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Agenda and Topics

ÅThe Mechanics of Buildings

ÅHVAC Control Systems

ï10 minute break

ÅAccess Control Systems

ÅCCTV/Security

ÅLighting Systems

ï10 minute break

ÅSystem Integration

ÅEnergy Management

ÅBuilding Automation Industry



3

Front Door

Access Cntl

Penthouse

Mech Systems

Control Room

BMS

System Integration

Energy Mgmt

Elec Room

Lighting

Security

CCTV



4

Penthouse

Mech Systems

The Mechanics of the Building

(HVAC)
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Building Mechanicals

ÅFunction ïcomponents of the mechanical 
systems work together to handle the HVAC 
needs of the building or process

ÅTypes
ïBoilers

ïChillers

ïCooling Towers

ïAir Handling Units

ïAir Distribution/Variable Air Volume (VAV)

ïPackaged Equipment
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Boilers

ÅFunction ïprovides hot water or steam for 
heating the building or for process needs

ÅTypes

ïFire Tube

ïWater Tube

ïModular
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Chillers

ÅFunction ïprovides chilled water for cooling 
the building or for process needs

ÅTypes

ïCentrifugal

ïScrew

ïReciprocating

ïAbsorption
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Cooling Towers

ÅFunction ïmoves heat from the process 
water that was extracted from the building 
or process out of the building or process

ÅTypes
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Air Handling Units

ÅFunction ïconditions air (heats, cools, 
humidifies, dehumidifies) for distribution 
around the building

ÅTypes

ïPackaged Units

ïBuilt-up Air Handlers

ÅConstant Volume

ÅVariable Volume
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Air Distribution & VAV

ÅFunction ïdelivers conditioned air (from the 
AHU) to spaces in need (based on a call 
from a sensor)

ÅTypes/components

ïPlenum

ïDuctwork

ïTerminal Boxes

ïDiffusers
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Packaged Equipment

ÅFunction ïAir Handling Units that have 
been packaged for sale based on industry 
demand

ÅTypes

ïRoof Top Units

ïSplit Systems

ïUnit Ventilators

ïHeat Pumps

Home

Warehouse

http://192.168.1.100/Altitude
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HVAC Control Systems

Control Room

BMS
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History of Controls

ÅFunction ïautomates the functions of the 
mechanical equipment which reduces 
human interaction and energy consumption

ÅTypes

ïMechanical Controls

ïPneumatic Controls

ïElectric Controls

ïDirect Digital Controls

ïHMI and Graphics
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Mechanical Control

ÅFunction ïrelied upon human interaction to 
control the Manual Valves and Dampers that 
controlled air and water flow

ÅHistory

ïFirst type of control system

ï1800ôs-1930ôs
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Pneumatic Control

ÅFunction ïused distributed, pressurized air to 
automatically open and close the dampers and 
actuators that controlled the flow of air and water 
in a building

ÅHistory
ïBig advancement from mechanical controls

ïState of the Art in 1930ôs

ïStill used today (explosion proof areas, older buildings)

ïDisadvantages 
ÅNo monitoring capability

ÅNo centralized control

ÅPneumatic systems are hard to maintain

ÅUsed more in process than HVAC apps
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Electric Control

ÅFunction ïused voltage signals (0-10Vdc) 
to control mechanical devices in the building

ÅHistory
ïDeveloped in 1960ôs 

ïVery popular for a short period (1960ôs-1970ôs)

ïExample = Invensys System 8000

ïAdvantages ïmore maintainable (no 
compressors)

ïDisadvantages ïnot networkable = no central 
monitoring or control
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Direct Digital Controls

ÅFunction ïcreates a network of embedded computers that 
use digital signals (1ôs and 0ôs), sent over proprietary 
and/or open networks, as messages to initiate control 
through electric or pneumatic operators

ÅHistory
ï1980ôs to present

ïOEMôs created their own proprietary protocols
ÅSome still use

ïJCI

» N1 ïproprietary TCP/IP

» N2 ïpublished RS-485

ïInvensys

» NW8000 ïproprietary TCP/IP, RS-485

» DMS ïproprietary TCP/IP, RS-485

ïSiemens Building Technology

» Apogee ïproprietary TCP/IP, RS-485
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Sell the Sizzle

ÅFunction ïuses computerized graphical images to 
allow the operator to monitor, control and 
troubleshoot the building from a central location

ÅHistory

ïDeveloped for DDC Systems

ïGraphical User Interface (GUI)

ïHuman Machine Interface (HMI)

ÅStarted as proprietary software for use with specific systems

ÅOpen Systems are changing HMI market

ÅInitially all GUIs and HMI were thick client applications

ÅThin Client ïhosted application that uses the web or intranet as 
a means of distributing graphics and data

HomeTelecom

http://192.168.1.100/Altitude
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Intermission

Letôs take a 10 minute break
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Access Control Systems

Front Door

Access Cntl
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Who is in Your Building??

ÅFunction ïallows the building occupant to 
know who is in the building and prevent 
building access to any unwanted or 
uninvited people 
ïAccess control systems

ïPortal control and hardware

ÅHistory
ïKeyed Doors

ïManned Security

ïDigital Controls
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Access Control Systems

ÅAccess Control Functions

ïHuman Inventory

ïAsset Protection

ïHR Implications (ease of adding/removing 
badges)

ïTraffic Flow Control

ïAccess-initiated HVAC Control
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Portal Control

ÅDoors 

ÅGates

ÅTurnstiles

Home

School

http://192.168.1.100/Altitude
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CCTV/Security Security

CCTV
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Personnel & Asset Protection

ÅCameras

ÅDigital Video Recorders (DVR)

ÅVideo Distribution

HomeSecurity

http://192.168.1.100/Altitude
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Lighting Systems

Elec Room

Lighting
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Lighting the Way

ÅLighting for Function

ÅLighting for Productivity

ÅBusiness Implications of Lighting

ÅEnergy Implications of Lighting
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Lighting for Function

ÅTask Lighting

ïSwitched on based on demand

ïNot typically scheduled

ïCan be motion controlled

ïExamples

ÅDesk Lights
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Lighting for Productivity

ÅGood lighting schemes promote 
Good Productivity

ïNatural sunlight

ÅReduces building energy spend

ÅImproves productivity

ÅImproves environment for building 
occupants
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Business Implications

ÅIncreased productivity of workforce = 
increased efficiency

ÅDecreased energy costs = increased bottom 
line

ÅHealthier environment = reduced sick time
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Energy Implications

ÅLighting can be very expensive

ïTalk about % cost reduction by correcting 
lighting issues

ïNew technology

ÅT-8/12

ÅDimmable ballasts

ÅLonWorks

ïScheduling

ïMonitoring

ïLoad Shedding

HomeSchool

http://192.168.1.100/Altitude
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Intermission

Letôs take a 10 minute break
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Systems Integration

System Integration
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Making Buildings Talk

ÅSystems Integration 
(BMS, ACS, CCTV, 
Lighting)

ÅBuilding Integration

ïCampus

ïMulti-site

ÅIT Integration

ïLAN

ïMAN

ïWAN

BacNet

Proprietary

LonWorks

Integration

Engine
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Systems Integration

ÅLonWorks
ïBMS
ÅTAC
ÅVoyant
ÅDistech
ÅHoneywell

ïAccess Control
ÅCircon

ïCCTV/Security
ÅDina

ïLighting Control
ÅHubble
ÅLeviton

ÅBACNet
ïBMS
ÅAlerton
ÅAutomated Logic
ÅTrane

ïAccess Control
Å????

ïCCTV/Security
ïLighting Control
Å????

Open Systems - Why have 5 different systems

that donôt communicate?

BacNet

Proprietary

LonWorks

Integration

Engine
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Building Integration

ÅMaking diverse systems in multi-building 
and campus environments communicate

ÅBest example = Public Sector

ïCampus built over time

ïSystems installed by lowest bidder

ïResults in ïmultiple systems that do not 
communicate
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Integration Solutions

ÅThick Client Orientated Systems

ÅWeb-Based Systems

ÅWeb Services

ÅoBIX 
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IT Integration

ÅIntegrating the building systems into the 
overall IT infrastructure = IT Convergence

ÅDatabase Integration

ÅERP/Business Framework Integration

ÅXML

HomeOffices


