BARTLETT SCHOOL OF ENVIRONMENT, ENERGY & RESOURCES

Case Studies zu datengesteuerten intelligenten Gebauden

Data-Driven Smart Buildings case studies collected in IEA Annex 81

Virginia Gori, Guokai Chen, Harshavardhan Jatkar, Paul Ruyssevelt, Dimitrios Rovas

Dr Virginia Gori | email: virginia.gori@ucl.ac.uk 23" March 2023

A

e AR

-~ -

My ool M
oie—"m }
il

e & .

, ; : = <R T =

A"'~ 53 = A e - \ o :»':: e ? : _ - e N =
SR e L ! / i ! < — — R d ey


mailto:virginia.gori@ucl.ac.uk

The International Energy Agency Annex 81 ‘Data-Driven Smart Buildings’ project

SUBTASK D :

Advancement of technological solutions and energy

efficiency software have been successfully
(" ‘, q .
i1 /\\3 ”o ‘\z (, 0] demonstrated in practice.
[9)
HNE 45’ \’* s \“& 7, wam . Limited smart technology adoption in the current
&y Open Data Platform (3\ . . .
J ‘,eé\(," U state of practice (e.g., implementation efforts, costs).
\xi" & % * Transition to real-world implementation requires
/ ron understanding of stakeholders’ needs and potential
— of such technologies.
Subtask C: =
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O Annex 81 aims to support knowledge and technology
S transfer by consolidating knowledge and providing
Stakeholder Annex o) evidence to accelerate the adoption of data-driven
Engagement Outputs ‘E’

smart building technologies.
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More than 100 members from 19 countries and 4 continents



Stakeholders’ perspectives on barriers to smart-buildings technologies

Data & Metadata
Privacy & Cyber security

Stakeholders perceptions
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Costs & Interoperability
Innovation & Culture change
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Use cases & Business models
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Stakeholders’ perspectives on Annex 81 contribution to accelerate innovation



The Data-Driven Smart Buildings case studies

£ DATA-DRIVEN SMART BULDINGS

https://datasmartbuildings.org/

* Web page for each case study

* Interactive tabs with case study
information (technical details, business
cases, stakeholders’ stories)

* Images and links to further information
(e.g., data, wider project outputs, plans)

* Export case study to PDF

* Contact case study contributor

* Filter case studies according to:

* Location

* Technology

* Building type

* Stakeholder profile



https://datasmartbuildings.org/

Lessons learnt from the case studies collected

9 case studies analysed (location: Austria, Australia, Canada, Germany, ltaly, Japan, the Netherlands
and the USA)

All case studies aimed at reducing the building energy consumption while improving users’ comfort
taking differing approaches

Different building types (education, offices, industry)
Different technologies installed (model predictive control, fault detection and diagnostics)
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Lessons learnt | Data quality and data availability

Data quality and availability from the installed sensors were an issue in all projects:
e Gaps in data recording or access to standardised metadata were problematic in several cases;
e Unavailability of metadata can reduce FAIR access to data and usability for data-driven applications;

* Issues with sensor quality and accuracy were reported, which may lead to suboptimal maintenance and
higher operating costs.

Good data quality was crucial for the
smooth operation and optimisation
of the cooling system of the CSIRO
building. The use of such data for
advanced fault diagnostic allowed to
automatically detect typical issues
encountered during commissioning.

Reliable metadata can be obtained
using dedicated methods like the brick
ontology adopted at LBNL ‘Building 59,
reducing control logic installation costs.




Lessons learnt | Understanding users’ preferences

Understanding and accounting for user preferences is crucial for the acceptance of fully automated
systems:

* Users were adverse more reluctant to accept fully automated systems (with no overriding option);

» Users were more likely to accept setpoint variations when they did not notice a mechanical change or
when the building's thermal mass contributed to such change;

* Occupants' play a predominant role to obtaining actual performance in-use.

Based on experience, users training is
recommended when new technology
is introduced.

Training enables the users to learn best-practice
operation of new technology and associated
benefits and operate it as intended

(e.g., reducing manual control overrides).




Getting involved

Why contributing:
e Attractive location to host your projects;

* Opportunity to summarise the project and help distil key messages from the review process
(which can be reused for other purposes);

* Dissemination and promotion of case study (CC BY-NC-ND 4.0 license) and existing material;
* Not too onerous process.

What we are looking for:

* Mixture of technologies with specific non-domestic buildings/ types;

* Case studies with ease of access to buildings, data and occupants (for follow-up data);

e Capturing various stakeholders involved and their needs;

* Ideally, buildings with a full range of performance factors (including non-energy) and business models;

* |deally, buildings with data for before/after a control’s refit (or upgrade) to measure performance
improvements and better understand decision-making mechanisms.



Getting involved

How to contribute:

* Each case study can focus on a particular building, technology or dataset.

* Fillin a 2-page template to provide information on a number of aspects:

General info on the case study and its context
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Please, get in touch with the Annex 81 case study collection team for more info and participation



BARTLETT SCHOOL OF ENVIRONMENT, ENERGY & RESOURCES

Thank you

Engineering and
Physlcal Sclences
Research Council

Dr Virginia Gori | email: virginia.gori@ucl.ac.uk EBC@ Ied -

Case studies collection team | Annex81@Ilive.ucl.ac.uk
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