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Why Tag?

When each point is
| tggged correctly, th
performance of tfi
whole building or
the whole building
portfolio can
emerge via data

W analytics.
AEFKLWAN / EI: CA |




For Building Owners

ing?

- Why pay for the work of tagg

- Where and when will the payback come?

- Why adopt a standard ontology?
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For Systems Integrators:
- How can tagging expertise lead to better

relationships with customers?
- How can it help to build and future-proof

your business?
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now-how is practical knowledge and
er companies have the money, but they don't
know-how to get the Jjob done right. o I can
ter, but I don’t have any technical know-
. ® “Do they know it’s Christmas?” (title of a
Bob Geldof and Midge Ure to raise money
4) o ““I don’t,’ she added, ‘know anything
Uly. But I know what [ like’” (from the comic
obson by Sir Max Beerbohm, 1911)
NOU/ n [U] e If someone is in the know,
mation about something secret: It must
ne who is in the know about the project who
out it. 4
'nau-a-bl, $ 'nou-/ adj e Philosophers try to
is knowable (= can be known) and what is

U1, $'nou-/ adj e Knowing means
u know what someone is really thinking,
Ve not directly expressed it: As soon as I
olin started gi ving me knowing looks.

i, $'nou/ adv e She smiled
(=in a way showing that she knew what
thinking). e The shop assistant talked

‘e lots of information) about the technical
achine. o If you do something knowingly,
wareness, esp. of its likely effect: They are
ngly dealing in stolen goods.

MILIARWITH] /£nau, $nou/ v [not be
> a command] past simple knew /£ njur,
tkmown /£naun, $noun/ to be familiar
erience and understanding of e I've known

ere at school together. [T] o She grew up in
ws it well. [T] e Do you know the words to
know this part of London like the back of

v well). [T] e I've seen the film ‘Casablanca’
wat I know a lot of it by heart. [T) e I know

¢, but not really as a friend. [T + obj+asn]e

(=from my experience of her in the past),

¢ a good job. [T] e (fml) I have known

=
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4 “Know thyself’
ncient temple of Apollo in Delphi)
known /£naun, § noun/ adj [not gradable] e Something or|
someone that is known is familiar to or understood by
people: These people are known criminals. o There is no
known reason for the accident to have happened. o It is a
little known fact that he was married before. o He is known
to the police because of his previous criminal record. e If
someone or something is known as a particular name,
they are called by that name: And this is Terry, otherwise
known as ‘Muscleman’. o These chocolate bars are known as
something else in the US, but I can’t remember what. e If you
make known something/make something known, you
tell people about it so that it becomes publicly known: Loca!l
residents have made known their objections to the proposed
new road. o I made it known that I was not happy with what
had been decided. e If you make yourself known (to
someone), you tell them who you are: Just 80 to the hotel
reception and make yourself known (to the receptionist). e
See also WELL-KNOWN.
know-ledge /£ 'npl-1d3, $ 'na: -l1d3/ n[U] understanding of
or informatig 'bout a subject which has been obtained by
- avnarianesonl 1dy, and which is either in a person’s mind

50 7 people generally e Her knowledge of
English gram\ r is very extensive. I have no knowledge

is. ® He has a limited knowledge of French.

'ge of planets outside our own solar system

M 'he details of the scandal are now common
iliar to most people). » She started to

photograph thy ‘ocuments, safe in the knowledge that
*he wouldn’t be disturbed for at least an

hour. e In this 'n there are only a couple of restaurants
et vledge (=judging from my personal

rmation) serve good food. e Knowledge
can also mean reness: The owner claims the boat was

her knowledge. o The Government deny
affair. o It has come/been brought to
ur. knowledee | We have discovered) that several

ﬁ missing a “Knowlodoo iteolf ic narnasn
. - ——

For the Whole Ecosystem:
- Why are ASHRAE, the
DOE, and National
Research Laboratories so
involved in the work of

semantic tagging
standardization?



Diverse Integrations Present Challenges

L= U e——— L Qi — v O mesmmas wt e R Y N — aa
@ Platform & Platform @ Platform @ Platform
b 4 , Station (— hd , Station (Ie—— b4 , Station () = , Station | -
A alarm A alsm A Alarm ‘ Alarm
o Oexis ~ © config ~ © config ‘ v © config
» @ Services » @ Services » @ Services » @ R
v ) Drivers v 6 brivers v O orwvers v @ Drivers
» e NiagaraNetwork 4 e Niagara Network 4 0 MiagaiEHEtwOIk » e MiagaraMetwork
v  BepBacnetNetwork b O LonNetwork v O sananetwork » 6 Lonnetwork
» [l LocalDevice v @ Lonnetworiz v [ Terminal_Units - e CommFourNetwork
» E Bacnetcomm » Bl Locsl Lon Device ~ B 5th Floor_Southwest v A suite_135
= = L
» 3 wonitor v S reuav 2 v g VAV29_SSW S s
i ici Alarm So Inf » °Alarm Source Infa -
b X TuningPolicies b © Alerm Source Info b © Alsrm SourceInfo
[ = K » Device Data v @ roints .
» Plant . e ooinie
[&] v @ roints v Evav
’ e w H input
y FArcu » 0 nciDuctArea » 9 Occupancy_Schedule
» 0 input_activeHeatSetpnt
« Fvav » 0 ncikFactor » 0 Effective_Occupancy
Q » 0 input_activeCoolSetpnt
+ [ LowRise » m nciMinFlowSetpt » Zone_Temp 0
» input_spaceTemp
w A 1stFloor » m nciMaxReheatFlow » o Zone_Temp_Setpt o
: » input_heatActive
v o Vavii b ) nciMaxFlowsetpt » (D warm_Cool_Adjust o put_|
) : input_fanCmd
» o Alarm Source Info » G nviTodEvent_currentState » Q Effective_Cooling_Setpt : 0 p _d
- input_damperPasition
- e Points » 0 nviSupplyTemp » o Supply_Flow put_damp
» (D actcoolsp b () nvisetPoint » () supply_Flow_Setpt » () input_thumbWheelSetpnt
» @ actFlow » () nciwallModCom_HighSetPt 1 » (O supply_velocity_Pressure » @ input_minCoolFlow
b (D ActFlowsp b () nciwsliModCom_LowSetPt » (D pemper_output » (D input_maxFlow
» 0 BalancingOvr » 0 nciTempSetpoints_unoccupiedCool » o Damper_Position » 0 input_minHeatFlow
» (@ cozsensor » @ nciTempSetpoints_occupiedCool » (O cooling_Max_Flow_setpt _ » 0 input_spaceTempComposite
» () comSensorMaxCoolsP » () nciTempSetpoints_standbyCoal b (D occupied_Cooling Min_Flow_Setpt 4"| » () input_activeMinFlowSetpnt
» (D comSensorMinCoolsP » () nciTempSetpaints_occupiedHeat » (D Unoceupied_Cooling_Min_Flow_Setpt » 0 input_airFlow
» () comSensorspofiset b () nciTempSetpoints_standbyHeat » (D occupied_cooling_Bias w A control

» () nciTempSetpaints_unoccupiedHeat » (D Unoccupied_Cooling_Bias » mmntrol_occHeatSetpnt

» OSpaceTemp » mmntrol_occCoolSetpnt

b () nciwallModCom_UseWmstpt » mmntrol_unoccHeatSetpnt
» 3 nvoEffectMode

» (D coolModeTempErr
| DamperDir
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Metadata adds queryable definition to data, apart from entlty N
naming and database structure

‘hs:zoneAirTempSensor and hs:equipRef-=hs:vav Q 4 Results

SpaceTemp

station:|slot:/Drivers/NiagaraNetwork/ /points/LonNetwork2/FPVAV_2_36/SpaceTemp
SpacelTemp

station:|slot:/Drivers/NiagaraNetwork/ /points/BcpBacnetNetwork/VAV/LowRise/FirstFloor/Vavl_1/SpaceTemp

input_spaceTemp
station:|slot:/Drivers/NiagaraNetwork/ [points/CommFourNetwork/Suite_135/VAV_1_3/Input/input_spaceTemp

Zone_Temp

station:|slot:/Drivers/NiagaraNetwork /points/JciNZNetwork/$35th520Floor_Southwest/VAV29_55W/VAV/Zone_Temp




Tags and
Relations Enable
Scalable
Deployments
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Data Querying For Optimizations

Niagara Analytics Based FDD

Wire Sheet

- Nav

B O Ok

Wire Sheet

« Eyicsenice
» Qs
~ @ Agortnms
> @i
~ @ reminseores
- p—
> G rerormancescores
- S
- Qe
> & neisionow
PO ————
& ieistoutonoumparopen

& ieisioicn

o InlethirFlowHighDamperClosedLonZoneirTen

& new

& NEWLnlewampescrdoMatchingsensor

>
>
>
>
>
[ Trmv—————
>
>
»
>
»

& InlethirFlowspLowOce

¥ nletailowUnocesphish

» @ren

» @reheat

» @ oschargentems

» @ zonekirTemp.

» @ occpieccommand

) @ zZonekirTempsetpoints
——

0.7 infwe

enanmans |

R

Status Temperature Setp

Airflow Setpoints
Oecupied Cooling: Occupied Min:
Ottupied Heating Coot Max:

Hroccupied Cooling

Unoccupied Heating:

Occupancy:
Effective Sefpoint:
Eff Cooling Setpoini:
Eff Healing Setpoint:
Cooling Capacity
Heating Capacity:

~ BoundOrds

neqlitraversel here hs:coolCmd and not he:heatCmd]single:
negltraverseh hereh ICmd and not hs:heatC
neglitraverse} here hs:disch irTempSensor|single:
neqlitraversel here hsidischargeAirTempSensor]sit hart:C|
neqltrave :fanRunCmd|single:
neqlitr
neqlitraverse
eql
ql h:
neglitraverseh i h :fanRur i hart:C|
nealtraverset h "Rur {singl

B || neattraverset here hs:fanRur hart.cl

1 | | neqlitraverse hsiequipRef<- where hstheatCmd and not hsicoolcmdsingle:

[ | negbtraversel here hs:h Ltraverse here hsih .
neql:traverse here hs:h hart:ChartWidget
neqltraverse b ICmd]:
neqlitraverse here hstheatCoolC hart:ChartWidget
neqlitraverse dsingle:
neqltrave i h i hart:C|
neqlitraverse i h
neglitrave i here hs:h i i hart:Cl
neglitraversek i here hsth desp|singl
negltraverseh here hs:h d: bChart:Cl
neqlitraverse here hsiinletairF| lingsp|singl
neqlitraversel here hsinl lingsp|singl hartChartwidget
neglitraversel here hssinletaiFlowMaxt [singl
neglitraversel here hssinletAiFlowMaxt [singl
neqlitraverse b h : lowMint
eql
neqlitr
neqlitraverse i i i i i h

neqlitraverse hs:equipRef<-where hs:inletAirFlowMinStandbySp|single:




Why an Ontology?

* Apply structure to unstructured and messy point data
« Make building data machine-readable for applications
 Create a rich data model about a building

78°F

?
Who? Unoccupied Zone
Temperature Cooling

Setpoint

What equipment is W
upstream of that s
. | | .
Unoccupied Zone Unoccupied Zone equipment? '] =
Temperature Cooling Temperature Cooling
Setpoint

Wh ipmentis it on?
Setpoint at equipmentisit o

What type of equipment?

80°F = BE 70°F
| |

N Which room?
Where? W hich zone?
W hich floor

E

/)
e
e
e
-‘

Which site?

%
4 |
e

= S ——
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Project Haystack’'s Objectives

« (reate a validation framework for Haystack semantic models
« Establish a public repository for the "Specs”

 Deploy a certification/accreditation system for semantic
interoperability

« Provide associated open-source tools
* Project Haystack Leading DoE's Funded Project 2021-2025

: Haystack
NS2024
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What is Xeto?

A new facility called XETO (eXtensible Explicitly Typed Objects)—part
type system, part template system, part query language, part API

« Type system for data based on "Specs"

« Simple TypeScript-like text format

 Validate Haystack models

« Templates to build models (unitary controllers)
« Sharein a cloud-based community repository
« Path to Interoperability with Brick (RDF, SHACL)

NSZOZ4 TRIDIUM
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Semantic Model Validation Engine

 Building owners and others will have
confidence knowing how their building
is tagged and what requirements are

met éj

« Demarcating the tag%ing rocess will USERS CONTRIBUTE AND USE
create tagging specialist that will be Tl
expert at modeling buildings without =] wesToOL W
having to know all aspects of the entire -
SyStem° L' TECHNICAL REVIEW AND APPROVAL PROCESS
 Validation methodology will dramatically "o Fy
increase the clarity and quality of e e
implementations FORMAL i B E
. . . ALIGNMENT [\/1/ Eg
« Associated tools sets will increase speed  BES8EES . oarion ::::

& BRICK ACCREDITATION

FRAMEWORK

ENGINE DEMONSTRATIONS

and lower costs of implementations

Under Development
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WHAT IS OAP?

- Ontology
« Data about the data (meta data)
 Standard set of entity definitions and attributes
 Standard set of relationships between entities 0

- Alignment GitHub
« Roots in Project Haystack

 Translatable to other building metadata schemas

 Project M}}

» Open-source, living, evolving standard built with internal and m A

external contributions

NS 024 TRIDIUM
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ASHRAE standards and guidelines for
digitization and interoperability

Standard 135 (BACnet)
« Communication protocol
» Does not specify meaning of the data

Communication High Perfarmance ° GUideline 36

Protacols Sequences of . :

e Operation  Best-in-class sequences of operations
(BACnet) Cuideline 36 - Not digitized (300+ page word document)

« Very complex

Standard 231P
Control Interoperable « Language to codify sequences in vendor-neutral format

Cescription Semantic

anguage Models « Vendors can import and translate from open-source code
Std 231(p) sd2zsp)) o Standard 223P
« Semantic Model|

« Representing detailed equipment layout, compatible with
Haystack and Brick

NS2024 rrioR
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N

DOE-supported tools \ 2 OpenBuildingControl

p

import sequence from a Designer Control provider Commissioning agent
library, configure o

and test it, connected to Vour Vour failed
an energy model tested
unteste
- (s3] ASHRAE —>
H lbl-srg / ctrl-flow e oo
Generic . submit and deliver 3T ST
TerminalUnits controls through verify against
:heglnat!zoges B ELEE design 3 ecification
. . /entilationZones i :
Welcome to ctrl-flow, the High Performance Controls Design Tool ZoneGroups export : 2
7) Types specification & I
iS Systems & Configure & Results &l coL verification tests :
Writing a detailed and accurate control sequence is hard to do! After inputting project details, the tool will produce a detailed
This tool makes it easy to design high performance control sequence of operations document.

sequences following ASHRAE Guideline 36 and best practices.

DOE/NREL Open-Source Tool: BuildingMOTIF

MOTIF = Metadata OnTology Interoperability Framework

.

X DOE Tools Industry Platforms Enabled
& NREL/ alfalfa CLOCKWORKS 4 nable:
Project Configuration _ Use Case
BAsDats -4 &/ voLrrRon S
< BACnet] i Applications
Unit system Energy standard Ventilation standard ASHRAE climate zone
International system of units v ASHRAE 90.1 v ASHRAE 62.1 v Zone 1A, Very Hot and Humid

Synergies
BEM-Controls \ Validated
Metadata /

i
o Output Model
BIM-MEP BU||d|ng =]

MOTIF = g
2o

Reference implementations and standardized ¥ Project Haystack
processes and workflows for semantic

information creation and validation through

Usa Case easy-to-use open-source DOE/NREL tool

Existing Models
ool

Requirements and

specifications https://github.com/NREL/BuildingMOTIF NREL

NS2024 TR.b@i
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State-of-the-Art and
Best Practices in
Semantic Tagging for
Smart Buildings today?

« Jaginthe BMS or 1ag in the
Overlay? Does it matter?

« Tag with confidence in eventual
interoperability, ease of translation,
between semantic modeling
standards?

« Jag sufficiently, i.e. a sufficient’
model is one that contains enough
information to support the class of
applications required by the end-
customer (toaay and tomorrow)

TRIDIUM



Will Al solve all
problems?

Can you get a bot to do the tagging
for you? How soon can we expect
that? What are the obstacles?

APRI 15 k7|

2)?"
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Questions?
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