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Digital Standardization is Coming

 ASHRAE 223P (Semantic Models of

Instrumentation Control/ Buildings)
/ network graph operation graph

&  ASHRAE 231P (Control Description
| Language)

* Foundations of a single
representation covering system
makeup, network, and controls




Haystack

Brick Model

223P Model

Buildings Are Looking More Like Computers

Intelligent Building “Apps”

Haystack API

Brick API

223P API

vav equip reheat

sup air temp sp
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MBL /
Spawn

Semantic
templates

CDL Control
Library

ANIMATE
Library

Public assets

System Design & Optimization

Develop energy model.
Select HVAC system.

Control Implementation

I

Commissioning

Energy
model

11

Export semantic model

Semantic
model

Install semantic model

Compare behavior to

"| simulated behavior.

vl 1

Configure and evaluate
applicable control
strategies. Select “best”.

CDL
sequences

Compile & install control
sequences.

'y

Select ANIMATE tests
corresponding to control
sequences.

Apply to simulation.

—

—

Project assets

e Abstract away more details as you move up the “stack”
* Similar to operating systems, networks, programming languages

e Standardization efforts and complementary research are enabling formalized,
verifiable design and delivery of smart building applications

Apply ANIMATE tests to
control system




Generic VAV terminal box control logic (CDL)
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CDL for yDam VAV Damper Position Control

Building-specific semantic model (Brick)

yDam |CDL.Interfaces.RealOutput yDam (
final min=0, final max=1, final unit="1")

"Signal for VAV damper"

w1 | [ s

"a brick:Damper Command ."));

"brick"

= ha Point

——__ haspoint
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brick for VAV2-4.DPRPOS Damper Position Control

¥
{ vave-s.om | vave-e.zn-1 [ vava-d.soeriow | vava-4.sueruse

SPARQL query for finding
VAV boxes in Brick model

naspoint /. H H :
:VAV2-4 a brick:VAV: /[ 2one Aix zespeature setpoint [Cupsty at riow secpotat
brick:hasPart :VAV2-4.DPR t
:VAV2-4.DPRPOS a brick:Damper Command; ((vava-d.ommaos | ply Mr Fiow Sersor_]
brick PointOf :VAV2-4.DPR
bacnet:obiect-name “DMP_CM 2-4” . Danpor P -

SELECT ?vav WHERE {
?vav a brick:VAV ;

}

Result: {"VAV2-4~,

“VAV2-1",

“VAV2-3"} —l

}
Result: {“VAV2-4.DPRPOS”

SELECT ?dprpos ?point WHERE (
2dprpos a brick:Damper Command ;
brick:isPointOf+ :VAV2-4 ;
bacnet:object-name 7point .

SPARQL query for finding BACnet point
name of VAV2-4 Damper Position control

, “DMP_CM 2

Application
Authoring
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#1 Implementation:

#2 Implementation:
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TimeSeries

Building-specific VAV box control logic (ALC)

B

Use KGs for auto-
customization of
controls, models
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Portable programming -«
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compilation
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Knowledge Graphs for Digital Applications

Broken Valve Detection App
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Proposition: No more "gurus"

* Fully commoditized digital building solutions
o Construct SOTA controls, AFDD, etc platforms from off-the-shelf components

* "Smart building" workforce will be software engineers, not
domain specialists

* Knowledge graphs and other “expert knowledge” systems
will enable greater trust in emerging Generative Al
technologies
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Delivering smart building services in a scalable way

)

@

System integrator Application developer
IT/OT in'.cer-face to ingest data Develop data driven analytics to
fro.m _bU”dmgsd to platform, use help all user groups and
building meta lata, cdor;text to get them ready for deployment in a
create semantic models : ‘ scalable way

@ Digital platform

Platform owner/manager End user (building manager, sustainability

.. manager, operator, service provider etc)
Infrastructure to manage data and models
over its lifecycle, facilitate access to data
Robust and secure platform that can
support 1000’s of buildings

Pay for services and enjoy the
benefits!! — ‘good experience’ and
value




IMT .

Delivering smart building services in a scalable way

I o o
n Consultants
dah
(o)

O Building owner (paying customer) O

hat is the
usecase?

Why am |
approving
this?

What is the
use case?

Am1 energy
modeller, data
scientist,
software

Building manager O

a -

Platform owner/manager Application developer

@
dh

System integrator




Delivering smart building services in a scalable way

a a

Building owner (paying customer) Consultants

®
dh

* New skills, new roles, new expectations

| 4
dh * Taking all stakeholders along the journey is a
Application developer critical need for scalability !

h a
=

Platf
Building manager atform operator

System integrator
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Data hoarding

Panel Statement:

Data hoarding can hinder digital
transformation

Data hoarding [ dey-tuh hawr-ding |
noun e
the practice of collecting and storing large amounts of digital
information, often more than is necessary or useful.

Why do organizations hoard data?

+ FOMO IBM

eStimate
. . Se S tha e
Archiving nsor data I’)eVer i roughly 90% of
e Poor data hygiene g?ts Useqd.

e environments of EMEA

Datamation wli St?iraar?( data, 32% redundant,

ns consist of 54‘{; 14% business-critical data.

—— T

According to
organizatio

obsolete and trivial data an




Data hoarding  Data hoarding

Negative effects of data hoarding

: &h ata quallty Environmental impact f

for life



Recommendations for better data
management

Digital Distribution & Sales

Analysis

mmmm  TOP-down reasoning

Why collect data? Align with the AM goals and vision.

s Data governance

Regain data control and oversight

Collect with purpose

Ensure compliance with GDPR and data security standards

= Practice data hygiene

Purge unnecessary data and applications

mm FOCus on data quality instead of quantity

Insights can only be created using structured quality data.

for life




