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Agenda

« What is a smart building and integration?
« How do you lay the foundation for integration?
« What are the benefits?

« What’s Middleware?

o Case Studies

 Evolution of the controls marketplace
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What Do Building Technology Systems
Have In Common?

» Network Cabling

« Cable Pathways

« Communications Protocols or Rules
« System Databases

» System Administration and
Management Workstations

e Power
« Equipment Room Space
e Web Access
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Integrated and Converged Building Networks

HVAC Control
System

Lighting
Control
System

Audio Visual
Systems

Video
Distribution
System

Access
Control
System

Management and Administration of
Smart Building Systems Locally and
Remotely
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Smart Building Integration Matrix©

Data Network

Structured Cable

Grounding System

VOIP

UPS Systems

Video Distribution System

Audio Visual Systems

Access Control Systems

Video Surveillance System

Intrusion Detections System

Wireless Systems

HVAC Man. Control Sys

Electric Power Man. Control Sys

Lighting Control System

Fire Alarm Systems

Elevator Systems Controls

Facility Management System

Integration of Business System

Data Network

Structured Cable

Grounding System

VOIP

UPS Systems

Video Distribution System

Audio Visual Systems

Access Control Systems

Video Surveillance System

Intrusion Detections System

Wireless Systems

HVAC Management Control Systems

Electric Power Man. Control Systems

Programmable Lighting Control Systems

Fire Alarm Systems

Elevator Systems Controls

Facility Management System

Integration of Business System




Smart Buildings
Principles of Integrationo
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Level 6
L?r:atle? 8r(isFeu“ Oracle, HP, Level 5 & Data | Executive Level
A Iicr;tion Level 5 & XML, | SAP, Microsoft, | Integration to Sophisticated
pFE)ata SOAP, WSDL | other Business | Business Level | Software Data
; Systems Servers Exchange
Integration
Level 5
Specialty Multiple Multiple
Lﬁ\lﬁli 4Ie& Level 4 & OPC, Systems for Network Systems
s ecizlt DDE, Serverto | Hospital, Data Integration & Software,
Spstemg Server Center, LAB, Multiple Application
Y etc.... Subsystems Exchange
Level 4
Integrated IT/ Multi-
Level 3 &
Level 3&IT SNMP Level 3&IT IDF, LAN/WAN | Departmental
Wired/ Wireless ) ' Hardware Wired & and IS
Wireless . .
Wireless Information
Level 3
Card Access,
Level 2 & Bacnet, LON. CCTV, or System to Departmeptal
Subsystems & Modbus Specialt System & IP Information
IP Network P y Network LAN Exchange
Subsystem
Level 2
High Voltage System to
II-E?;/:tIriLj Bacnet, LON, Power System Facilities Level
Modbus Monitoring & Dedicated Information
Systems )
Metering Pathway
Level 1
Stand Alone . System to
DDC, Chillers, .
Web-Based Bacnet or LON Boilers, DX Equlpment Little to None
BAS + Equipment Dedicated
Equipment quip Pathway
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EFFICIENCY - CAPEX SAVINGS

«  CABLING - 25-40% of labor cost, 12-20% of the overall cost of
the cable installation.

- CABLE PATHWAYS - Potential cost savings ranging from
15% to as high as 60%.

« PROJECT MANAGEMENT - Approximately 30% of the
project management for the systems is eliminated by
consolidating the systems and cable installation.

«  EQUIPMENT —Integration of the systems results in less
hardware, less space and reductions in software licenses.

«  TRAINING - Standard browser and GUI interfaces. Less
training of personnel on system management tools and
platforms

« SCHEDULE COMPRESSION AND TIME TO
COMMISSION - Integrated systems take less time to install,

less time to configure.

«  POWER - Potential power and cooling reduction
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EFFICIENCY - OPEX SAVINGS

- SERVICE CONTRACTS - 15% savings with open systems versus
proprietary systems

- ADDITIONS AND REMODELLING - 20% savings related to
structured cable infrastructure.

- PREVENTATIVE AND PREDICITIVE MAINTNENACE
SYSTEM - Savings of 1-5% of equipment in extending lifecycles.

- ADDITIONAL ENERGY SAVINGS - coordinated
supply/demand, improved load factors. Additional 6% of energy

savings
AT
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Green and Smart

THE COMMONALITY OF SMART AND GREEN
BUILDINGS

Optimize Energy Video Distribution
Performance A/ Systems
Additional Video Surveillance
Commissioning Access Control
Measurement and HVAC Control
Verification Power
Carbon Dioxide (CO,) Management
Monitoring Programmable
Controllability of Systems Lighting Control
Permanent Monitoring Facilities
Systems Management
Innovation in Design Cabling
Infrastructure
Wireless Systems

GREEN BUILDINGS
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The Whole is Greater than the Sum of the Parts”
- Integration takes place at the 01 MODEL "BUILDING
hysical, network and LAYERS SYSTEMS
application levels MODEL
- Integrated systems share q [ o~
resources
- Sharing of resources Preseltaﬁon —
underpins the financial Layer ppictions
metrics and improved
functionality of integrated Session Layer 2
systems. g 4 2
- System integration provides 5 . Z
functionality that cannot be 5 || EEEEECTE =
provided by any one system. # Network >
. Inteic;rated systems strive for a Network Layer
single database, considerably
reducing the cost and support oy Datiink Layer
for synchronizing separate ’
databases.
V4 Physical Layer Physical Layer
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The Technical Foundations of a
Smart Building

SMARTBUILDINGS

TECHNOLOGY EXPERTS, INNOVATIVE SOLUTIONS



.....................................................................................

i

What iIs a Smart Building?

» Integrated building technology systems at a
physical, logical and application level

 Integrated horizontally among all subsystems and
vertically to facility management and business
systems.

 Integration design includes structured cable, open
network protocols and standardized databases and
take advantage of current and emerging technology.
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Existing Buildings
Managing the Tower of Babel

Cost

bk Ecuh Alacation

Managemeand

[ratan
Histogian

Dewce Predictnne
Maiiagedne Mairtenanca

Energy

<) Ethernet-HTTP-SNMP-SOAP - TCP/IP- XML-WAN =

Ml ivan e
Managament Tools

o UgarArtass

« Businass Rulag
s Configuratan

» Point Mapping

-(Aa BACnet - LON - Modbus « SNMP - OPC +« LAN ]-.-

[ Production

Security
Syslems

HWALC Life
Systems Safety

Syslems

Becess
Syl

Power
Systems

Lagacy
EMS

Leverage those existing
investments.

Deploy the “best of breed”
systems.

Standard interfaces for all
systems

Vertical as well as horizontal
integration of systems
Permits the sharing of
information between systems
Software/ software and
hardware

Calculate how much data

Careful attention must be paid
to system communications
structures
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Ave Maria University
Award Winner for Best Use of Automation

« CAPEX - 9% lower than a
conventional approach.

« OPEX

= Est. $600,000 annual
saving on utility costs

= Est. $350,000 annual
saving on staff costs. (1
FTE/165 C{)ersons
compared to 75 in peer
institutions.

SMARTBUILDINGS

TECHNOLOGY EXPERTS, INNOVATIVE SOLUTIONS




1 o e A

A

Upgrade Costs, Savings and Payback
12
E 10
. 8 |
9 5 |
K a 7
_ﬂ 2 ~
0 - -
Cost Savings Payback
M Building Core 52.74 50.24 114
W Systems Integration 5056 50.32 18
Enterprise Operations 5017 50.31 05

)

SMARTBUILDINGS

TECHNOLOGY EXPERTS, INNOVATIVE SOLUTIONS



BUILDING OPERATIONS CENTERS

CURRENT STATE

Isolated Data
00110101110
10101111000
11000010101
01100101100

BUILDING DETAIL

=Y

Cellular

Voice/ Phone
Broadband Intemet
EMS Communications
RFID

Neutral Host Systems
{cell phone coverage)

Satellite Telco & Cable
Fiber/ CAT 5/ Coax
Wireless 802.11
Cable TV/ Video

Energy Efficient Appliances
Lighting

Vertical Transpertation
Refrigeration
HVAC

FL&S

First Responder
Asset Tracking
Business Center

Smart Card Platform

Access Control

Parking Automation

Visitor Management Platform

FUTURE STATE

Management

Information &

Analytics
00110101110 » Mo L s
10101111000 » Trending P

11000010101
01100101100

UTILITY MANAGEMENT FACILITY MANAGEMENT

» Warranty Management

» Work Order
Management

» Energy
Management » Asset Tracking &
Building Maintenance
Autemation » After-Hours Billing
+ Flly-Automated Utilty i b
Billing Service » Tenant Cost Recovery » Security/Access Control

MONITORING

Building Operations

/] e . «ommmmmm
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Irrigation
Real-Time Meter Reading
Electrical
Iigation
Water
Gas
Digital Signage
Kiosk (interactive/Signage)

Hﬂ«
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New energy systems and applications
that FM will need to manage

Solar panels

Geothermal sources

Wind turbines

Vehicle recharge stations
Electrical switchable glass
Exterior shading systems
Wireless building systems
Demand response planning
Energy Dashboards

Sun tracking systems
Personnel RFID systems
Structural anti-corrosion
monitoring systems

« Oxygen depletion monitoring
systems

« Personal rapid transit systems m
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Are we constructing high performance
buildings that no one will be able to operate?

= The knowledge base and skill Organizational Design Model
sets is rapidly changing.
= Redefining the role

= Attract young people into the
profession.

= Perception: underpaid, under-
appreciated and
organizationally marginalized

» Organizational Issues: IT, C- <
Level offices

)

SMAFITBLIILDINGS

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



____________________________________________________________________________________________

ittt

THE MOVEMENT OF IT AND BAS

IT Companies Move to BAS BAS Companies Move to IT

Cisco acquires Richards Zeta, . JCI acquires Gridlogix
collaborate on Energywise
IBM moves into Smart Cities
and Smart Buildings; teams « Schneider acquires TAC, Pelco
with JCI

d APC
Google — PowerMeter a

Microsoft — Hohm, Dynamics
AX

« Honeywell acquires Tridium

)
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Contact Information

Jim Sinopoli, PE, LEED AP RCDD
Managing Principal
Smart Buildings LLC
19516 Sandcastle Drive
Spicewood, Texas 78669 USA
512-215-4701
512-293-2843 (cell)

jsinopoli@smart-buildings.com

Additional Resources
“SMART BUILDINGS”
ISBN 0-9786144-0-2
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