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Learning Community
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The B4B learning community encompasses various activities BRAINSI;B LDINGS

1. Consortium meetings: e
o 39 project partners (60-70 people)

o presentations and workshops

2. B4B webinar series:
o.online, one-hour presentations open to the public
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Overview Open Knowledge Platform

'f TUDelft TransACTO1
UDelft  pata and Machine Learning for HVAC Systems
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Data and Machine Learning for HVAC Systems

e e

A% complere
> Section 1: Introduction
> Section 2: For data scientists who want to know more about HVAC systems

> Section 3: For HVAC engineers who want to know more about data analytics for building operation

> Section 4: Commissioning and quick wins in optimization of HVAC systems operation

> Section 5: In-depth look at data labelling, pre-processing & integration

> Section 6: In-depth look at Data-driven prediction of energy use

> Section 7: In-depth look at Fault Detection and Diagnosis methods for HVAC systems
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Course Tools

M Bookrarks
Important Course Dates

Today is Apr 22, 2024 15:34 CEST

Course Handouts

This Learning Community Site
supports HVAC engineers who want to
know more about the use of Building
Energy Management System Data
(BEMS) to optimize the operation of
HVAC systems. It also aims at
supporting data scientists who want to
learn more on HVAC systems and want
to understand BEMS data.
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Section 2: HVAC knowledge for data scientists

TUDelft MOOCs (4 weeks each)

PCP Buildings as Sustainable Energy Systems

ECObuild1x: Energy Demand in Buildings (started 16 April)
ECObuild2x: Energy Supply Systems for Buildings (23 April)
ECObuild3x: Comfort and Health in Buildings (starts 11 June)
ECObuild4x: Efficient HVAC Systems (16 April)

1
ATES Systems for Heat and Cold i Examples

Standards
| Data sources
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Section 3: Data science for HVAC Engineers

NUS MOOC (7 weeks)

Data Science for Construction, Architecture and Engineering

Data Science for
Construction, Architecture
and Engineering

imwmmmasmhxm(UmMm&wn Examples:
- Building energy prediction
A - Fault Detection and Diagnosis
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Expressing measures indrectly (User needs to search for imended message)
.

Data labeling and preprocessing
Data visualization
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- introducing & maanngless vanety

Encoding quantiiatve data inaccuraiely (Bar plol: bogn the scale ot zero)

- Cluttaring Ihe dapliy with vieus eflects (Laekess and deslructing decorston)
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Section 4: Commissioning & Quick Wins
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Section 5: Data labelling, pre-processing and integration
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O & Preprocessing exampies.lpynb 1 2 shre © °

File Edit View Insert Runtime Tools Help Changes wil not be saved

— + Code + Text Copy to Drive Conmect
5 o o o 0 o o o1 A0 o
a [1] 191\ 101\ 101_\ 101\ 10';1 101‘2- 1011 1011 191'5
datetime
{x}
o Let's look at some temperature measurements
(] | | temperature_df = bms_df[['Building 99, floor @1: Koelmachine 1 - Temperatuur transmitter — Meting - Aanvoertemp, gekoeldw. KM',
'Building 99, floor 82: Kpoelmachine 1 - Temperatuur transmitter - Meting - Retourtemp. gekoelw. KN'])
temperature_df.plot{figsize=(15,5))
<Axes: xlabels'datetime'>
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~— Building 99, floor 01: Koelmachine 1 - Temperatuur transmitter - Meting - Aanvoertemp. gekoeldw. KM
—— Bullding 99, floor 02: Koelmachine I - Temperatuur transmitter - Meting - Retourtemp. gekoelw. KM |
o> o o A0 o o o A0 o
25 25 25 23 X3 1] b 1 Y
<> 10’1 101» 10'1 101 10'1 101 .‘0‘1 10’1 10’1
datetime
=
- There's a lot of strange behawvior in 2022. Let's look at it closer.

— B4B WP4
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ection 6: Data-driven demand prediction
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Energy demand prediction of 8 butlding with Machine lsarning in Python (2 of 4)
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Section 7: Fault Detection and Diagnosis
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Section 7: Fault Detection and Diagnosis
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Roadmap for leveraging Smart Buildings @

A practical roadmap for achieving asset management goals through data-driven building solutions

The goal of this roadmap is:

1. create awareness about the current challenges in the
industry and how they can be tackled with data-driven
solutions, and alternatively, how they can be tackled with
low-tech solutions

2. toillustrate that a smart building is a tool (and not a goal
in itself) to achieve a (set of) predefined asset
management goal(s)

3. to provide a practical step-by-step guideline for achieving
data integration to the different stakeholders involved in
the value chain of smart buildings




Set AM goals &
objectives

Define asset data
needs and
requirements

Legend

Goals

Existing systems

New systems

Assess asset’s
current state

Data profiling,
understand data
sources

Perform data
quality assessment

Define data gap

Evaluate
effectiveness of
BMS/EMS/LMS

Perform data
quality assessment

Improve operation
of existing systems

Connect LMS/EMS
to BMS

Improve operation
of integration

Define
data & system
requirements

Determine plan to
fill the data gap

Install additional
monitoring and
control

Define data gap

Design integration
architecture;
understand
sources

Select integration
tools and
platforms

Pre-processing:
Develop, test and
deploy solution

Build application
logic




Stakeholder reading guide
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Integrate Integrate
A: Complex/ high tech
Integrate Improve Improve Improve Improve
B: Normal/ mid-level
Evaluate Evaluate
C: Simple / low tech
Product developers & Building- & facility Installers &

Academics &
researchers

consultants
(Services & products)

Real estate owners
(Strategic)

managers
(Tactical)

technicians
(Operational)




DGBC Knowledge Hub
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More information

/ B4B Webinars
BUILDINGS

=
Mamessing UDMI Methadialogy to make B .
buiidings smart.

Vit o ot ¢ -: "‘ﬁ
https://brains4buildings.org/I
-community/

arning

/ DGBC Knowledge Hub

Stan Vanwersch
s.vanwersch@dgbc.nl

~N

/

Martin Mosteiro Romero
m.a.mosteiroromero@tudelft.nl

/ Roadmap \

Roadmap for |leveraging Smart Buildings
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Joep van der Weiden

j.a.m.vanderweiden@tudelft.nl
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