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ENFELD E’//ﬁ' Energy Consumption by sector in EU
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HVAC

Heating 21%

Residential
Buildings
22%

Ventilation 6%

Cooling 14%

Commercial
Buildings
18%

Others
59%
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How energy performance can be improved?
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ENERGY INFORMATICS: ENERGY + INFORMATION

Energy informatics is a research field covering the use of
information and communication technology to address energy
utilisation and management challenges.

Energy + rnformatiod < Energy

This equation is attributed to: Jergensen, B. N. (2018). Energy Informatics. Energy Informatics, 1(7). https://doi.org/10.1186/s42162-018-0014-6
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Temperature sensor

Measurements

and Data
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Traditional: building technical
systems are sub-isolated and
“managed” independently:

Oxz=rae
(32) Cooling
g Ventilation

Smart Control synchronizes all sub-
components by micro adjustments:

SMART CONTROL optimizes
HVAC equipment by interconnecting them
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Building’s technical condition Building Management Company Sustainability

and maintenance System data / targets (ESG) Weather data
Building Building user e— Third party Environmental
occupancy comfort Management Systems (EMS)
i, GG Electricity Historical data
thing | forgot... market and experience
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NOW!

NOW!
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HANGE NOW! -
NOW . ¥) The facility manager...

needs to observe and react to
thousands of parameters by himself.

But, due to the complexity...
and the lack of sophisticated tools,

the goals are not met.

=
m
w0
0
-]
m
(9]




\
ENF:ELD S e Showcase

w

J3LJS3aNI &

| GeEEECERERREL 0 DRy

S g]‘_‘n g ﬁ
i 0l o DTE,‘: L
- EEtaphihs |
i

==] Cooling Sytem

constructed 25304 m> 3% 48 813 QO 2 898 controllable
2018 office building “&¥ datapoints

HVAC components




What could it look like if a human could do it?
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Commonly used Fault detection and diagnosis
(FDD) methods for HVAC equipment

BMS
Alarms

Reactive

fault
detection

Rule-based —

fault detection

Learning-based —_——
fault detection Fault Detectionpowered by
XAl
Actionable insights towards —

statistics of building operations
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' Data-driven analysis and fault detection of Heating,

VA - L] L] - - -
&l ventilation, and air conditioning (HVAC) systems. =
3
.. . . ={
Data from Building Management System Prediction of filter clugging 8
& 3337K- Tehn.- ja laoruumid - O F
[ sssmcvent seace — — o T [VAKIT Polyn%ginal Prediction of ‘pressure'drop cIo'gging, return filter
1740,
o 100 :;:‘; 1
lon s g
e = 26 -
Sel _—
) : - 4 — | A/_
- .. 199°C & 40 —_—_—_-_’_’_ -
¢ B B &) 55 /
w 14.0 °C SIC. 6;, 2l
. llcaa> 0o *20_ -—4; 60 8;) 100
- Time [day]
@ rswwsocms - : NI > | Plaan
= oS




A\

ENFLELD 5://21 Future smart homes and smart cities

Future smart homes will be capable to satisfy Future smart cities will be armed by smart

their own energy needs. technologies such as smart grids, autonomous
They will be equipped with loT devices to bring  transportation etc.
both user comfort and energy efficiency. They will enable the city and their citizens to be

connected in a smart and rational city environment.
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Ai-driven Demand Response

ENERGY
DEMAND

ENERGY
PRODUCTION

O3LOS3ANI &



Ai-driven Demand Response

Decrease aggregated

ENERGY energy consumption
DEMAND =

Increased production

ENERGY
PRODUCTION
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 Works 24/7

* Analyzes huge amounts of data (“Big Data”)

* Can model and predict buildings’ dynamics

e Optimizes consumption based on day-ahead forecasts
e Considers the energy price

e Buildings can learn from each other

e Cloud solution without additional hardware

* Synchronizes all sub-components

e Can make a lot of micro-adjustments

As a result...
Comfortable indoor climate with a 15% to 30% lower energy consumption
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Challenges related to Al-driven control

Explainability: Black box and grey box models
Complexity

Computational costs

Data quality, availability and amount
Trustworthiness

Safety

Reliability

Stability
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Thank you!

Contacts:
Eduard Petlenkov
eduard.petlenkov@taltech.ee




