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Newcomb &Boyd
CONSULTANTS AND ENGINEERS

Engineering an
Intelligent Building
Putting People at the Center




Donny Walker

PE, RCDD
“The Smart Buildings Guy”

I wish | had more time for:
Boating and fishing with my family

Best vacation ever:
Family trip to St. Thomas

" Next item on my bucket list
. Teaching my kids to wakeboard




Learning Objectives

one

three

UNDERSTAND THE MARKET.

You will understand the state of the
market for Intelligent Building
Technologies, the market forces driving
strategies, and the implications for
operations and occupants.

LEARN THE PROCESS.

You will learn about the strategic
planning team and process needed
to engineer an Intelligent Building.

two

four

IDENTIFY STRATEGIES.

You will identify examples of Intelligent
Building strategies in the operations
and user experience realms.

UNDERSTAND THE CONNECTION.
You will learn about the

intersection of operational
technologies and human interactions.



State of the Market

« Gaps in the Traditional Design &
Construction Model

« How we are adapting the Model

» Shifting to a Building Lifecycle Model

The goal Is to
solve business
challenges

and implement
occupant-centric
strategies
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Environment
Building Design

State of the Market

» Market Pressures on the Built
* Business Drivers Impacting



]
Smart Building Business Drivers

It's important to recognize the underlying business/policy
drivers in order to tailor and prioritize solutions.

Energy and
Resource
Efficiency

Operational Building
Efficiency Performance

Occupant
Wellness &
Productivity

Attracting &
Retaining
Tenants

Attracting &
Retaining Talent

Cybersecurity

Digital
Transformation
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Key Areas

* space utilization and
* building optimization

e occupant facing amenities
 building as a service

» digital concierge
» digital restroom management
» automated work order

management
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Technology-Centric to Use-Case Centric
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. Is this useful? | * What occupant benefit does ﬂ“-
it provide? E?
« What business challenge \ .
does it solve? .+ What is the cost vs return on
' investment?
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Defining a Use Case

What is a Use Case?

From a building perspective, a use case is simply
defining how an occupant interacts with the
building or a system in the building.
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Building Features - Use Cases

1. Converged Building Network 8. Intelligent EV Charging

2. Integrated Building Network 9. Digital Kiosks / Guest Services

3. Employee Experience Mobile App  10. Space Utilization (occupancy)

4. Operational BIM (Digital Twin) 11. Enhanced Occupant Comfort

5. FDD with Energy Analytics 12. Rainwater & Condensate Collection
6. Intelligent Integrated Parking 13. Tenant Sub-Metering

7. Mobile Phone for Security Access  14. Smart Bathroom Amenity Services
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Em
ployee Experience



What does It take to enable these types
of technologies?

o

» Cybersecurity

» Operational Technology Network

* Smart Building Framework




Operational
Technology
Cybersecurity

The art of protecting

networks, devices, and data
from unauthorized access or
criminal use and the practice
of ensuring confidentiality,
integrity, and availability of
information and operations.




Operational
Technology
Cybersecurity

{ Standards
The art of protecting
networks, devices, and data

{ Framework

.

from unauthorized access or
criminal use and the practice
of ensuring confidentiality,
integrity, and availability of
information and operations.

SocializationJ
Foundational

Implementation
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Operational

Technology
Network
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Defining the Roles for Integrators
* Master Systems Integrator

Master Systems )
 Controls System Integrator
Integ rator ApprOaCh * Network Integrator

 Security Systems Integrator
 Audio Visual Systems Integrator
» Structured Cabling Integrator
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SMART BUILDING
FRAMEWORK

= o [ # [[)]%

e AUTOMATED BUILDING MEASUREMENT
IT INFRASTRUCTURE 10T SENSORS COMMISSIONING ~ MOBILE EXPERIENCE AUTOMATION DASHBOARD & KIOSKS VERIFICATION
Q B o
L L N
QB e
ENTERPRISE SINGLE BAS

PLUG LOAD TEMP SENSOR LIGHTING CONTROL FAULT DETECTION SCHEDULING WORKSTATION ALARMING DEMAND RESPONSE



Building Systems

A ICT Platform 5 .
perations
Q Controllers M Platforms

£,
 Sensors ‘\
5 DATA TAGGING &

Customer
d Actuators \tx NORMALIZATION m Experience
\| VIA Platform

O Surveillance [AMACHINE LEARNING

1 Elevators A WY %

d Lighting

3rd Party

PIatforms




BASE BUILDING ICT PLATFORM
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Mobile Experience: parking & commute

192
New Daily Reservation

Commute Upcoming Parking Reservations

= Make reservations up to two weeks in advance
- - $20fee per day (Monday—Friday)
P k. G P THU, OCT 15 :G' P FRI, OCT 16 ..b; i ;r::cse?trr:'agoil:;indd:;prior of reservation to avoid
arking Garage . :

charge

Cancel Reservation Cancel Reservation
Parking Level Avallable

Select Days
LL1 20

Public Transit October

LL2 65 T
MARTA PLAN A TRIP

LL3 160 n "

LL4 137 Parking Actions
LL5 192

New Dally Reservation

Upcoming Parking Reservations .
P 8 g O -®- Reserve overnight (only select if your

shift continues through midnight)
Cancel  Select Payment Method

&
P tHu,0cT15 ‘& P FRILOCT16 P IR

Optlonal (not guaranteed)
Cancel Reservation Cancel Reservation .
(O = Electric charger preferred

P raypal

Monthly Parking

Public Transit O & Accessible preferred
V Venmo

RADTA DIAR A TDID

— . Credit or Debit Card

E"_ CONTINUETO PAYMENT
®Pay | Apple Pay
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Mobile Experience: elevator call

Call Elevator Call Elevator

Where would you like to go?

You are not in range
of an elevator yet...

HEGOG
HOOG
010X - 1O

Keep moving

Proceed to elevator

A

OO

Current Location

@ Floor 7, South Tower it's on the way

Current Location

@ Floor 7, South Tower CALL ELEVATOR OK, THANKS
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Mobile Experience: wayfinding & map

all = -

Other Categories
Cancel

RECENT LOCATIONS
f Main St Coffee
e
Main, 1st Floor
f West Cafeteria
R
. Main, 1st Floor

Navigation

< =

Shara My Location

-
o
o
o
-

Elevator Call

QWERTYUI OFP

Pharmacy

o

A 'SDFGHJ KL

Z XCVBNM & Registration
I'm Looking for... : : —

space Label

O Search by keyword o calegony
Restroom




]
Mobile Experience: routing

o Turn Leftin5ft.

e
([
S

You Are No Longer On
Route

/
s
First Al
J|
e __ _ -

"_‘L_l—'-’_‘l_l_lr_'

Please return to the route or re-route from
your current locations.

Route to...

Start  Current Location
End Main St Coffee

& Accessible Route ()

START ROUTE

Dismiss

Re-route

Don't Show Again
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Mobile Experience: meeting scheduling

41

all = =
*n Z o n g =
' @ =o X Schedule Meeting
TODAY IS : -
TODAY IS
TUESDAY, OCT 13, 2020

TUESDAY, OCT 13, 2020 Title

M T w T F s
12 13 14 16 17

M T W T F [
12 13 14 16 17 Title of meeting

. - 2 Invite people June 2020 >

(© Allday
Monday, October 12 Monday, October 12

Leadership S Date Time (EST)
.

eadership sync Leadership Sync
10:00AM  10:30PM

1N-NNAKA

Avallable

Schedule Meeting
Tuesday, October 13 Repeat

Marketing Team Alignment and Planning...

Share My Location Alert

(© 10:00AM 10:30PM

Show as
@ Tower 2, Floor 1, Green Room

Visitor Registrati
HErLERm e Private

Other details




Mobile Experience: meeting scheduling

X

Duration

Start Tune

TUE, OCT13

1HOUR

9:00

| AM | PM

Invite people

REQUIRED OPTIONAL

7:30 AM

8:00 AM

8:30 AM

9:00 AM

9:30 AM

10:00 AM

10:30 AM

11:00 AM

11:30 AM

12:00 PM

12:30 PM

1:00 PM

1:30 PM

2:00 PM

2:30 PM

9:00 AM — 10:00 AM

1HOUR

Benjamin Wagner
President of Sales
benjamin.wagnera

Ethan Stanley
Marketing Coordinator
ethan.stanleye I

Gary McDaniel
Product Manager
gary.medaniel il

Georgie Tucker
Executive Marketing &
Communications
Engagement Manager

Avallable Spaces

Amber Room
Building 1, Floor 1

Blue Room
Building 1, Floor 1

Green Room
Building 1, Floor 1

Red Room
Building 1, Floor 1

Purple Room
Building 1, Floor 1

Teal Room
Building 1, Floor 1

Red Room
© Main, 1st floor

@& Currently Available

Number of Seats
Current Room Setup
Moveable v

Allows Food

X
Audio Conferencing v
v

Video Conferencing

Additional information

Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Aliquam at porttitor sem.
Aliquam erat volutpat. Donec placerat nisl
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Mobile Experlence: meeting scheduling & events

o Meeting Space Filter <

Tower aloct A Leadership Sync Events

Tuesday, October 13, 2020
10:30 AM —11:00 AM
Down the Rabbit-Hole
December 3, 2020 « 6:30 AM-9:30 PM

Conference Room 3

Green Room
Building 2, Floor 3

£1 10 minutes before

Floor Number eloct A 4 people confirmed
December 2020

4 Marguerite Banks

1 2 3
9 President of Sales
n n 15 marguerite.banks R
18 19 20

John Berry
Product Manager

john.berry N

Room Size

Small Marguerite Banks
fts }- 6 people s President of Sales
marguerite banksq [N Awareness Race and a Long Tale
November 18, 2020 « 2:00 PM-7:30 PM

Number of Seats
John Berry Meet at Conference Room 3

Neadon~t B
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Mobile Experlence: visitor registration

Visitor Registration

REGISTRATION REGISTERED

= Wi-Fiwill be offered to all visitors
= Allvisitors will be required to have a badge

Organization name

Visitor Registration

REGISTRATION REGISTERED

Registered under (Jflemployee)

2 Guest1 Delete guest

Guest 1emall

+2 Add another guest

© Alday

Date Time (EST)

= Repeat

Notify upon arrival

Description

@ = @

Visitor Registration

REGISTRATION REGISTERED

UPCOMING VISITORS

Ba Fisher Scientific International Inc.

[ Wed, Nov 4, 2020 - Tue, Nov 10, 2020
Dally

Additional information goes here Lorem Ipsum
dolor sit amet, consectetur adipiscing elit.
Allquam at porttitor sem.

WI-FI will be offered to all visitor(s)

All visitor(s) will be required to have a badge
Registered under Lena Evans

Notify upon arrival

Katherine Baker
kbaker@fsl.com
Project Manager

Mamie Saunders
msaunders@fsi.com

Adeline Holland
aholland@fsi.com

Eddie Lewis
elewis@fsi.com

@ = @

Visitor Registration

REGISTRATION REGISTERED

L abarket@seg.com

Direct Contact

Edit Registration

Cancel Registration

PAST VISITORS

Em Sabre Enterprise Group Inc.

[ Thu,Jan 21,2021
8:00 am -12:30 pm

Additional information goes here Lorem Ipsum
dolor sit amet, consectetur adiplscing elit.

WI-FI will be offered to all visitor(s)

All visitor(s) will be required to have a badge
Registered under Lena Evans

Notify upon arrival

Alma Barker
abarket@seg.com
Direct Contact




Mobile Experience:
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Food Court

Share My Location

Press and hold to drop a pin on the location
you want to share.

Share My Location

5+ Share My Location allows you to share a

pinned location from your device to people
you choose through a SMS message.

The location you share is a pin, not an
exact location. Users will not be aware if
you move from the location you share.

|
|
Share My Location

QekQQ

@uaé‘t

Copy

Add to Reading List
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Mobile Experlence: location sharing & route building

[ Thursday, November 5

Katie Vish

* Lena Evans shared their
3 location with you:
s 1 deeplink meetlena

* Route Builder

O® - 20@®@

Q! W e IR NI G i e 1O

Start  Current Location

Al IS 1Bl B G =N B O End Main St Coffee

& Handicap Accessibility ()

START ROUTE

BzxchvieNm @

123 space return

® ¢
4




Mobile Experience: IT & facilities support ticketing

41

.7

Support

Submit a Ticket

LS Submit IT Ticket

5 Submit Facllities Ticket

Ticket Statuses

| need office supplies...

MERCANTILE

Help Lines

. ITHlHelpdesk

all -

Submit Facilities Ticket

Having a problem? Please submit your question
below. We will reply within 24 hours.

Common facllities problems

Utility problems (electricity, water, HYAC)
Infrastructure concerns (glass, buiding materials)
Installations (electronics, rearranging workspace,
bathrooms and breakroom facilities)

Furniture and workstations

Subject

Description of location and problem

all ¥ -

Submit IT ticket

Having a problem? Please submit your question
below.

Call our Help Desk

Common IT problems

= Network security - Cables
- Qutdated software -

Online safety
« Backup issues .

Hardware or software
issues

Subject

Description of Location and Problem

Attach photo of problem

Attach Photo from

New Photo

Existing Photo

Cancel




Mobile Experience: IT & facilities support ticketing

Submit IT ticket
Subject

Description of Location and Problem

Attach photo of problem

Remove photo

Your ticket was submitted
successfully!

Ticket Statuses

ITTICKETS FACILITIES TICKETS

Software Issue
Submitted October 13, 2020

Backup Issues
Asslgned September 30, 2020

Backup Issues
Resolved July 2, 2020

IT Ticket

Backup Issues

Submitted September 23, 2020
Assigned September 23, 2020
Resolved September 30, 2020

Description of Location and Problem

Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Aliquam at porttitor sem.
Aliqguam erat volutpat. Donec placerat nisl
magna, et faucibus arcu condimentum sed.

Photos Attached




‘} lel

\\.

e

UL L L LB T -
s

“'lu.

e L

TLLE

e ot

I

Ui mmmmm T
mumnnmu_n

‘ AJbr’ j ! "

e m;:' lmm‘ mmm:mm
At
'uu mnmm

i mmummnm
mmmmmmm —

'L'” Jifi
mmm )

zmm* il

it nnmuf,n;h..”. T
| ”LM"M! "," i ”m”m
. mm " ”-’q'rlp!t‘l’ Tl

'llir !:;’ e

it




Do we need a Smart Building Consultant Team?

Much the same way you look to a LEED consultant to
walk you through the process, answer questions, facilitate
specialized meetings and prepare unique documents, it
pays to have a smart building consultant on the team.




ROSETTA STONE ' I -

) The Smart Building Team

should be skilled to speak
at various levels to all *

stakeholders.




Smart Building Team

1. Internal Champion
A member of the Owner’s team
who has a vision and the
influence to shape budgets,
processes and multi-lateral
buy-in within the organization.

2. Strategy Consultant
An outside consultant helps
bring stakeholders together and
establish a vision and
methodology.

3. Design Consultant
Consultants and engineers who
can advocate for smart building,
lead decision-making, and
implement the strategy with
construction documents.



Smart Building Master Plan

Enabling Systems

* Enhance Visitor Experience * Building Automation

* Reduce Operating Costs Systems

e Reduce Caprtal Costs * Portfolio Dashboard

* Provide Data to Tenants : * Lighting Control
Mappmg Systems

* Add New Revenue . o

Streams * Mobile Application
«Seamless Access *Independent Data Layer

Facility-wide * OT Network




Stakeholder

Best Practices
Input

Enabling Implementation
Systems / Strategy

Measuring

Use Cases
Success




OT Master Plan

why how

* Use Case Technology R *Architectural
Requirements Wayfinding
* Technology e Component Design
Standards * Operational
Resources

what if

*Technology
Transitional Strategy

[RENTES ’ -



Programmatic Design

SMALL MEETING ROOM

Description of System:

A flat panel display will be mounted on the presentation wall in the room. The
display will be sized appropriately for the room geometry based on AV industry
standards for visual acuity.

An auto-framing camera will be located on the presentation wall. This camera
will provide a video conference feed from the room to remote participants. In
some instances, the user may prefer for video to be "off” so that all parties focus
more on content, The camera can be easily turned off on the touch panel,
similarly to how this is done in the desktop environment.

Beamforming microphones and speakers will be wall mounted at the display.
Based on room size, this may be integrated into the camera for an all-in-one
system. The microphones will clearly pick-up participant voices in the room due
to their beamforming technology, and enhanced room acoustics will further add
to the intelligibility of the audio.

A control touch panel will be located on the table. This panel will offer the
native Teams interface for meeting joins, dialing, and basic volume controls.

NETWORK TOPOLOGY

Divisible [ Specialty Room

/ SMALL MEETING '=

Touch Panel

Speakerbar with Camera
Below display

Catx Cabling — Telecom Scope

Audio Processor
Dante Mics

less Mics
Switching/Matrix
Video Tx/Rx
Misc AV Devices

m Catx Cabling — Telecom Scope
m Caty Cabling — Telecom Scope

Catx Cabling - Telecom Scope

Catx Cabling — Telecom Scope

Network

SMALL MEETING ROOM

Description of Room:

The meeting room system type will be used for general collaboration and
conferencing. It will provide simple presentation both wirelessly or from
hardwired connections at the table. It will also provide video and audio
conferencing with one-button-to-press meeting joins of all common platforms.

The user experience is designed to be intuitive. As the user enters the room, the
display will automatically turn on with the Invesco-branded splash screen. The
user can join the Teams session on their mobile device or laptop and share their
screen wirelessly. The Teams system will automatically recognize that they are in
the room for an intuitive join. Or, if the user prefers the hardwired connection at
the table, they can plug in to the connection that matches their device and the
screen will share automatically. The user can also share via the dedicated PC in
the room.

The system will allow one-button-to-press video conference joins. If the user
reserves the room in their calendar (the most common application), then the
room is “expecting” the meeting and will allow the user to join by a single press
ready on the panel.

If the user has not reserved the room in an ad-hoc experience, they can simply
share locally or invite other remote participants directly from the panel.

The panel will also include a dialer for traditional phone calls if the user needs to
bring remote participants into the meeting by phone,

The system will automatically turn off and after a specified period of unoccupied
time in the room.

COST ESTIMATE
Description:
The spreadsheet embedded herein will enable the Invesco team to review

probable costs and quantities of each system type.

These estimates are based on the system descriptions herein and are subject to
change as functional descriptions are refined. These are cost estimates only
based on current market conditions and are likely to change upon contracting.

Estimate includes AV equipment, installation, labor, programming, and training.

Estimate does not include GC markups, taxes, or infrastructure costs.
(Infrastructure is defined as power, pathways, conduits, boxes, blocking, and
other non-active equipment to support the AV systems.)

Systemn Type

Small Meeting Room

Medium Meeting Roorm
Medium Mee ting Room (Dual Display)
Large Meeting Room

Large Meeting Roorm [Dual Display)
Huddle Room

Project Room

Large Project Room

TOTAL




Design Phase

DESIGN
DEVELOPMENT CONSTRUCTION DOCUMENTS




]
Implementation Phase

Smart Building Technology Team Leadership

Vendor Interdisciplinary RFI Site Progress Integrations System
Onboarding Coordination Responses Visits Commissioning
Building
Commissioning
Project Initiation Submittal Installation Device Handoff Coordination

Document Reviews Coordination Commissioning & Support
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Operations and Optimization Phase

Version 1 Actualize Success Continuefl Growth

A A
( \ (

-

Building Operations Evaluation
Commissioning Handoff Period

Utilizing Metrics To Realize Use

Understanding Case Satisfaction

Efficiency Potential Ongoing Quality Validation

Ongoing Health of Systems

Ongoing Commissioning

Cost Savings Opportunities
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Operations:

Condition Based
Maintenance

* Moving from time based to

condition-based maintenance S =
« Complete digital asset life-cycle =1 oEEE—

management T e
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Where Is the
Smart Building
Industry Going?

By Industry — Healthcare

* Patient Experience

» Smart Operating Rooms



B
Wellness Programs




Operational Technology

WEATHER - ATLANTA, GA WEATHER IMPACT ON ELECTRICITY DEMAND
kw [ Demand M Temperature
Vo 500
= BEB*F
i 450
Clear 73°F/45°F 400

350

300

Sunrise: 7:37 am  Sunset: 6:17 pm 12:00am 04:00 am 08:00am 12:00 pm 04:00 pm 08:00 pm 11:55pm
All Meters ¥ Time

Humidity: 64 %  Precipitation: 0.0 in

ELEC PRODUCTION & CONSUMPTION ELECTRICITY PRODUCTION vs. CONSUMPTION - 2019 &| ‘) TOTAL ENERGY COST
Production: 140,000.0 kWh Consumption: 80,000.0 kWh Net +/- Rating: +2.1 %

Production (Solar)

Opening
Day Week Month Year To Dat
R 2,100.0 kWh | 2

kwh B Production (Solar) M Consumption (PV + Grid)
1 5.4 % from previous period 50,000

40,000
30,000

@ 900.0 kWh ® $240.00

10,000
Vv 3.2 % from previous period Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 75.0% to Target

Month ¥ 4.1 % from previous period

Consumption (PV + Grid)
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Connect with us! Newcomb &Boyd
CONSULTANTS AND ENGINEERS

Newcomb & Bovyd newcomb-boyd.com



https://www.linkedin.com/company/newcomb-&-boyd

