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I\/Ianagng Expectations

This will be a 40,000 foot
overview of a co opic.
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Some Questions

Is this topic of interest to you?
What type of projects are you doing?

Do you design? Install?
‘What do you design?
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“What's that writin° mean, NI-KE?*




The Integrated Intelligent Building
1984 “smart” building “future-proof” cabling:

® Type 9880 coaxial cable for Ethernet backbone
® Type 9907 coaxial cable for Ethernet to the Desktop
® Type 9296 coaxial cable for IBM dumb terminals
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Dual type 9555 coaxial cable for Wang word processor

® 4, 65, 12, 25-pair telephone cable

-

® |IBM Type-1 Token Ring shielded, twisted-pair cable




By 1989
Unshielded

Twisted-
Pair (UTP)
cable did it

all.




The Integrated Intelligent Building

And now, Back to the Future

“I've gotta check this out, Doc!"




The Integrated Intelligent Building

What have we learned from the past?

We can’t create a future-proof design, but we can
design for the strategic accommodation of change.

That Is, creating a design that will allow the building
and its infrastructure be economically modified over
time. This concept is often in conflict with project and
construction budgets based on today’s needs.

Sometimes the best investment is empty condulit.
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The Integrated Intelligent Building

What is an [IB?
or
What problems does an IIB solve?




What makes them intelligent? RBicss




Digital Lighting
FAX Video Control

MIDDLEWARE [BibAssdl 1001000

Mbps
SOFTWARE / Ether net

Digital
Occupancy Thermostat
Sensor
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Enterprise System
Web Browser

Cell Phone/

|| XML/SOAP = HTML/HTTP | : WML/WAP
| é | 3 i3 3

H

BACnet"/IP, 100baseT Ethernet )
ME Line
« Multiple Equipment Controller for central plant, ete.
. « Routes between BACnet/IP, Ethernet, MS/TP,
To Th:rd Par‘ty Equ!pment e ARCNET, PTP

e R 5 « Conforms to BACnet B-8C BIBB
fReric « Converts between any of 100 different third-party
Ethernet, ARCNET, E1A485, E1A232 TR protocols

AP i » 1/0 expansion up to 200 points
i 3 - 100M ethernet option
: « Graphically programmable

BACnet MS/TP, ARCNET

SE Line ZN Line

» Single Equipment Controller for AHU, +» Zone Controller for fan coil, VAV, etc,
rooftop units, etc. - > - Supports BACnet M5/TP, ARCNET

« Supports BACnet MS/TP, ARCNET . + Conforms to BACnet B-AAC BIBB

« Conforms to BACnet B-AAC BIBB R + VAV model includes integral actuator and

« Local Keypad/Display flow sensor that meets ASHRAE air quality

» Various point configurations — standards

« Graphically programmable « Graphically programmable

Room Sensor i Room Sensor Pro
« Intelligent sensor and display
» Multiple sensors for averaging
applications

Room Sensor




The Integrated Intelligent Building

Self-Powered Sensors Communicate FHEDEE 0
Building Defects

Monday, 23 March 2015

Michigan State University researchers have developed a
technology that allows sensing, communication, and diagnostic
computing — all within the building material of a structure.

Using energy harvested from the structure itself, the
"substrate computing" system features sensors that
continuously monitor and report on the building's integrity.

“Adoption of such monitoring has previously been limited
because of the frequency of battery replacement for battery-
powered sensors,” said Subir Biswas, professor of electrical
and computer engineering, "as well as the need for a separate
communication subsystem usually involving radio frequency
sensor networks.”




The Integrated Intelligent Building

e IS this the future of an IIB?

e Every light bulb, light switch, power
outlet, VAV box, valve, lockset, and
thermostat connected to the a network?

e |IPv6 offers 2128 or 3.4 x 1038 IP addresses
340.282.366.920.938.463,463,374.607,431,768,211.456

World’stiniest computer:
Michigan Micro Mote (M3)

y = Bicsi




The Integrated Intelligent Building

That’s Equal To

e 40,000 IP addresses for every atom on the
surface of the surface of the earth

¢ 655,570,793,348,866,943,898,599 IP
addresses for every square meter on the
surface of the earth
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The Integrated Intelligent Building

Designing the lIB




s

The Evolution of Design Tools

Specialty Design Tools 2D Manual Drafting

Sty = 2 5 Mw
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Building
Information
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The Integrated Intelligent Building

Free full-function equivalent of AutoCAD
For Windows, Mac and Linux
www.3ds.com/products-
services/draftsight/overview/

CAELE TERMINATION JUNCTION BOX
WITH TAMPER SWITGH
RANDL T-55017 (5™ 5 X 2-781

SEE DRAWINGS FOR BPECIFIC DEVICES
TO BE INSTALLED AT SPECIFIC DOCOR

QNLY CABLES NEEDED FOR INSTALLED
DOCR HARDWARE TO BE EXTENDED
FROM JUNCTKOM BOX TO DOOR
HARDWARE

CABLES BETWEEN JUNCTION BOX AND
DOCR HARDWARE TO BE SAME TYPE AS
‘CABLE BETWEEN SECURITY EQUIPMENT
RDCM AND JUNGTION BOX

‘SPLICING TECHMQUE BETWEEN DOOR
HARWARE WIREE AND SECURITY
‘CABLING SHALL BE SUITABLE FOR HELD
CONDITIONS

SPLICES NOT READILY ACCESSIBLE
AFTER INSTALLATION SHALL BE
SOLDERED PER

(NSULATED WITH DUAL-WALL,
SEMIRIGID POLYOLEFIN TUBING
‘BPLICES ACESS|BLE USING HAND
TOOLS AFTER INSTALLATION SHALL USE.
M DG 514 CONNECTORS FOR #22- #14.
AING OR APPROVED EQUAL

GABLE PATHWAY METHODS AND MEANS BETWEEN
JUNCTION BOX AND SECURITY EQUAPMENT ROOM
—BASED CH CEILING TYPE

SEE DRAWINGS AND SPECIFICATIONS FOR DETALS

DEDICATED 120%¥ POWER OUTLET
RJ-45 DATA NETWORK JACK

ROOM
CONTAINNG
SECURITY
EQUIFMENT

CABLING BETWEEN SECURITY EQUIPMENT ROOM
AND BOCR JUNCTION BOX

QUANTITY CHE (1)
COMPOSITE CABLE CONTAINING FOUR (4) INCIVIDUAL GABLES
- THREE-PARR BHEELDED CARD READER CABLE

4 CONDUCTOR: ELECTRIC STRIKE POWER CABLE

2 CONDCUTOR DOOR STATUS CABLE

4 CONGUCTOR REQUEST TO EXIT CABLE
NOTE: SEE WIRING DIAGRANM FOR ACTUAL CABLE AND CONDUCTOR
A3SIGNMENTS: AND CIRCUITRY

GUANITY OME {1)
BEMON CATEGORY TA SHIELDED TWIHTED PAIR CABLE
{FUTURE SECURITY GAMERA)

QUANTITY TWO (2)
FOUR {4) CONDUCTOR GABLE

~GABLE 1 OF 2 DOOR PROP ALARM AND TAMPER SWITCHES
-~ GABLE 2 OF 2 : SPARE CONDUCTORS




The Integrated Intelligent Building
The Building Information Model

3D Design
e Architect designs central model
e Design team members copy model

e Structural, electrical, plumbing ...
 What to model? (e.g., conduits > 2”)
* Level of object detall
 Models updated and synchronized
e Collisions detected
e Subs prefabricate assemblies
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The Integrated Intelligent Building

1. Download 30 day trial version of Revit

2. After 30 days, Revit will stop working

3. Revit viewer will continue to work
http://www.smarterarchitect.com/revit-viewer/




The Integrated Intelligent Building
The Building Information Model

BIM Design and Database
 Family of objects
e Walls, piping, equipment

e Levels of detall
e Standardization of field names
e Format of data




LEVEL of DEVELOPMENT

LOD 100

2

Concept (Presentation) Design Development

LOD 200 LOD 300

o,
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Documentation

LOD 400 LOD 500

Construction

Facilities Management

DESCRIPTION:
Office Chair
Arms, Wheels
WIDTH:

DEPTH:

HEIGHT:

MANUFACTURER:

DESCRIPTIOMN:

DESCRIPTION:

Office Chair
Arms, Wheels
WIDTH:

700

DEFPTH:

450

HEIGHT:
1100

MANUFACTURER:

Office Chair
Arms, Wheels
WIDTH:

700

DEPTH:

450

HEIGHT:

1100

MANUFACTURER:

DESCRIPTION:
Office Chair
Arms, Wheels
WIDTH:

685

DEPTH:

430

HEIGHT:

1085

MANUFACTURER:

DESCRIPTION:
Office Chair

Arms, Wheels
WIDTH:

BA5

DEPTH:

430

HEIGHT:

1085
MAMUFACTURER:

Herman Millar, Ing.
MODEL:

Mirra

LOD:

100

Herman Miller, Inc.
MODEL:

Mirra

LOD:

200

Harmnan Miller, Inc.
MODEL:

Mirra

LoD

300

Herman Miller, Inc
MODEL:

Mirra

LOD;

400

Herman Miller, Inc
MODEL:

Mirra

P

01/02/2013

(Only data in red is useabla)

practicalBIM.nat @ 2013




BIM (Building Information Modeling) Download Center for
Network Infrastructure Hardware Models

Network Racks, Cabinets, Enclosures, Patch Panels and more in Revit, DWF,
AutoCAD 3-D and ACIS 3-D formats

Building Information Modeling (BIM) uses multi-
dimensional, spatial models that incorporate
detailed product information for the building
components. BIM offers many benefits such
as improved integration of the design process
and identification and avoidance of potential
spatial interferences,

To support our partners using BIM initiatives,
Siemon provides a growing library BIM models
of our network racks, cabinets, cable
management and other network infrastucture
products. These models are provided in
multiple formats {Revit, DWF, AutoCAD 3-D,
ACIS 3-D) for optimal compatibility with
today's leading BIM software programs

including Autodesk® Revit® and Bentley® MicroStation.
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The Integrated Intelligent Building

A high-performance copper, fiber
optic and wireless communications
network Is considered the enabling

technology for an Integrated
Intelligent Building




The Integrated Intelligent Building




The Integrated Intelligent Building

One cable system capable of supporting:
e Legacy Voice, Video, Data
« BACnet, LonWorks, ARCnet, PROFINET
« MODBUS
e Ethernet IEEE 802.3
e Digital serial data transmission
e (RS 232, 422, 423, 485)
 Analog data transmission
e 0-20 and 4-20 milliamp process control

* 0-10 volt process control .
Bics/
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g o Gnd
MCAS Field Wiring
E 10 AWC 4C LDOXE PMWER RBCDEBRLZI4567689
Sample Hookup Diagram Tx RS-232
www. kadtronix.com R Ea'g'neade'
+5v | O Scanner
0 Gnd [oHls -
TR;E 1 Door-Exit Z2 i 3R Snid Cord Reader ABCDEB123456789 =
Door-Exit | 1 e I ‘n‘_
RS4a5+ | S :
R=455-
Mo | RS485 +
o 18 Gnd | RS-485 22 AMG 2C Door Contact ABCOEBL123456789 =
:l] Beeper | RS4E5 - to PC
Data |5
Clock é ﬁ
R1 ACLD |
+Sv0utg IO " 22 NG AL Rex-Spare ABCDEBL1Z234567898
+4in |tz S
Activation
O Gnd Q 1 £OM Device
Mote 11 Both RE-232 and TTL readers showwn, Only
one is recuired in actual use. Beener
Mote 21 Door activation device and door-exit button Data -|n_I||—L [S(:.l.ockf[)ata:l
are aptional and depend on your application Clock ag = "Fe o
Proximity
hate 3) MCAS controller accepts an input supply voltage Card Presence | card-Reader
(%im) of 7 510 25%DC. However, if relay B1 is =y
populsted on the terminal board, Yin must be equal ond
ta the relay coil voltage. Inmost cases, Vin= b n
12%DC.

+12%DC Ext.
_|_F'nwer Supply

Mote 41 Current draw onthe +3% regulated ouput st
terminal postion 3 should be limited to 100 ma& to
prevent damage ta the contraller .

Polyethylene
Insulation




Industrial (aka
hardened) Ethernet
switches are designed
to operate over an

extended temperature
In unconditioned
environments
(e.g., -40°C to -75°C)
without cooling fans




The Integrated Intelligent Building

How will this effect me?

New equipment, new terminology
New cable types

New methods and means, new
temperature extremes

Multiple stakeholder coordination

eI

More documentation gics/




The Integrated Intelligent Building

Intelligent Building Cabling Standard
« ANSI/TIA Standard 862-A

Building Automation Systems Cabling

Standard for Commercial Buildings




The Integrated Intelligent Building

ANSI/TIA Standard 862-B is still In
committee

 Technical iIssues to be resolved

* Nomenclature changes

Proposed name change from

“Building Automation Systems Cabling
Standard for Commercial Buildings”
T0

“Intelligent Building Systems Cabling
Standard”

eI

Bics/




The Integrated Intelligent Building

Pros and Cons of integrated cabling:

Pros: Vendor, application and protocol
Independent; avoids redundant design efforts;
decreases construction costs (13% to 30% most
frequently quoted numbers for BAS, BCS, BMS
cabling); reduces life-cycle operational costs; and
creates optimal ratio of active-to-spare cables.

Cons: Requires more coordination, knowledge of
multiple systems and willingness of vendors to

support cable plant. .
Bicsi
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[ Contractors

Interior

Designers | ——

BlIM

Civil
Engineers

{Canstructi
Managers

| Architect

< » ," Mecha nical

Engineers

[ Electrical |
Engineers

. Broutek '

Fartner Saation.

Building Information Modeling (BIM)

Design Authoring Tools «

3ds Max Design £ g s

CADapuItFM
FM Desktop

Constructware /
Buzzsaw

os‘r);\

Pariner Soltion

INTEGRATED H
“twuchMMENmLE
4 (=] sovumions H

Pai rer S\J\ulo Shha . 7
| Eevn MEP o

Analysis Tools <

- *'"Smart
- | GronmecTSy ...
8 S
GBS \i ' Broutek

i 11
Partner Products. Snluhun

C Y

by i
954-772-7300 Ext.127
" CADD
Autodesk Impression
Somp sy

A
Trelllgence

" Parmer Sululmn

ES %A Reyit .
Architecture

INTEGRATED
@ ENVIRONMENTAL 3

Intelisolve

Civil 3D

CIVIL AND
STRUCTURAL

WEP SYSTEMS d
@mﬁs Revit Structure ENGWE)Eﬁ/’

Risa / ETABS | Adapt / Staad

7 COORDINATION % ANALYSIS % DESIGN % VISUALIZATION % COLLABORATION % SIMULATION *




The Integrated Intelligent Building
lIB Layer Model

Mo M:
Manager
of
Managers

Databasesf

e T

JI: Svstems
Jser |
nterface




The Integrated Intelligent Building

Data Exchange

Spreadsheet

Database

Comma Separated File
AutoCAD block attributes
BIM file (shared data)




The Integrated Intelligent Building
BIM: How Will As-Builts Be Delivered?

Who delivers the BIM model?
Architect?
Each trade?

Who Is responsible for the accuracy?

Does It need to interface to a facilities
or property management system?

L}
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High-density
Wireless Access Point

16 radios each with Its
own antenna

1,000 users

1 GB Ethernet
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VIBRATIONAL PARASITES

The typical building never stops shaking. Air
conditioners, heaters and even computer

fans vibrate the walls, floors and ceilings. Uni-

versity of California, Berkeley, researchers are
working on tiny wireless devices that scav-
enge this continual buzz as a source of
power. The devices attach to surfaces
throughout a building to monitor conditions
such as airflow and temperature, and contain
transceivers that send data to a central com-
puter that can adjust the climate.

Better than batteries because it doesn't
run down, and more practical than wall
wiring, the device's power scavenger uses a
piezoelectric material and a weight attached
to a springy cantilever (photo) to convert
mechanical pressure into electricity. Berkeley
mechanical engineering graduate student
Shad Roundy has built quarter-sized scav-
engers that generate 70 to B0 microwatts—
enough to run a sensor and
transceiver—and aims to demonstrate more-
powerful devices by year-end.

Fig. 3. The LTC3588-1 employs a high-efficiency
buck converter to harvest ambient vibrational
energy via piezoelectric transducers, and then
convert it to a well-regulated output for use by
other components.
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SECOND EDITION

BIM Handbook

A GuiDE TO BUILDING INFORMATION MODELING

FOrR DOwWNERS, MANAGERS, DESIGNERS, ENGINEERS, AND CONTRACTORS

CHUCK EASTMAN - PAUL TEICHQLZRAFAEL SACKS « KATHLEEN LISTON

Hardcover: 048 pages
Publisher: Wiley; 2 edition (Apnl 1

Language: English

ISBN-10: 0470541377
ISBN-13: 978-0470541371

9, 2011)




The Integrated Intelligent Building

Audiovisual Control and Signal Processing
Equipment Manufacturers

AMX
WWw.amx.com

Crestron
WWW.crestron.com

Extron
wWww.extron.com




The Integrated Intelligent Building

Related Publications

Building Design + Construction Magazine
www.bdcnetwork.com

Engineered Systems
www.esmagazine.com

American School & University
www.asumag.com www.schooldesign.com

Healthcare Management Technology
www.healthmgttech.com

Medical Construction & Design
www.mcdmag.com




The Integrated Intelligent Building

Related Publications

Security Magazine
www.securitymagazine.com

Security Sales & Integration

www.securitysales.com

Mission Critical Data Center and Emergency Backup

Solutions
www.missioncriticalmagazine.com




The Integrated Intelligent Building

Related Publications

Digital Signage
www.avnhetwork.com

Commercial Integrator
www.commercialintegrator.com

Sound & Video Contractor
www.svconline.com

AV Technology
www.avnetwork.com




The Integrated Intelligent Building

Organizations

Council on Tall Buildings and Urban Habitat
www.ctbuh.org/

The Whole Building Design Guide
www.wbdg.org/

Sustainable Buildings Industry Council
www.sbicouncil.org/




The Integrated Intelligent Building

Organizations

Continental Automated Building Association (CABA)
www.caba.org

Smart Buildings Institute
www.smartbuildingsinstitute.orqg

Automated Buildings On-Line Magazine
www.automatedbuildings.com/




Questions?

Ernest Schirmer, Senior Engineer
Technology Design Group
Vanderweil Engineers
eschirmer@vanderweil.com




