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BUiI Learning Objectives

A To be able to identify a building®& technical systems and
their interrelationships in a smart building

A To examine the impact of smart buildings on development,
design and management issues

A To describe the basic technical foundations of a smart
building

A To compare the capital and operating cost impacts of
smart buildings

A To identify a checklist of major issues involved in a smart
building
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BUiI Copyright Materials

This presentation Is protected by International
Copyright laws. Reproduction, distribution,
display and use of the presentation without

written permission of the speaker is
prohibited.

© Sinopoli and Associates LLC 2006
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Buil Forecast

Prominent Financial Media

e big tech trend in the industry, are.. csmarto
buildingsé .Smart buildings are plugged into the
Internet so that every aspect of the facilities
management is onlineé é .has consolidated property
management teams, eliminating the need for on-site
personnel in every buildingé .becoming a musto

Wall Street Journal, February 9, 2004, inTop 10 Trendso
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B .I~ What is a Smart Building?
UNILOT The Basic Core of Smart Buildings

Building Systems User Systems

HVAC Control Data Network
Lighting Control Voice Network
Power Management Video Distribution

Lifts Audio Visual

Fire Alarm
Video Surveillance
Access Control

Life Safety
Systems
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HVAC Control
System

Lighting
Control
System

Audio Visual
Systems

Video
Distribution
System

Access
Control
System

Integrated and Converged Building
Networks

& o o

Management and Administration of
Smart Building Systems Locally and
Remotely
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BUil onn Benefits

A Initial and Long Term Cost Savings
A Share Information Between Systems

A Common Management Interface Consolidate
Monitoring Locations

A Competitive Procurement Of Systems With Open
Architecture

A Less Time To Commission Systems
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B -I * __ ... What Are The Costs And Economics
UNSLONE Of A Smart Building?

Maintenance and Concept, Design
Alterations \ and Construction
25% 25%
Operations 50%

TYPICAL LIFE CYCLE
COST OF A BUILDING
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BUiI Reduces Capital Expenses

I Lowers cost of construction (single network vs. multiple
networks)

I Reduces commissioning time

Results

D Management Hardware And Software, Network Upgrades,
Web Services And Reductions In Devices: 56% Less

D Cable And Cable Pathway Installation Cost: 16% Less
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Buil Reduces Operational Expenses
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| Effectively Centralizes Management

I Improves Monitoring And Forecasting Of
Energy Consumption

I Easier Change Management

I Improves Staff Productivity

I Competitive Future Procurements
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BUiI Operational Costs
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D Service Contracts, Additions And Remodeling, Software
Upgrades And Reserves For Systems Replacement: 32%
Less

D Annual Savings For Maintenance, Repair And Replacement:
$0.20 Per Sq. Ft

D Staff Training, Increased Staff Efficiency, IT Support, And
Management Reporting: 82% Less

D Integrated Lighting And HVAC, Improved Load Factor,
Coordinated Supply And Demand Strategies:10% Less

D Cable And Cable Pathway Cost For Addressing Moves, Adds
And Changes: 39% Less
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BUiI _‘ onn Life Cycle Costs

D Net Present Value of the life cycle costs of
an integrated system: 24% Less
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BU“CO“" Value of Smart Buildings

DISTRIBUTION OF A BUILDING& COST OVER ITS
LI FE AND THE ADDED VALUE OF SMART BUILDING
SYSTEMS

VALUE WITH
SMART BUILDING
SYSTEMS

VALUE WITH NON-
INTEGRATED
SYSTEMS

Dollars

Time in
Years

Cost/ Revenue/ Value in

o &

OPEX includes Asset and
Facility Management.
Involves Owners and
CAPEX includes Concept, Property Managers.

Design and Construction.
Involves Real Estate
Development organization,
Funding I nstitutions,

Architects, Engineers and
Construction Company
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Example of Traditional Capex
Technology Systems Costs

Office Space CapEx
Building Technology System Estimated Capital Cost Notes

Cabling $536,000 $1.20 to $1.60 per SF
Cable Pathways $720,000 $2.50 to $3.50 per SF
Data Network $550,000

Telephone Network $192,000 1 phone per 1500 SF
Video Surveillance System $312,000 $1.30 per SF

Access Control System $240,000 $1.00 per SF

Video Distribution $300,000 $1.25 per SF

Building Automation System $456,000 $1.50 to $2.30 per SF
Programmable Lighting Control $174,000 $0.45 to $1.00 per SF
Electric Power Management System $72,000 $0.10 to $0.50 Per SF
Public Address $100,000

Facility Management System $100,000

Maintenance Management System $100,000

Total $3,852,000

Assumes 20% ot 1.2 MSF

Assumes very low density

Assumes 200 data ports, fiber switches to connect other buildings, WAPSs, kiosks
Cabing assumes interconections to other buildings
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B -I Capex Savings via Smart Building
UII® Approach

Office Space Cap EX Savings via
Smart Building Approach

Estimated Capital
Building Technology System Cost Saving Notes

7-16% savings with
Cabling $61,640 one cable contractor

15-60% savings on
Cable Pathways $270,000 combined raceway

PM is 8% of Capex,

Project Management $92,448 savings is 30%
Standard Training
Cost of $18K,

Training $9,000 Integrated 50% less

Estimate with
standard databases
Management Hardware/Software $75,000 and web browser

Total $508,088
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Example of Long Term Development

1. Operating Cost Escalating 5% Per Year
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Costs
Operating

SYSTEM Capital Costs Costs * 10 Year Totals
Traditional
Office Space $3,852,000 $270,600 $6,835,788
Residential $10,521,600 $176,150 $12,463,929
Parking, Retalil $879,375 $114,340 $2,140,152
Totals $15,252,975 $561,090 $21,439,870
Smart Building
Office Space $3,343,912 $139,740 $4,884,764
Residential $8,325,682 $80,119 $9,209,119
Parking, Retail $820,135 $71,311 $1,606,453
Totals $12,489,729 $291,170 $15,700,336
Savings $5,739,534

27%




B 'I " Anene How Do You Design And Operate A
UL OTIE Smart Building?
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il Cabling Infrastructure

A Nervous System
A Long Life Cycles

A Important In Determining The
Technology

A Important In Determining The Cost Of
Technology Change Over The Life Of A
Building
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Buil Unified Structured Cabling Plant

A UTP Copper And Fiber Optic W
Cables h

A Voice And Data Telecom
Cabling

A Building Automation
Systems

A Common Infrastructure For
BAS And Telecom Systems

A Manufacturers Schemes
And Products
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BUiI Twisted Pair Cable
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A Two insulated copper cables twisted together into
a Mpairo, with four pairs jacketed together for a
standard 4-pair copper cable

A Reduces Crosstalk

A The wires are relatively thin (between 22 and 24
gauge)

A Unshielded and shielded twisted pair cable

A Relatively inexpensive

A Large number of technicians qualified to install the
cable

A Cable standards guarantee performance of the
cable
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BUiI Fiber Optic Cable

A Single Mode Fiber Optic Cables
I Small Inner Cores (Cores Of 10 Microns Or Less)
I Only One Path For The Light
I Superior Performance
I Used Over Longer Distance

A Mutli-mode Fiber Optic Cables
I Slightly Larger Cores (50 And 62.5 Microns)
I Multiple Paths For The Light
I Used Over Shorter Distances Generally Within Buildings

A The Cladding Of Both Types Of Fiber Is 125 Microns.

A Human Hair Is Generally In The Range Of 40 To 120
Microns (A Micron Is One Millionth Of A Meter, Or About
.00004 Of An Inch
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BUil in Fiber Optic Cable

Singlemode and Multimode Fiber

MULTIMODE Cladding SINGLEMODE
Source | ’/| Detector  goyrce Detector
i Core
multiple light paths single light path

JLow cost sources JHigh cost sources
JLEDs up to 622 Mbps 3 Lasers up 10 Gbps

3Lasers from 1 Gbps 3 400 Gbps + w/ DWDM

3 LQW cost connectors. 3 Higher cost connectors.
3 Higher fiber cost 3 Lower fiber cost.

3 Lower system cost. . 3 Higher system cost.
3 Higher loss -lower bandwidth J Low loss-higher bandwidth

4 Distance up to 2 km 3 Distance to 60 KM+
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BUiI 71T Major Benefits of Fiber Optic Cable

A Immunity from electro -mechanical
Interference

A Immunity from radio frequency interference
A Extremely High bandwidth
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B -I = ____. Coverage Area for Twisted Pair
UHLOmT Cable

BAS
Device
BAS Patch Panel Horizontal
BAS Connection Point
Controller/ ble -
Outstation H orizontal Ca ‘_‘
: 90 m ma* BAS
BAS Device
Horizontal Cable Outlet V
Maximum Horizontal

Distance = 90 m

\ 4

\ 4

BAS Channel
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BUil _ (/11T Common BAS Cable Topologies

BAS device termination Cowverage area
n [ BAS 1
r device

Coverage area

. BAS 2
Horizontal cables

Coveraye area
~-~. I Emmmm—e——aaad BAS
device

HC

Cowverage area 10

L BAS
device Max

Maximum of 10 bridges branches
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B -I P Common BAS Cable Topologies
UII" (continued)

BAS device termination

Horizontal cables \

r Coverage area
. e o A
IIr device il
*H,.*Cmrﬂrnge area

HC HCF BAS

Coverage ...:
!

area cables
o o |
device
r
=‘-I"a \\‘1 Eﬂh‘, “ Cowerage area
doevice Tl % | —=l=pore

Coverage area Coverage area
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B -I P Common BAS Cable Topologies
UII" (continued)

Coverage area cable
Hﬂrlzﬂntﬂlﬂﬂhlﬁﬂ ‘/

Coverane area
;
- Ll
device ,* ~ Loverage area

BAS
device
!
Ji BAS
» device

* Cowverage area

Coverage
area cables

Horizontal cable

BAS

BAS device termination —— | ™ L_device
Coverage area
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BuilConn
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Ultra Low-Power Smart-Dust Nodes

(

1

Mote

3 Sersor & Doto AcQueiton Boonds
M ProcencgRods Boords (Moles)

New! Indoor
MICAZ2 Housing
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IEEE Std 802,15.4™-2002

802.15.4"

IEEE Standard for
Information technology—
Telecommunications and information
exchange between systoms—
Local and metropolitan area networks—
Specific requirements

Part 15.4: Wireless Medium Access
Control (MAC) and Physical Layer (PHY)
Specifications for Low-Rate Wireless
Personal Area Networks (LR-WPANSs)

IEEE Computer Soclety

Sponsored by the
LANMAN Standards Committee

& IEEE

Pubtwed by
The (MlEae 0 Decics wnd Cacironts DAgiess, 1o
3 PO AVNG. New YO WY 100165007, USA
a Frist SH#127

1 0ot 2000 FOF SS3627




BUiI ZigBee Overview

A Provides For Low Data Rate Networks

A Uses Unlicensed Frequencies (900 Mhz And 2.4 GHz)

A Aimed To Address Residential, Building, And Industrial Control
Devices

A Maximum Speed Of ZigBee Devices Varies Up To 192 -250

Kbps (A Measure Of Bandwidth, Kilobits Per Second). The
Maximum Distance Varies Between 20 And 50 Meters.
A Advantages:

I Low Power Usage As The Devices Only Require Two AAA
Batteries

I Wide Support From More Than 100 Companies Supporting The
Standard (Companies Such As Motorola, Honeywell, Samsung,
Mitsubishi, And Others)

I Mesh Technology Which Allows Network To Be Configured In
Several Topologies

I System Scalablity Where Thousands Of Devices Can Deployed
Within A Building
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To o To o Do I

il Wireless WtFiI

Replaces A Cabled Ethernet Connection With A Wireless Device.
Operate In Two Unlicensed Radio Frequencies, 2.4 GHz And 5 GHz
Throughput Of 11 Mbps And 54 Mbps

Ty

pical Areas Coverage Indoors For Omnidirectional Wi-Fi Antenna

Are 100 To 300 Feet
Typical Wireless Access Point Can Generally Serve 1Q0 Users,
Concerns

User® Distance From The Antenna

Uses Of The Same Unlicensed Frequencies By Other Devices
Obstacles Within And The Structure Of Buildings

Security

Potential Wireless Mesh For Use Of Wife Network
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Buil 717 Utlization of Standard Cable

Major Systems Sub Systems Common UTP SCS Devices
Voice | ~ |HANDSETS,NIC |
| Office Automation s Data | —|NICS |
Video — — TUNER, NIC |

|

Access Control \j READERS, PADS
| Security Systems » Surveillance | | CAMERA

- SENSORS

1]

Detection

|

PANELS
SWITCH, BALLAST

CONTROLLER

ﬁ Power \7
Energy Management 5‘ Lighting ‘7
\—.ﬁ Elevators [
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SENDING DATA

OS| MODEL
LAYERS

Applications
Layer

SMART
BUILDING
PROTOCOL
SUITE

Presentation
Layer

Session Layer

APPLICATIONS

Transport Layer

TCP

Network Layer

Datalink Layer

Physical Layer

ETHERNET
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Major Systems Sub Systems NTS Devices

Voice ’—E
‘ Office Automation % Data '—[
Video '—[

SWITCH, BALLAST

|

READERS, PADS

|

>
» o+ [SENSORS |
=<
n ,;\U, +—————{TUNER, NIC |
Access Control | o
. O ' |CAMERA
| Security Systems » Surveillance | 7 C:E |
. C ¢ | CONTROLLER |
Detection | 2
O [ HANDSETS,NIC |
T

PANELS
NICS

I

ﬁ Power ‘ ﬁ
L

Energy Management 5‘ Lighting r

\—.ﬁ Elevators |
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Buil XML

36

A Worldwide Standard For Exchanging Data
A Simple, Flexible Text Format
A Not A Programming Language Or Protocol

A Applies fiTagso Before And After The Data Content
To Define The Data

A Opening Tag, Closing Tag And Content Call An
fElemento.

A Elements Organized In Indented Outline Style

A Developers Can Create Their Own Tags Making It
Easy For Third Party Applications To Identify And
Use The XML Data.
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B °| Smart Building Foundation:
Ul Interoperable System Databases

A Each System Has G
Database Associated. R

A Data May Also Be - T o
Needed By Another ° ]
Technology System

A Database Standards % Q
Allow For The Access e e
To Or Transfer Of
Database Information 9

A Web Access
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BUiI ___ Structured Query Language
| (SQL)

A Standard Rules For The
Definition, Structure,
Operation, Manipulation,
And Management Of
Relational Databases

A Adopted By All Major
Manufacturers

A Run On A Variety Of
Hardware And Operating
Systems

A Uses A Row And Column
Structure Much Like The
Spreadsheet
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Buil _ (11t Open Database Connectivity

Application such as
spreadsheet, data access
interface, etc which passes
SQL statements to and

APPLICATION

receives data from Driver

A ODBC Allows Access
To Databases Through
A Middle Layer Of
Software.

AODBCisan SQiBased  we i
Interface |

results to Application

DATABASE Database Ma g ement
Sys t ems Wth ated
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BUilconn' Sample Products
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