.

5{3 Rationale

—3

his method is meant for a detailed energy performance analysis of a buildingJin case|detailed
fformation about the building, the HVAC system and especially the type of/automation{ control
nd management functions is available and that this information can be applied in a holistic EPB
hlculation method. The method is used only when a sufficient knowledge about automatior], control
nd management functions used for the building and the energy systems s available. The apjplication
F the calculation procedures implies that all automation, control and management functiong that are
ccounted for the operation of a building and its energy systems are known.

—

L O L O

91

4 Time steps

9] ]

4.1 General

—3

he method is compatible to any time step:

- yearly,

- monthly,

- hourly,

=}

" the statistical BIN method can beapplied.

>

part from the Bin method, this is according to the time-step of the input. Normally it is designed for a
onthly or hourly method,

=

9]}

4.2 Assumption

et

flis assumed that‘a)calculation method is available that can be used to quantify the impact of fechnical
hilding management and building automation and control on the energy performance of a puilding.
he EPBD helistic approach is an appropriate calculation method.

— T

5(4.3 -Data input — Item 1

Beside all technical input data providing information about the design and construction of [both the
building fabric as well as the HVAC systems, further important information is required to evaluate the
energy performance of a building, e.g. by applying a holistic calculation approach.

— Howtouse the building: for example, occupancy pattern defining comfort requirements and internal
gains. This information is provided by module 2 and is used to calculate energy demands respective
needs of the building.

— How to operate the building energy systems to meet the comfort requirements. Setpoints and
runtimes of all the technical systems are managed - either manually or automatically - to ensure
maximum energy performance. Automated operation requires communication between the BAC
and the TBM system.

© IS0 2021 - All rights reserved 3
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Finally, the way the building is operated will have a significant impact on building energy performance.
The application of TBM in the calculation method is strongly based on selecting certain TBM functions
to be taken into account when calculating building energy performance.

Data input = selection of BAC/TBM function level

BMS/TBM functions and their levels are described in ISO 52120-1:—, Table 41). Functions and levels are
categorized into classes A, B, C and D. Default values for BMS functions are referring to the minimum
requirements defined in ISO 52120-1:—, Annex A. As an alternative, BAC efficiency class C related to
BMS functions could be used as a default.

Accordirlg to the BMS/TBM function level that has been initially selected numerical values™as
temperafure setpoint-off-sets or runtime are defined that will be integrated in the calculation piethod.

5.4.4 S$implified input

EN 15232 gives the opportunity to classify a building or different HVAC disciplines following|a
standardized classification scheme instead of defining specific BAC and TBM functions.

5.4.5 (Calculation information

In a large number of buildings, the BAC/TBM system supervises a certain part of the building onl
Accordirlgly, the contribution of TBM is restricted to the energy eonsumption related to this arg
only. The¢ floor area infected by TBM can be estimated as follows: dJse the supervised area to make 3
estimateg of how much of the building is actually supervised/fault’detected/reported on. In a buildin
e.g. with|limited communication to the BACS from the contro] devices in rooms, or sub-systems that a1
not connlected to the BACS, the supervised area should be considerably lower than the total room areg

S ol 5 o<

5.5 List of functions covered by the method

Calculatjon methods to cover TBM functions described in ISO 52127-1 are related to building operationpl
data and information that could be influenced*and optimized by a building management or technicgl
building|system. Those data are exemplarily-used to characterise:

— set goints including set back,
— run times of heating, ventilation,\Cooling and lighting systems including start-stop-optimization,
— seqyencing of multiple generators,

— enerngy management-with regard to the utilization of local renewable energy and local energy
production,

— heatjrecovery-and heat shifting,

— smart grid interactions and peak shaving.

Calculatjomris in general independent from the time step chosen but is according to the time-step pf
the input.

From the above list the following BMS functions have been derived and described in ISO 52127-1.

5.5.1 Setpoint management (BMS function 1)

This BMS function can be used to calculate the impact of the room temperature setpoint management for
heating and/or cooling on the building energy performance. The setpoint management by BMS function

1) Under preparation. Stage at the time of publication ISO/DIS 52120-1:2021.

4 © IS0 2021 - All rights reserved
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1 is taken into account by introducing a temperature shift to any temperature setpoint reflecting the
building use. Temperature setpoints for space heating and cooling are modified as follows:

19set :ﬂset,o +AﬁBMS

where

ﬁset ,0

@)

is the original temperature setpoint predefined based on building user profile. This

temperature is a user requirement. Normally buildings will either never be operated at

=

1

[

o)

—

SV

—

This Temperature {rom the beginning or there 1S a SNitt 0f TO0M (EMperature Secp
over time. This shift is caused by user interaction that is not set back but willdeag
term deviation of observed energy performance from the design value;

Adys is atemperature shift of room temperature setpoints over time accounting for us
interaction that is not set back but will lead to long term deviation dfjobserved er
performance from the design value. Building management systems are able to
compensate setpoint shifting by setting back setpoints manualljZor automaticall

()

et is the effective room temperature setpoint used to calculate heating/cooling den

his approach of adjusting the setpoint differs from the setpoint approach as described in ISO
a way that the setpoint approach calculates a virtual setpoint accounting for control

nd deviation effects where the BMS function 1 (setpoint management) is focussing on real

laptation. This adaptation can be done based on the infofimdtion provided by TBM functions:

- detecting faults of technical building systems and¢proeviding support to the diagnosis of the
- reporting information regarding energy consimption, indoor conditions;

b listed in ISO 52120-1:—, Table 4.

5.2 Runtime management (BMS function 2)

his function provides a signal to shut on/shut off the HVAC system in a building or to adapt the|
Fstem run time to the building ne€ds. The run time of the HVAC system could be arranged acc

the EN 12098 series by:

- a scheduler using a fixed or any pre-defined time program;

- an optimum stattsstop function;

- an adaptivestart-stop function also accounting for presence of occupants.

he adjustment of runtimes can be done based on the information provided by TBM functions

- detecting faults of technical building systems and providing support to the diagnosis of the

oints
| to long

ergy

V)
ands.
52120-1

hccuracy
setpoint

se faults;

building
brding to

se faults;

- “reporting information regarding energy consumption, indoor conditions;

as listed in ISO 52120-1:—, Table 4.

Any decision on runtime of building energy systems requires information about occupancy patterns or
other relevant user request regarding the conditioning of the building. These patterns are defined in a
scheduler. Beside this information about occupancy, information (input or parameter) is needed on how
to adjust operation of building energy systems to these patterns.

Run time (or operational time) of the HVAC systems is according to the modified setpoint profiles as
calculated by BMS function 1. Normally runtime covers the occupied period of the building taking into
account some additional preconditioning and start-stop periods.

© IS0 2021 - All rights reserved
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BMS will allow optimizing the matching between building energy demand and system operation time
by minimizing the time duration of preconditioning phase during unoccupied periods. Therefore,

runtime

of the HVAC systems is adjusted.

5.5.3 Sequencing of multiple generators (BMS function 3)

This function provides information on how to split the total energy demand for heating and cooling
to different heat generators or chillers. Each generator supplies the energy that is addressed to it. The
management strategy could be realized by defining priorities. These priorities may be:

— prio
— fixeq
hot ¥
— prio
indiy
(e.g.
— load
devi

It is part
manuallj

Heating

If there
is distri

e
generatdrs can be calculated as separated generation sub-Systems in parallel. The calculation describgd
1

in the EI

rities only based on running time,

| sequencing based on loads only: for example, depending on the generator's characteristics, e.fg.
vater boiler vs. heat pump,

Fities based on generator efficiency and characteristics: the generator operational control is s¢t
idually to available generators so that they operate with an overall high dégree of efficiengy
solar, geothermic heat, cogeneration plant, fossil fuels),

prediction-based sequencing: the sequence is based on efficiency,and available power of|a
ce and the predicted required power.

of the building management function 3 to decide on the priority list. This can be done eithe¢r
 or in an automated way accounting for variable input data.and operating conditions.

systems

hre several generation sub-systems, the total heat demand of the distribution sub-system(f)
buted among the available generation sub-systems. In general, sub-systems with multip

N 15316-4 series are performed independently for each heat generation device 1SO 52120

describef a correlated BAC function:
1.9 Sequencing of different heat HEAT_GEN_CTRL_SEQ M3-8
generators
This control function only applies to a system with a set of different heat
generator sizes or types including renewable energy sources.
Prioritiés are only based on running time.
1 Controlaccording to fixed priority list: e.g. heat pump prior to hot water boiler.
Gontrol according to dynamic priority list (based on current efficiency and
capacity of generators e.g. solar, geothermal heat, cogeneration plant, fossil
fuels).
3 Control according to dynamic priority list (based on predicted and current
load, efficiency and capacity of generators.
Cooling systems

If there are several generation sub-systems, the total cooling demand of the distribution sub-system(s)
is distributed among the available chiller sub-systems. In general, sub-systems with multiple chillers
can be calculated as separated generation sub-systems in parallel. ISO 52120-1 describes a correlated
BAC function:

3.8 Sequencing of different chillers |CLG_GEN_CTRL_SEQ M4-8
(chilled water generators)
This control function only applies to a system with a set of different chiller
sizes or chilled water generator types including free cooling and/or
renewable energy sources.
6 © IS0 2021 - All rights reserved
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