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- Building Standards

1973: 15 pages
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DEUTSCHE NORM Marz 2011

DIN EN ISO 16484-1

=
z

ICS 35.240.99; 91.140.01

Systs der Gebaudeaut ion (GA) —

Teil 1: Projektplanung und -ausfiihrung (ISO 16484-1:2010);
Deutsche Fassung EN ISO 16484-1:2010

Building a ion and control sy (BACS) -

Part 1: Project ification and impl ion (ISO 16484-1:2010);
German version EN ISO 16484-1:2010

Systémes d'automatisation et de gestion technique du batiment —

Partie 1: Spécification et mise en oeuvre d'un projet (ISO 16484-1:2010);
Version allemande EN 1SO 16484-1:2010

Gesamtumfang 34 Seiten

Helz- und {NHRS) im DIN
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- Building Engineering

European Union

DIN EN 15378

DIN 4792
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| DIN 4702 ] VDMA 24176
VDMA 24188
DIN EN 60079
DVGW G 638

Normen der Heizungstechnik
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DIN 4708
DIN EN 12809
DIN EN 12828 VDI 6026
DIN 13240 VDI 6028
DIN EN 13842
DIN EN 14337
DIN EN 14785
DIN EN 15250
DIN EN 15316 DIN 276-1
AGFW FW 303 —— VDI 2067
DIN EN 15459
Instandse tzung/Wartung/Inspektion

M. Bérthel, MA 03/10
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DGNB

Deutsche Gesellschaft fiir Nachhaltiges Bauen
German Sustainable Building Council
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== Challenges for Building Performance: Excessive Demand

Owner

Lack of competence and capacities
Neglection of early project phases

No Continuity between construction and operation

I

I

I

Engineers

Contractors

0. & M.

Users

Lack of precise
requirements definition

No efficient control
function of planning
implementation

High dependency on
personnel

No testing of building
automation functions

Lack of documentation
concerning the
implemented building
control

High dependency on
personnel

Premature handing over
of incomplete building

Lack of proper tools to
analyze building
automation functions

No time/capacity for
frequent in-depth
operational analyses

No service level
agreements in place for
operation of building
equipment with external
providers

www.quantum-project.eu

« Higher flexibility in use
of rooms

+ Higher complexity of
buildings systems and
applications

* More virtual services




European Union

-= The Challenge

[ Innovation > Participant Portal > Opportunities

HOW TO PARTICIPATE PROJECTS & RESULTS EXPERTS SUPPORT ~

JPPORTUNITIES

18
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TOPIC: New tools and methodologies to reduce the gap between
Bredlcted and actual energy performances at the level of buildings and
locks of buildings

Topic identifier:

EeB-07-2015

Publication date: 11 December 2013

Types of action:

DeadlineModel
Opening date:

?g Horizon 2C
(s

Topic Descriptii

1A Innovation action
Scope: At building level, the research focus is on developing methodologies and tools to monitor and
assess actual building energy performance, considering relevant factors such as user behaviour, complex
energy systems performance and weather forecast, and to be able to predict accurately building energy
loads and consumption along the whole lifecycle. The new methods and tools could include energy
performance diagnostics for predictive maintenance (related to different construction typologies and their
thermal behaviour), to provide the accuracy required to properly value retrofit technologies and support
decision making during the different stages in the life of the buildings. The effective monitoring and
management of energy flows to reduce energy consumption and to ensure that the building is operated
in a way that meets design intent should also be addressed. Common indicators, measuring technologies

and data analysis methods should be developed to monitor building performance during operation.

A holistic “"open” approach to building control and monitoring systems is required, integrating any
possible existing control and monitoring infrastructure. The commissioning, sign-off and maintenance
phase should be addressed. High quality, reliable and non-intrusive (including wireless) data acquisition
methodologies are also needed. A positive impact on health and safety (e.g. hygienic aspects of
ventilation or DHW systems) as well as comfort is an aspect to consider.

www.quantum-project.eu
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-= The Challenge

Many buildings

Few experts

The Solution:
ICT / Digitalization

www.quantum-project.eu 7



Project Partners

10.

11.

12.

13.

14.

Technische Universitat Braunschweig, Germany (Coordinator)
Factor 4 BVBA, Belgium

ENESA a.s., Czech Republic

E7 Energie Markt Analyse, Austria

COWI A/S, Denmark

SYNAVISION GMBH, Germany

Norges Teknisknaturvitenskapelige Universitet, Norway
Ceske Vysoke Uceni Technicke v Praze, Czech Republic
Ethniko Kai Kapodistriako Panepistimio Athinon, Greece
REHVA, Netherlands

EKODOMA, Latvia

Building Research Establishment LTD, United Kingdom -
Energy Team spa, ltaly

eERG Group - Politecnico di Milano, Italy

15/03/19 | QUANTUM General Scope | 8
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== The QUANTUM Tools: Objectives

- Development of tools, services and business models supporting QM in the design,
construction, commissioning and operation phase
- Implementation of tools to a set of European buildings

- Proof cost effective multiplication

——————————————————————— RobustBu“dings . N S N N

Quality Control Loops Quality Control Loops
Engineering Facility Manamgement
»Avoid the Gap*“ ..Keep the Gap closed”

Commissioning 1. Year of Operation Continuous Operation

Quality Control Loops
Re-Commissioning
,Close the Gap“

www.quantum-project.eu
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== \\Vnat? — 3 Tools: Developmement & Testing

* HPS/NG9 (by Energy Team, Italy):
Cost effective and easy to install in-situ energy
metering devices with online data analysis

* Comfortmeter (by F4, Belgium):

fj\ M Fo TM ETE Completely web-based questionnaire for perceived

user comfort

* Performance Test Bench (by synavision, Germany):
First tool for the digital specification and
automated validation of Building Performance

4 oo
" Sy N a Vi S | O N —> Technical Monitoring

Perfekte Geb&udeperformance

www.quantum-project.eu
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== Guidebook

Quality Control Loop to check for fulfillment of requirements.

,Optimizing*
(= ——

I |
L X

Design : Construction :: Operation \ \
Impact Impact Se? Se?

1 Design Target Value Metering Val 1 1 1 Metering
| :i\?g?l?t?l(li(l: ’ J etering valie Feedb_ack | I I (before <> after)
projects . mto
peration I I I
] 1 1 1
| > Evaluation < [ ] ]

Quality Control Loop
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- AMEV Recommendation Technical Monitoring

« Official call for quality management in construction
projects and for existing buildings in order to ensure
that technical and economic potentials are reached in
normal operation

« Clear definition of the work packages, services, and
results in order to request Technical Monitoring in
public tenders

« First to define the role of quality management as a
third party service in construction projects

* Federal Ministry
4> [ of the Interior, Building PR A ey
and Community

und Elektrotechnik

staatlicher und kom-
munaler Verwaltungen

www.quantum-project.eu

Technisches Monitoring 2017

Technisches Monitoring als Instrument
zur Qualitatssicherung

Empfehlung Nr. 135

AMEV

Arbeitskreis Maschinen- und Elektrotechnik staatlicher und kommunaler Verwaltungen
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European Union

- AMEV Recommendation Technical Monitoring

- Official call for quality management in construction | iR, e ‘}
projects and for existing buildings in order to ensure  ® [k :G .
that technical and economic potentials are reached in
normal operation

Technical Monitoring 2017

« Clear definition of the work packages, services, and
results in order to request Technical Monitoring in Toohuioal Mortonng e a1 esirumant
public tenders

« First to define the role of quality management as a
third party service in construction projects

Recommendation No.: 135e

@ Federal Ministry
4> [ of the Interior, Building PR A ey
and Community

und Elektrotechnik

staatlicher und kom-

munaler Verwaltungen

AMEV

Mechanical and Electrical Engineering Working Party of National, Regional and Local Authorities

https://www.amev-online.de/AMEVInhalt/Planen/Monitoring/TechnischesM/

www.quantum-project.eu
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Digital Performance Test Bench

Digital Quality Management & Technical Monitoring
for Smart Buildings
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- Key steps for the implementation of Technical Monitoring

Step 1: Design
« Definition of technical objectives
« Definition of testing procedures

Step 2: Trial operation
« Run trial operation under specified conditions
(1-4 weeks)
« Hand over operation data
« Evaluate operation data and report

Step 3: Continuous or repeated testing
« Monitoring
* Quarterly or annual testing

Wwww.quantum-project.eu

Technisches Monitoring 2017

Technisches Monitoring als Instrument
zur Qualitatssicherung

Empfehlung Nr. 135
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- Step 1 (Design): Setpoints & Testing Procedures

* Design review & synay
4. =k RLT_Teilklima_Anlage001

« Specification of relevant test parameters for the buildingand  #* R
the systems

« Specifications for data collection and transfer.
« Specification of testing procedures.

Documents provided by TMon provider :

« List of Data points for each system to be tested

« Testing Specification for each system to be tested
—> Creating a Digital Twin of Functional Requirements

« Tender document for trial operation
« Tender document for data export

www.quantum-project.eu



.

l:uanl:um -

European Union

- Step 2: Monitoring in trial operation

e . & cynav
* Contractor notifies test readiness '

.............................

e Contractor hands over data export test data
* TMon provider tests data and notifies test

A
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e Contractor runs systems as specified (“hands-
off operation”, but possibly with special load
situations) =

= o=
= EIF

3.2.2. L gpllML,
Kinikum KM001.8_Pasan

Quelle: ISP 16

AuBentemperatur: -
Temperaturen bedir
Technikrdurmen (kor
AuBentemperatur: 3
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Strategie:

T

e Contractor hands over data as specified o

* TMon provider analyses data as specified and
reports
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Die Belriebsgile lag im

In dem Belrishsrustand
Falgenden néher beschr

511.|-unzmm-s
||||||||||||||||||||| 301_00

Es liegen lediglich die Vi
somil uneureichend Dab

Kommentar synavision £
T defin

=
[

300

Elefzelelelegle gl gl el 2l oz ol 2le 2l 2l 2l elzllz 2l

» Testing Report on each system

Documents provided by TMon provider : =
» Dashboard (optional) e

www.quantum-project.eu
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In digsem Belr ebsz stand werden falgende Fehler identifiziert, Laut

im Betrieb der freien Kihlung
zmschen 3°C und 6% C liegen. Der [st-Wert der Vorlauftemperatur liegt hdufig bei Ober
&°C.
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Diese Regel untersucht die Zeitpunkte an denen die Anlage bei Temperaturen von
weniger als 5°C betrieben wird.

Quelle

Die Fre.gabe der freien Kihlung er{olgl unterhall einer AuBentemperatur von +5°C.
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- Step 3: Monitoring in regular operation

Building systems are regular operation

* O&M Personel hands over data regularly (or erE—

continuous automated hand over) & synavision

KKM

*  TMon provider creates reports for the owner
on building performance and facilities
manager performance

Documents provided by TMon provider :

Testing Report on each system
Dashboard
Ticket System

Example: Dashboard-Template for a chiller

www.quantum-project.eu
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== Synavision Digital Test Bench
Complete Quality Management from Design to Operation

4 .
W synavision

Perfekte Gebdudeperformance

o

Digital Engineering

Fast functional specification on
the level of actors and sensors
through templates

o o 1"

Digital Analyses Digital Monitoring

System-independent data Reporting of optimization
import-plugins for maximum potential and
compatibility and automated continuous monitoring of

mass data analysis building performance

Datenpunktadresse DP_ID_001 DP_ID_002 DP_ID_003

Klartext ahl d Wirkleistung

Einheit m3 kw °C
01.01.2014 22:00 14375 17,4 47,5
01.01.201422:15 14378 183 ... 492 -
01.01.201422:30 14381 16,4 48
01.01.201422:45 14386 18,9 47,6
01.01.2014 23109~ 14387 73 462
01.01.2014 23:15! 14393 D 69 48,1

www.quantum-project.eu
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== With average payback times of less than one year,
synavision offers a highly attractive investment opportunity

Identified savings potential! and
customer payback times

T€ months
1'200 - r
— |:|Savings — Payback time 26
1'000 A N
800 -
600 A
400 =1~ 7——%—— - 4 @10
1)/ > 4
N T
. 00N o e -
2 & 3 3 8883535833728 8¢
8 2 2 - * 8 3 3 5 5 $ 38 3 3 o 3 &«
- 6 & 8 - 4 @& 2 = ==
o o 2 2 < ¥ T o
o 3 @ 2 = 3
o > wn o
0. S = 5
= = o e
— O =
2 > 8

Business model: Fix
price /data point tested
(1-3% of total available
data points)

Sustainable improvement
of building performance

Customer’s benefit of
entire savings potential

Optimization measures
include also comfort
improvement and
reduction of depreciation

Detected measures are easy to implement and require no investments

1) Cumulative lifecycle savings over 15 years
www.quantum-project.eu
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== Professional private and public technical building operators
work with synavision
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