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Co jsou to inteligentni budovy ?

- Kombinuji technicke i organizacni prostredky za ucelem
maximalniho uspokojeni potfeb uzivatell, provozovatelu i
vlastniku budovy

- Obvyklé cile:
Komfort prostredi - teplota, osvétleni, bezpecnost, zabava, ...
=> spokojenost najemcu
Efektivita provozu budovy => $$$
Setrnost k prostfedi => “marketing”

- Dnes typicky znamena centralizovane fizeni s vzajemnym
propojenim jednotlivych systému



Historie

- Pocatky v 70. letech minulého stoleti — koreny v ASR,
optimalizace vyrobnich procesu

- Rozvoj v 80. letech — PLC kontrolery (Programmable Logic
Controllers), pozdé&ji mikroprocesory

- Ridici systémy — BAS (Building Automation Systems), EMS
(Energy Management Systems), BMS (Building Management
Systems)

- Zpocatku heterogenni systemy, proprietarni protokoly,
dedikovana funkcionalita

- 90. léeta — standardy pro interoperabilitu, napf.
LON — Local Operating Networks
EIB — European Installation Bus a jeho naslednik KNX

BACnet — Building Automation and Control Network
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Trendy

- Integrace systému do jednoho transportniho komunikacnho
prostredi na bazi LAN/WAN TCP/IP siti

Brany, preklady protokoll a konsolidace fyzickych kanalt/sbérnic

- Integrované BMS, zastresujici heterogenni prostredi pod jednu
spravu

« Propojeni s tradiCnimi informacnimi systémy
Facility management, logistika, personalistika

- Napojeni na moderni komunikacni prostredky
Hlas, telepresencni/videokonferencCni systemy, digital signage, ...
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- Duraz na sniZzovani provoznich/energetickych nakladu
- Rostouci role “zeleného” marketingu

- CertifikaCni systémy budov — LEED, BREAM, SB Tools, DGNB
. [ D DO C o D |




Role IT v ramci (administrativnich) budov

1. IT jako business nastroj
=> gpotrebitel energie
2. IT jako zastresujici infrastruktura
=> sjednocujici prvek pro ostatni systémy budov
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Rozdeleni spotreby energii

Consumer  Handheld
iaati Devices
P Communications
Lighting IT Equipment 6.1% 0.5%
) o 11% 250 Wireless
Transportation Buildings Infrastructure PCs, Laptops &
25% 25% 7.3% Monitors

31.5%
Wired Telecom
11.1%

IT
Equipment

Enterprise
Buildings

Heating, Cooling,
and Ventilation Printers 14.5%
58%

Total Energy
Consumption

Other 6%

?

Enterprise/SMB
Comm. 13.3%

Servers 16.2%

Manufacturing
50%

Cost Savings Sustainability Mandates
« Rising energy costs « Regulatory compliance
- IT device proliferation - Government mandates
- Change Behavior - Company requirements

Source: BOMA 2006, EIA 2006, AIA 2006
Source: UK Energy Efficiency Best Practice Program; Energy Consumption Guide 19: Energy Use in Offices
*Source: Gartner Dataquest, Forecast of IT Hardware Energy Consumption, Worldwide, 2005-2012.



Zakladni koncept

Sit' jako centralni nervova soustava spravy energie
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BENEFITS

- Greater visibility into energy usage

SOLUTION DESCRIPTION

- Delivers both monitoring and control

- Policy based energy management via the network - Energy and operational cost savings

- Broad adoption across platforms - Energy mandate compliance



Priklad architektury rizeni (IT) Energie

Cisco EnergyWise

MANAGEMENT APPLICATIONS

Energy Management Network Management Building Management

Applications Applications Systems

EnergyWise Management API

Network Infrastructure

EnergyWise SDK / APIs POE / POE+ / UPOE

IT-DEVICES BUILDING FACILITIES
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Jak to funguje
Network-Based Energy Management
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Endpoint Endpoint
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Process:

1. Secure Authentication

2. Auto-discover devices

3. Collect energy
consumption

4. Set power level modes

5. Configure Time of Day
Policies



Jak to funguje
Network-Based Energy Management
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Jak to funguje
Network-Based Energy Management

Discovery using CDP For Each Device:
(Cisco Discovery

I
v' Name
Protocol) or UDP
v

v Switch Interface

Process:
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Jak to funguje
Network-Based Energy Management

» Process:
Application [ =o%|  |Phoned| 45 Watis 1. Secure Authentication
‘ Phone2 9 Watts 2. Auto-discover devices
Phone 3 6 Watts 3 C ”
. Collect ener
Switch AP 1 2 Watts consumption

% 4. Set power level modes
=
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5. Configure Time of Day
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EnergyWise Levels

Normalized representation of device power states

=
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Full
A power level indicates the power state of

a device

High

For example, level 2 or 3 for PC => Standby Reduced

. : Med
The power management application and Operational edium

CLI can tell devices to enter power states
using a power level set command

Frugal

Low

For example, set level 3
Ready

The device can also communicate its

power level back to the network Standby

Standby Sleep
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Hibernate
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Jak to funguje
Network-Based Energy Management
Process:

1. Secure Authentication

i

Set :._, [
Keyword HQ e = EE
‘ 2. Auto-discover devices
Power Level 10 (Power On)
3. Collect energy
consumption
4. Set power level modes
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Jak to funguje

Network-Based Energy Management

Management
Application
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Switch

IP Phones
and APs

EnergyWise Recurrences
used to configure time of
day settings

Power Standby

Devices

Process:
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Jak to funguje
Network-Based Energy Management
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Jak to funguje
Network-Based Energy Management
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Jak to funguje
Network-Based Energy Management

Process:

° T Weekends
-]  Saturdayand Sunday 1. Secure Authentication

2. Auto-discover devices

3. Collect energy

Management
Application

-
A

Distribution Power Standby .
Switch On Mode Consumptlon
4. Set power level modes
5. Configure Time of Day
Access E Policies
Switch _

P

IP Phones POE
and APs Devices




Priklad — (IT) EnergyManagement
Architektura

joulex.
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Priklad — (IT) EnergyManagement
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EnergyWise Ecosystem
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http://www.joulex.net/
http://www.csrware.com/index.html
http://www.ayehu.com/
http://www.sanki.co.jp/index.html
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http://www.eaton.com/EatonCom/index.htm
http://www.watteco.com/index.php
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Dnes: heterogenni oddelené platformy

ENTERPRISE APPLICATIONS
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IT jako sjednocujici prvek pro systemy budov

IT sluzby a technologie Technologie budov
Zalozeno na IP | Typicky non-IP

High-Speed Internet j Osvétleni

Bezdratove sité Vytahy

VPN — virtualni privatni site : Sit jakO ) 24/7 Monitoring
sjednocujici
platforma

Audio a video konference EZS/EPS
& &

IP Telefonie HVAC-Cidla

Sprava navstévniku Kamerové systémy

Interactivni multimédia Pristupové systemy

\Y/T\V/

Digital Sighage 04 Energetické méraky




Trend: Sjednocene reseni
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Provnani dnesnich infrastruktur
Tradiéni IT ,» 1echnoglogické LAN*

(Facility network)
Vysoka dostupnost

- Jednoduchost
Pristup do Internetu

, . . L - Oddélenost, jednoucelovost
Vysoka uroven zabezpeceni

) -+ Obvykle:
VySOka propustnost Neprojektovano pro vysokou dostupnost
Mobilita. WiFi Problematické zabezpeceni

Nizka propustnost
Bezpelny vzdaleny pfistup Zadna mobilita
2. . Z&dné pfipojeni do Internetu
Skalovatelnost o " p,J o
Zadny vzdaleny pfistup
Power over Ethernet pro IT zarizeni



Dnesni pozadavky na ,technologické LAN®

- Propojeni vSech systému budovy => Skalovatelnost

- Jednotné fizeni vSech systému, jedno BMS => Vysoka dostupnost

- Remote (energy) monitoring jako sluzba => Pristup do Internetu, Remote access
- Kamerové dohledy vsude => \/lysoka propustnost

- Bezdratové senzory, smart metering => Mobilita

- Napajeni building kontrolért a senzoru => Power over Ethernet

Stejné naroky, které jsou v IT feseny uz
desetileti !!!



Referencni architektura
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Referencni architektura

Dlouhodoby vyhled, konvergované reseni
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Konvergence IT a technologicke infrastruktury

- “Z bezpecnostnich duvodu potfebujeme pro technologickou
LANKu zcela oddélenou infrastrukturu.”

Reseni: Mnoho dlouho znamych existujicich mechanisma pro logické
oddélovani: VLANy, MPLS, VREF, ...

« “Nechci, aby moji ITici spravovali moje building systemy.”

Reseni: Organizaéni procesy - IT administratofi poskytuji pouze garantované
sluzby souvisegjici s konektivitou, ostatni je stale v rukach facility
administratoru.

- Vice najemcu se svou vilastni IT infrastrukturou v ramci jedné
budovy

Reseni: Semikonvergence: Paterni facility sit po budové, infrastruktura
najemcu se k ni bezpecné pfipojuje



Integrace IT s ostatnimi technologiemi v
budovach s vice najemci

1. Separatni IT a technologicka infrastruktura
Najemce spravuje vilastni IT infra, pronajimatel spravuje dedikovanou technologickou infra

Nezavislé systémy, bez dalSich synergickych pfinosu v oblasti nakladu a funkcionalit, avdak
jednodussi zabezpeceni

Typické FeSeni soucasnosti ®

2. Zcela konvergované systémy
Jedina spolec¢na infrastruktura
Jedna sprava infrastruktury (levnéjsi), redundance, mobilita, Skalovatelnost, ...

propojitelnost technologickych systému budovy s IT, jednoduchy energeticky monitoring i Fizeni pfimo
pro najemce (sluzba pronajimatele, lokalné X cloud)

Virtualizace, logické oddéleni najemcu
Pro multitenant prostredi politicky problém, hudba budoucnosti

3. Hybridni model

Najemce spravuje vlastni IT infra, pronajimatel spravuje dedikovanou technologickou infra, avSak
fizené propojeni infrastruktur v definovaném bodé (brany)

Moznost fizeného propojeni technologiii budov s IT najemce, energeticky monitoriong a rizeni
Lze realizovat jiz dnes, politicky priachozi ©



« 2003: IEEE 802.3af PoE - ~15W
« 2009: IEEE 802.3at PoE+ ~30W 2013
« 2011: UPOE (Universal PoE) ~60W

Infrastruktura napaji koncova zarizeni

2003

Llncreasing Applications powered by POE

l iﬁ o Powe,
Consup, i




Power over Ethernet
Priklady netradiCnich zarizeni

Desktop Virtualization Trading Floors

o

Personal Y v e, W Z
L B “.-
TelePresence sl
Catalyst Compact Physical Access
Netrwork Switches Gateways




Priklad: LED osvetleni napajene Pok a
rizene EnergyWise technologii

Joulex video

Nuleds video
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http://www.youtube.com/watch?v=ufjR00Di0iA
http://cisco-clnasia.hosted.jivesoftware.com/videos/1381
http://cisco-clnasia.hosted.jivesoftware.com/videos/1381
http://cisco-clnasia.hosted.jivesoftware.com/videos/1381
http://cisco-clnasia.hosted.jivesoftware.com/videos/1381
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Shrnuti

IT infrastruktura
= Dulezity konzument energie v budovach
» Sjednocuijici platforma pro systémy budov

Pfi navrhu:
= Neuvazovat IT jako oddéleny svét

= Navrhovat vSechny systémy budov tak, aby dokazaly spolupracovat
(IT + BMS + HVAC + osvétléni apod.)

» Pouzivat chytrou a efektivni IT infrastrukturu
= Podpora méreni, vyhodnoceni energii sebe sama a hlavne
pfipojenych prvku
= Schopnost spolupracovat s tradicnimi systémy budov
= Konvergence IT a tradi¢nich systému budov je trend
= Umoziuje nove funkce vedouci k usporam energii
= Konvergovana infrastruktura je levnéjsi na spravu a provoz
= Poskytuje systémuam budov vSechny nové pozadované funkce
znamé z tradinich IT systému



IT infrastruktura jako zaklad inteligentnich budov...

Oddélené heterogenni infrastruktury

Jednotna IP komunikace

. I

Physical
Security

Visitor
Access

.k

Energy
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