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TemaTunka goknana

® OCHOBHLIE TEOPETUYECKNE BOMPOCHI
» 3Ha4vyeHue nHTerpauum
» [Moyemy LON? UcTtopua sBonpoca
» 3HauveHune LON B coBpeMeHHOM Mupe

® [lpakTuka npumMeHeHusd
» OnTumarnbHbIV NogxoAn
» BepHucax NpoayKToB
» [1pumepbl NPOEKTOB
» [lpumepbl pelueHumn
» BbiBOAbI
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Y10 Takoe nHTerpaumsi Ha ypoBHe

OTKPbLITOro nEOTOKOHa?

® Bo3MOXHOCTbL MHCTannnMpoBaTb B e4UHOW
cnucrteme obopyagoBaHue pasHbIX
npounssBognTernen.




UHTerpmnpoBaHHasa cucrema

. Check
/ Set Point
Presence Turn On
Detetted Lights




OpgHoypoBHeBasA apXUTEKTypa




[Moyemy LON? Tpu OCHOBHbIE NMPUYUHDbI

; CEFOAHSI YCTaHOBJIEH -',10 ;
‘MUNAJIMOHOB YCTPC
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HemHoOro ncropum
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HeaKKXPaTngi N3MepeHns
Temmepatypel
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HemHoro ncrtopum

[THeBMaTN4eCKME CUCTEMBI

NHTerpupyembl TOMNbKO Mo
HEeKOTOPbIM TUMaM JaHHbIX

CbouT pn yTedkax Bosgyxa

HeBO3MOXXHO NMpoBecCTuU
ONarHOCTUKY OLNBOK ceTu

[axxe pebeHOK MoXeT
LienkaTb 3TUM
obopyaooBaHneMm



HemHoro ncrtopum

e [laHenb oaBneHus
(aHanor KOMHaTHOro
TepmMocTaTa)

® TOYHOCTb 3aBUCUT OT
KannbpoBKK

® YcTaBKa BMOHAa, HO HeT
MHOMKALUMKU TeKyLLen
TemnepaTypbl

e [lpnmeHnma TonbKo
BHYTPW NOMeLLEHUN

LoNMARK ™
Sessions




HemHoOro ncropum

[1lpocTas
oumMmeTannunyeckas
rnojiocka

ToYHOCTb 3aBUCUT O
KannbpoBKK

BuaHa yctaBka u
Tekyuwas Temneparypa

icnonb3yeTca BHYTPU
NnomMeLLeHnn



LLInHHbIEe TeXxHOoNorMmn nepeaavn

EaHHbIX

e [InzanH «cBepXxy-BHU3»
e LleTpanbHo

1-0e NoKoneHue: LHeHTPaIn3oBaHHbIE
CUCTEeMbI

pPacnosfioXXeHHbIN
npoueccop

HeuHTerpnpoBaHHbLIU
UHTEeNNEeKT

3aBUCUMOCTb OT cOos
LeHTpa

O6cnyxunBaHue
cBoOAMUTCA K
00CnyXMBaHu1o
ueHTpanbHoro LMY



LLInHHbIEe TeXxHOoNorMmn nepeaavn

dHHbIX
e MJIK gusaunH
2-0e nokKoneHue : .
CeteBble MNJK ® LleTpanbHbin
npoueccop Ansd
NpUNoXeHus

e PacnpepneneHHble
MoAaynu BBoAa-BbiBOAA

e KonuyectBo
KPUTUYHbIX K COO1O
Y3510B CHUXXEHO

e OGcnyxuBaHue
cBOAUTCA K
oocnyxusaHuro MNJK
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LLInHHbIEe TexHOoNornm nepenayu
dHHbLIX

3-e noKoneHwue:
[NeueHTpanuszoBaHHaa aBTOMaTHUKa

--;ﬂ—f/.

Eal=

On3anH UHTENNEKTYalIn3NnpoBaHHbLIX y3J10B

HeT UeHTpanbLHOro npoueccopa

[MonHoOCTLIO pacnpeneneHHbIU UHTENJIEKT

HeT KpUTUYHbLIX K COOIO y3510B BOOOLLE

O6cnyxuBaHMe He 3aBUCUT OT NpounsBoanTens ooopyaosaHus
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TpeboBaHUA K COBPEMEHHbIM
NPOTOKONMaM aBTOMaTUKMU
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10.
11.
12.
13.

14.

OTKprTOCTb n Haln4dme ornmcaHumn4, pa36|/|Toro Ha rfaBbl MO YPOBHAM CeMI/IypOBHeBOIZ Moaenun
OSl/ISO

O6bem agpecHoro npocTpaHcTBa He MeHble 12000 agpecos
OpHoypoBHEBBLIN OOCTYN K cpeAe nepeaayvn, fiormdeckas cermeHTayus

Mooaepkka HECKOMNbKNX cpen nepedadn (B Kakgon obnactn cBou npeanodTeHns: BuTas napa
ana BMS, RF ana ctapbix 3gaHin v 1.4.)

Moanepkka No-cobbITUAHOrO onpoca
Bbicokasi NOMexoyCTONYMBOCTb (AaXe 3a CYET OTHOCUTENbHOMO CHMXKEHUSI CKOPOCTW)

[Mopaepkka KBUTUPOBaAHUSA (OQHOAAPECHOrO, MHOroaZApeCcHOro, LMpKynapHoro, 6es
KBUTUPOBAHUS)

Mopaepxka Tenerpamm NepemMeHHoOn AnuHbI

B0o3MOXXHOCTb ropsiyero noAkmoYeHnss KOHTponnepa kK cetu
Bbicokasi nporHo3MpyemMocTb CETEBOro o6MeHa.

Hanuune BCTPOEHHbLIX MEXaHM3MOB CETEBOW ANArHOCTUKM
B0O3MOXXHOCTb yaaneHHoro nporpaMMmMpoBaHnst KOHTPOSNEPOB

Hanuune gocrtatoyHo yaoOGHOro MHCTPYMEHTANbHOrO MporpammMHoOro obecrneyeHus ans
HaCTPOWKMN KOHTPOSNEPOB, ANArHOCTUKN U KOHOUIYPUPOBaHUS CETU.

BblaeneHHbIn npuknagHon npoueccop



ToproBbie mapku LON®, LONWORKS®, u
LONMARK®

e LonTalk® e Toprosasa mapka Echelon Corporation
ana npotokona ANSI/CEA-709.1-B

) ] e ANSI cTtaHpapT gnsa npoTtoKkona
e ANSI/CEA-709.1-B LONWORKS ceter

e [lpoAyKTbl N NPUIIOXEHUA
® LONWORKS® I/ICI'IOJ¥b3 owme LON TexHonoruo,
TaKXXe 0003HavYeHue Ans npoaykuun,
ucnonb3yowen Neuron® 4yun.
Hanpumep “LONWORKS KoHTponnep
KnanaHa”

e LON e “Local Operating Network” — Hau6onee
yactoe 0603HayYeHne yCTPOUCTB U
ceTeu, NPUNOXEeHUU, UCNONb3YHLLNX
TexHosrioruto LONWORKS
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[Toanumna LONWORKS B cOBpeMeHHOM

EbIHKe

100 Million
YCTPOUCTB

21 LoNMARK
AdenaTtoB

U odmcos

>4,000 OEM
pa3padboTymkoB
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>600 LONMARK
YyrieHOB

700 LOoNMARK
CeptndmumnpoBaHHt
NpPoAYyKTOB

NMpuHsaTa
ApxuTeKkTopamMmu u
NpoeTUpoOBLUMKAMU

300,000
JAHcTannupoBa
cUcTeMm

CoTHuM
KBanuduvuupoBaH
159D ¢
CucremMHbIX
H1EerparTopos

Thicaun
NPOAYKTOB MNo
BCEMY MUPY



CooTBeTCTBME COBPEMEHHbLIM

CTaHEaETaM
ANSICEA-709.1-B  (ansi / B CTEA

EN 14908-1:2005 [t

GB/Z 20177.1-2006

|IEEE 1473-L
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[MepBu4HbIe anemeHTbl LON

Device
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Cpeabl nepenaum

Channel Type Medium Bit Rate Maximum Distance
Twisted Pair 500 meters Free Topology
TPIFT-10 Free or Bus Topology k. kbps 2700 meters Bus Topology
Twisted Pair Link Power 500 meters Free Topology
TPILP-10 Free or Bus Topology 78 kbps 2200 meters Bus Topology
Twisted Pair
TP/XF-1250 (Transformer Isolated) 1.25 Mbps 130 meters
Twisted Pair
TP/XF-78 (Transformer Isolated) 78 kbps 1400 meters
. 5.4 kbps C-Band .
PL-20 Power Line 3.6 kbps A-Band Environment Dependant
10 Mbps .
IP-10 LONWORKS Over IP 100 Mbps Determined by IP Network
FO-20 Fiber Optic 1.25 Mbps 30 kilometers
~ 2 kilometers (Environment &
RF-10 RF (49 MHz) .
RF-100 RF (433 - 472 MHz) 4.88 kbps Transceiver Power
Dependant)
IR Infrared 78.1 kbps 10 - 30 meters




LONWORKS ceTH

@ B
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LONWORKS nornyeckass cermeHtauus




CeTeBble nepemMeHHbIe N UX TUNbI

e Network Variables

JNlornyeckan abcTpakumsa BepxHero ypoBHS
mogenu OSI/ISO. UmeeT TN M HanpaBneHue

® SNVTs

“Standard Network-Variable Types”:
CtaHgapTHble TUNbI CeTeBbIX NepeMeHHbIX

e Configuration Properties
KoHdurypaumoHHble nepeMeHHble.

e SCPTs

“Standard Configuration-Property Types”:
CtaHpaTpHble KOHUrypauuoHHble TUMDI.
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CeTeBble nepeMeHHble




JaTtynku v npuBoabl




CBA3biBaHMe ceTeBbIX NnepemMeHHbIX
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CoBMeCTUMOCTb ceTeBbIX NepemMeHHbIX

nviSpaceTemp

nvoSpaceTemp

LONMARK®
INTERNATIONAL

LoNMARK ™
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Standard Network Variable Type

s}
Caamminar 1104

LoNMARK"
Layer1-6
Interoperability
Guidelines

Septembe 0k

LONMARK"
Application-Layer
Interoperability
Guidelines




LONMARK cpyHKUMOHanNbHbIEe Npodounu

nblind Controll

Mandatory

Variables

“
[ Variables

LONMARK™
Functional Profile:
Sunblind Controller

SPPTzunklindController

Optional nvoSbindStates

Network | SNVT_sbind_ state .

Mandatory:

Send Heartbeat

Receive Heartbeat

Input Priority

Weather Sensor Fail Default
Window Sensor Fail Default
Location Label

Object Major Version

Object Minor Version

Network nvoShindSetting
~ SNVT_setting




NMpenmyuwectea LON

® HageXxHoCTb —100 MUNMNOHOB . \euwork tLonworks)
YCTPOWUCTB -
NPOUHCTaNNMMPOBaHO

e LlnpoTta BbibOpa N3 TbicaA4
OOCTYMHbIX YCTPOUCTB

® MHoXecTBO
KBanmuumpoBaHHbIX
He3aBUCUMbIX UTErPaTOPOB

»
| ;.n-.'-- o= i
! - ]
i T L |
J | T Y
| =1 1 !
: -
B
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CnoxHble cetn — LON ->LAN->WAN

~ Graphical User Interfa
Network Tools
Diagnostics

7

A’/,’\‘_( 2

Remote Agcéss
Email Algrms
Browser Based Monitoring

and Control
/

IP-852 Router or
oBIX XML Server or
Web Server -

-
s

L=}

o]

Device Network

Standard Network Variables
Exchanged Between Devices

and to PC, Web, Remote
Access
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MHTerpauua Ha ypoBHe 30aHUA O3Ha4vaeT
AoCTyn K uHpopmauumum

FIRE

Functionality checks
Detector service
Fire, Life, Safety

SECURITY
Doors

PIR

Integration

ACCESS

Doors
Buildings
Occupancy
Feed Forward

ENERGY

Utility Monitoring
(Elec/Water/Gas/Qil)
Tenant Building
Air/Water

Heat

Lighting

Back-up Generation

—

v

W

and Control

LIGHTING

(™ schedules

Occupancy Sensing

LIFTS

Breakdown
Maintenance
Traffic Performance

COMMUNICATIONS
Voice/Video/Data

24/7 Monitoring

Breakdown

Plant Tuning
Conditioned Monitoring
Car Park Utilisation

HVAC
Air-Handling Unit
Boilers

Pumps

Fans

Energy Control
Variable Air Volume
Air Quality



Neuron chip - cepaue

koHTpoJIepa LonWorks

|
J opT IIpoToko.bl IIpoTokoJibl
Tpancusep * .
Crsa3u ypoBHeu 1 u 2 ypoBHeu 3-6
| IIpoueccop .
JlonmoaHuTEILHASA CeteBon
YnpaBiieHUSI pm
naMATh IIpoueccop
‘ HocTtynom
CBs3b € YCTPOMCTBOM YnpasJieHue IIpoueccop
(BBox - BHIBOI) -‘ BBOJIOM-BbIBOI0M IpuiioxeHus
|
e @yHKUMOHanNbHaA cxema
e mMukponpoueccopa Neuron
IéUNMMK"




105 Om
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HUcTOYHUK

nuranuda 428
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Cxema TepMuHATOpPA
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LonWorks xoHTpoJ/LIIEpbI

BapuaHT TOomoJioruu

«001Iag IMUHA»

BHUTAas MMapa



SN N\

LonWorks konTpoiepsl

\ NN
\:\\\\\\ ! Tepmun ol
aTop
e 53 Om
1 HcTouHukK

AN nuranus 428
I

BapuaHT TOmoJioruu

«3BE312»
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LonWorks xoHTpoO/LIEpBbI
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LonWorks KOHTpoJLIepBI .\:ﬂm
i

LonWorks koHTpoMIepsI

HUcToOuHUK

nuTanudg 428

LonWorks konTpoIepsl

LonWorks xoHuTpoJL1epbI .’U«i‘ﬂ

BapuaHT TOmoJioruu

«ROJBIOO»



LonWorks konTpoIepsI

53 Om

Bapl/laHT . Hcrounuk
nurtanus 428
vt CMEILNAaHHOHU TOIOJIOTUHA

Sessions

SRR
LonWorks koHTpoJL1epbI ./U/Ul ; Tepmun
e arTop
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B3zaumMoneucrBue ceren

Pa0o4ue mecTa onepaTropos
Ha0JIIOCHUA U YIIPABJICHM

YaajieHHBIH 10CTYII
JJAaHUEM

Cembo Internet, npomoxon TCP/IP

Cemp Intraffe
=

JIBC, Ethernet NHTe/uIeK Ty aIbHBIT

IP/Lon poytep

Cemb LonWorks,| npomoxon LonTalk

NN AN AN
R R il
NN NN NN

NL— NL— \L—

IIporpammupyeMbie KOHTPOJLJIEPHI




LoONMARK Membership
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OnTuMaJbLHBINA OIX0O

OcHOBHbIEe NPUHIIMNBI HOcTpoeHuss U3:
*JICLIEHTPAJIU30BAHHAA APXUTEKTYpa

‘M cnoib30BaHue OTKPBITHIX MPOTOKOJIOB
‘Ucnonb30BaHuEe MCNIBITAHHBIX TeX. PenreHuun
‘UHTEerpanys Ha ypoOBHE MPOTOKOJIA
‘Ucnioab3oBanue ERP cucrem s opranusanun
3P PEeKTUBHON IKCILIYATAIIMU 31aHUA
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He Ba:KHO «4T0», BA’KHO «KAK»

e

Jlozuka pabomovl ycmpoucme 3a0aemcs:

Cranuus

IIporpammupyemsie

LA EL L KOHTPOJLJIEPHI

ylpaBJIeHUS

QNN
— ./Uﬂl Ha ypoBHe nmporpaMMupyeMbIX KOHTPOJLJICPOB
e

Ha ypoBHe padoyeil CTAHIUU KOHTPOJISA

U yHpaBJICHUSA
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CHTPAJIU30BAHHOC YIIPABJ/JICHHA

CUctem
Heuerd Bih@MailldKiflacnpenenennoc

ylnpaBJjieHHue
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MOCTPOEHHUS
g pacrpe/ejieHH

- Pabouas cranuus oneparopa kourpoias b CHEd CM

CHCHI/IaJII/IESI/IpOBaHHaﬂ ceTeBasi Kapra

i
-
ol

Cerb nepeayu TaHHBIX

\1\\\\\ \1\'\\
OFpaMMI/IpyEMI)
JlaTuyuKky 1 NpuBOAbI

LoNMARK ™
Sessions




CUCTeMbl

=] [
[
ek =T
-l [s=] AT
Caframiphion
Elmrinecni
anoiy
T [
i m |
g
. Be=7
L POl I o no
VEEEE iR
i taon
Febitam | il

] Gk Conal

&

Vil

=

[T

e

128 Tespsaas T

s

Wind apead mt

ELERRRLIRRALL

LT LT T T T

] I T o nie—tad _'l
I I =Wt W0 i | e izl L
W] ZEALCO | (St hies | e [[o comzman s cowveme | B2 T K 2
— |

LoNMARK ™

Sessions

o b

-"lﬂllﬂﬂ

— & ae
w AR [ et PomsPiari [Pt | 8 ol

[[wcuzm wom pem O e M B D




JKOHOMMUS CPEACTB HA dTAIle

BbIOOpPA 000PY10BAHUSA HA dTAIlE

CTPOUTEJIbCTBA M (MJIM) MOJAEPHU3AUU

(He3aBHCHUMOCTH OT OJHOIO

IPOU3BOJINTEIIA)

2. BO3MOKHOCTb OpraHu3aluu

TEeHJAepa HA peajM3aluI0 IPOEeKTAa

3. BO3MOXXHOCTH HHTErpaliuu

IOJACUCTEM HA YPOBHE IIPOTOKOJIA

4. lllnpoxuu BHIOOP YCTPOMCTB CO
(BCTPOEHHO MOIIEPIKKOI MPOTOKOJIA.
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Lonworks

Logic
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HRI/IMQE HOCTEOGHI/IH KOMILJIEKCHOU CUCTEMbI OQI/ICHOFO 3AAHU

f—
| ﬁutoEAD 2004 - [E:\main_comp'work'.LANIT tmp'foTosbie’JIuct 21(1) Dynkuyy Ak g _iDL)g i
] File Edit Miew Insert Format Tools Draw Dimension Modify  Window Help =] |

] E : Continuous .'_H— 0.0 mm _v_H ByCalor _'_“

P - 88300200 I0L NN\
SRl

==
=

IC+EPR

bl
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Regenerating nodel . -
AutoCAD menu utilities loaded.

”~
73
il

Command :

LONMary_2420245,504681 00000 | snaP| GAID|[0RTHD POLARI[05NA OTRACK| LwT [MODEL

Session: iﬂﬂycx]: L‘ﬁ! & :—irj & ”I gWindows Carmmander 3.5...] Microsoft PawerPoink - [P... ]{E] AutoCAD 2004 - [E:\m...




HEI/IMEE HOCTEOGHI/IH KOMILJIEKCHOU CUCTEMbI OQI/ICHOFO 3AAHU

‘- .A.utoEAD 2004 - [E-main_comp'work LANIT tmp'ToToBbie! Muct 21(2) DyHKL a obye -iEIL_j |

_'F|Ie Edit Wiew Insert Format Tools Draw Dimension Modify ‘Window Help -15‘1_j|
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Samifid
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|||Regenerating nodel . -
AutoCAD menu utilities loaded.

Lot
Ses iﬂl‘l:ﬂ:ni:: 8 e ”I B4 windows Commander 3.5...] [ElMicrosaft PowerPaint - [P... ]{E] AutaCAD 2004 - [E\m...

Command :

493014,3024%3.0000 | snaPl GAIDI[RTHO POLAR) [oshap OTRACK] Lwt|[MoDEL
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KOHAWLMOHEP K1
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Hynesoi amax BES

| Omoopasrcenue ceemuibHUKOG
| o 7 napamempoeé MuKpoKiumama
Ha naanax ooma

afin aspafioTica
Tpemuil amaw

OxpanHble
cucmems!

Humyumueno npocmoe

ynpaenenue
Haxcamuem Ha IKpau
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HVAC
Fire Safety

Electrical Monitoring
Access Control
Power Consumption
Life Safety
Lighting Controls
CCTV

Lighting Management

Vertical Transport

0 40 80 100

asaons. Source: U.S. Department of Energy
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Access Control - 71

Actuators - 123

Asset Management - 5
Doors/Windows/Sun Blinds - 103
HVAC - 282

Hospital Equipment — 54

Human Machine Interfaces - 95
Life/Fire/Safety — 40

Lighting Control — 337

Network Infrastructure - 446

Mechanical Devices - 47
Motor control - 45

Network Management - 55
Plumbing & Irrigation - 12
Power Management - 69
Refrigeration - 46

Security - 130

Sensors - 168

Software Applications - 79
Wiring Devices - 58

http://www.echelon.com/productdb/

Socsions Source: Echelon Corporation
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HVAC (OBK)

LoNMARK ™
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PRODUCT
ST-31-F/-31-P
EC-STAT
Model 1150-1250
PentaSens
S-ADR112-F
S-EC230-F
Model 200
FCX
AM24LON
GM24LON
AF24LON
NV24LON
NVF24LON
NVF24LON-E
AV24LON
NVS24LON
AVS24LON
UK24LON
Xenta 101/102-ES/103/104
Xenta 101-VF
Xenta 102-AX VAV
Xenta 110-D
L-Combo
100-07P
EC-FCU-L
EC-RTU-L
EC-HPU-L
UHC-320
SCC-200-UVC
EC-VAV-L

DESCRIPTION

Thermostat

Thermostat

Network temperature transmitters
Multifunction detector for room control
2 UTI’s, 2 Al, 2 AO, 2 DIO, 3 relays
5AI 4 AO, 7 DI, 7 DO
Temperature/Relative humidity probe
LonWorks fan coil controller

18Nm Damper Actuator

36Nm Damper Actuator

15Nm Damper Actuator
1000N/800N Valve Actuator

800N Retracting Valve Actuator
800N Extending Valve Actuator
2000N Valve Actuator

1200N Valve Actuator

2000N Valve Actuator

Belimo MP-Bus to LON

Zone Controllers

3-Speen Fan Coil Controller
Controller with Actuator and Airflow Transducer
Dual Zone Controller

Temp and Humidity Sensor

Thermostat errrrr——
Fan Coil Controller ﬁ
Roof Top Controller *_M

Heat Pump Controller

VAV Controller Single Duct
Unit Ventilator Controller
VAV Controller

Source: Engenuity Systems Inc.
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PRODUCT
16DIO
4DI4DOR/C
Digital 1/0 Module
SUI4DOR, T, C
DI1-04/02
DIFO-11/PDIO-11
FLEX/56
IMD-IS8

LA-R10

LON I/O Module
LonPoint AI-10
LonPoint AO-10
LonPoint DI-10
LonPoint DIO-10
LonPoint DO-10
Nico 1108L

Nico 1208L

Nico 2108L

Nico 2208L
SW-80-F
T-DIO-6
T-DIO-64
T-DIO-8

T-1/0-2

T-10-8

T-OAC-8

DESCRIPTION

16 channel DIO module

4DI, 4RO or4 OC

8/8 DIO module w/ RTC

12 channel general I/O

4 DI module

11 channel Digital I/O module

56 point analog and digital I/O

8 DI module

4 RO module

4 DI, 2 RO module

2 Al module

2 AO module

4 DI module

4 DO module

4 DO module

8 Ch Analog Output module

8 Ch Analog Input module

8 Ch Digital Output module

8 Ch Digital Input module

8 channel switch input module
4 DI, 2 DO Valve controller
64 channel DIO module

8/11 channel DIO rack for G4/G5
2ch AorD I/O rack for G4/G5
8 channel I/O rack

8 AC DO module

PRODUCT
MIO-ID4
MIO-ID8

MIO-0A2-OR2-1A4-ID4

DESCRIPTION

4 DI module

8 DI module

2 AO0’s, 2D0O’s, 4 Al's, & 4 DI's

MIO-0A2-OR2-1V2-IC2-ID8 2 AO’s, 2 DO’s, 4 Al's, & 8 DI's

MIO-OR10-ID4-OA2
MIO-ORS-ID8-OA2

Model 1400
Model 2100
Model 2200
Model 2300
Module 311
OMD-OR4
OMD-OR5-ID4
OMD-OTS8
RO-04/02
S-ADS81-F
S-ADR112-F
S-D80-F/S-Di80-F
S-Di100S-F
S-EC230-F
S-PID-20/22-F
S-TC80D-F

2 AO0’s, 10 DO’s, & 4 DI's

8RO’s, 2 10V AO’s, & 8 DI's
Dual 4-20 mA network bridge

4 Al 5 relay outputs

2 Channel Pulse Count Input Node
8 Channel Current Input Node
Universal mixed 1/0 module

4 channel RO module

5RO, 4 DI module

8 channel DIO module

4 Relay Output module

8 channel universal I/O module
2UT’s, 2 Al 2 AO, 2 DI/O, 3 relays
8 channel DIO module

10 channel DIO module
5AI 2 AO, 7DI, 7 DO

Dual PID loop controller

2 TCT’s (type-k), 6 DI/O

Source: Engenuity Systems Inc.
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PRODUCT DESCRIPTION

WNX-2624 8-72 relay lighting control panels

Lightpoint Lighting system

SL-ARP-F 2 relay lighting controller

SL-ACPxx-xxxF  8-48 relay lighting control panel

PentaSens Multifunction detector

LC2 2-Channel light controller module

DaliL.on LON infrared remote control system
HIWS4-2 4 Button Wall Switch sl @
4404L 4 Channel Digital Dimmer /OB
SIMLXTB Touch Tablet Panel User Interface s
Simplicity LX LonWorks Lighting Panel

LX Switch Programmable LonWorks Switch

Sassions | _— Source: Engenuity Systems Inc.
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PRODUCT DESCRIPTION

TL-BOX Light level & temperature

WD-2800 Water leakage detector

Model 1100/1200 Temperature/Humidity/Dew Point
Model 1150 Indoor Temp. Network Transmitter
Model 1300 Differential low pressure transmitter
Model 200 Temperature/Relative humidity probe
ECC-0XX Strength, strain, LVDT, PT100 sensor
EV400LON Passive infrared detector

ISD-LON Smoke detector

Focus 1575 PIR detector

AC-101 Acoustic glass break detector
PentaSens Multifunction detector for room contrc
WattNode Energy management device
WattNode+ Energy management device

GM20 Series Carbon dioxide transmitters
GMT?220 Series Industrial carbon dioxide transmitter
Model 1150/1250 Network transmitters

The Nose Air Quality Monitor

WRF021 Room Motion Sensor

MDS-L1 Occupancy-Lux Sensor

PR-243 Pressure Sensor
- HU-226 Humidity Transducer w/ temp sensor
Adaptive Occupancy Sensor

FTK130 Humidity/Temp Sensor
¢4

[

WartNopew 5
# Service  WMA-IY.208-FTH

-

Source: Engenuity Systems Inc.
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PRODUCT DESCRIPTION
ENX-200 Access control & security management system — .
3150020A1 Minipass Door Controller i EE "
Globe2000 System Apice access control & security management system | p——
DeCode Standalone Keypad for door access in security systems
DINA DVR Digital Video Recorder
TriSound Multifunction siren I . I
AC-101 Acoustic glass break detector > = il
EV400LON Passive infrared detector .
Focus-1575 PIR detector
PentaSens Multifunction detector for room control
Indala Proximity Readers
Minipass One Door Controller
WebPass Web-based access control system
EC-ACC Distech 2 door access controller o
,-"_
| N J
Ol

Socsions Source: Engenuity Systems Inc.
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PRODUCT DESCRIPTION

NSX TCP/IP to LonWorks Web Server

i.LON 10 Ethernet Adaptor

i.LON 100 Internet Server

i.LON 600 IP Router

NCB/EL Ethernet TCP/IP tunneling router

EasyLon Web Server Java to LonWorks ‘Software’ Interface
GadgetNode Programmable Internet Server

NSX-1000e Embedded - LonWorks Web Server _
NSX-1000 Net Server - LonWorks Web Server ——
L-IP Ethernet Router

Socsions Source: Engenuity Systems Inc.




CeTeBble KapTbl U aganTepbl

LoNMARK ™
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PRODUCT
PCC-10
SLTA-10
PCLTA-21
PC104-LTNI
STD-LTNI
VME-LTNI
SLM

LM-10

AMC

FPOD

PC 104 Card
XLON Dongle
XLON USB
XLON PC Card
XLON PCI
CNSRFPOD433
XLON PC104
EasyLon USB
EasyLon PCI
EasyLon PC104
EasyLon ISA
i.Lon 10
NIC709-PCI

DESCRIPTION

PCMCIA LonTalk Adaptor
Serial LonTalk Adaptor

PCI LonTalk Adaptor

PC104 network interface

STD network interface

VME network interface
Network interface with modem
Serial network interface with modem
Fiber optic PMC interface
Fiber optic pod for PCC-10

PC 104 to LON interface card
Adapter for printer port
Adapter for USB

Adaptor for PCMCIA

Adapter for PCI bus

PCC-10 Card RF Pod

Adapter for PC104

USB Interface

PCI Interface

PC104 Interface

ISA Interface

Ethernet Adaptor

High Speed EAI-709 Net Interface

Source: Engenuity Systems Inc.
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PRODUCT
LonPoint Router
i.LON

FTR

L-Switch
GadgetGateway
NCB/IM/EM
NCB/RF

NCB/AY

NCB/FL

NCB/IS

Model 110
RPT-200

LR-01

LR-11

11117/11118 LR-10
FTR-10
PTR-21/22

RTX

RPT-FTT10
RPT-TP/RS485
RTR
RTRCSMX-Boxed
EasyLon Repeater
EasyLon Router

NFR/S

LoNMARK ™
Sessions

DESCRIPTION

LonPoint router module

Internet router and web server
Fiber optic router

Multiport switch

[P gateway, router, and packet monitor
Telephone line router

RF router

Serial link router

Fiber optic router

ISDN router

FTT-10 repeater

FTT-10 repeater

LonWorks based fiber repeater
LonWorks based fiber router
FTT10A/FTT10A or FTTI0A/TP-1250 Routers
Multi-segment FTT-10A repeater
Power line router

LonWorks routers

Multi-channel FTT10A repeater
2-channel RS485 repeater
Universal router module

Boxed SMX router

FTT-10 repeater

FTT-10, TP/F-78, TP/XF-1250
FTT-10 to Fiber Repeater

Source: Engenuity Systems Inc.
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PRODUCT DESCRIPTION

FS Bridge Communications Bridge

FS LonWorks Bridge LonWorks Communication Bridge
FS Scanner LonWorks Scanner

7-COM RS232 Serial Gateway

11080 SG-10 Serial Gateway

11107, 11103, 11143 IRAC Remote Access Communicators
IFM-RS232 RS232 Interface

XLON LSG LonWorks Serial Gateway

Serial Gateway Configurable Serial Gateway with LNS Plug-in
MBG 2000 Modbus Gateway

PSG/3 TP-1250 Programmable Serial Gateway
PSG/3 RS485 Programmable Serial Gateway
PSG-20 Serial Gateway Core Module
PL-PSG Programmable PL Serial Gateway

[ =xaon T
S b!DHul.Ictmt:Eg \ ‘ﬁ
www. Xlon. % & \ ‘I(

Source: Engenuity Systems Inc.
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22 AWG Conductors, Unshielded Non Plenum CM Rated

W221P-1002 22/1Pr. Gray Jacket
W222P-1004 22/2Pr. Gray Jacket

22 AWG Conductors, Unshielded Plenum CMP Rated
W221P-2001 22/1Pr. Lt. Blue Jacket
W222P-2003 22/2Pr. Lt. Blue Jacket

22 AWG Conductors, Shielded Non Plenum CM Rated
W221P-1003 22/1Pr. Gray Jacket
W222P-1005 22/2Pr. Gray Jacket

22 AWG Conductors, Shielded Plenum CMP Rated
W221P-2002 22/1Pr. Lt. Blue Jacket
W222P-2004 22/2Pr. Lt. Blue Jacket

Composite Control/Power Cable Non-Plenum
W22162P-1820 22/1Pr., 16/1Pr. Gray Jacket

lE J-Y-(St)-Y-2x2x0.8 KINCB3B 2x2x0,75

Socsions Source: Engenuity Systems Inc.
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e Drivers/Protocol e Interoperability

Support: > Liebert
» Allen Bradley DF 1, DH+, Ethernet : J\fgﬁ;‘;we
» BACnet-Serial, ArcNet, Ethernet .

Dedicated, TCP/IP » Intellution @

» Honeywell Link » Trane
» LonWorks » Alerton
» Metasys DX9100, N2 » Andover Controls
» Modbus ASCII » Johnson Controls

» Modbus Plus, RTU, TCP/IP

» Notifier-AFP200/300/400/600

» Notifier-INA

» Notifier-1010/2020

»OPC

» SGS Ethernet

» Siemens Cerberus MXL Telnet
» DDE

» YorkTalk

» Weightronics

» Honeywell

» Automated Logic
» Simplex

» Notifier

» EST

» Square D

» Siemens

» Echelon

» York

Source: Engenuity Systems Inc.
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PRODUCT DESCRIPTION —
LonMaker Network management tool " E——

NLFacilities
Network Integrator 3
NL220

NLUTIL

LPA

Model 33100
ALTO

Altogop
Altohandheld
11081 Handheld
TERM-FT-10
TG-10

ACC-BT

Model 25

Model 30

LoNMARK ™
Sessions

Graphical Network installation and management
Network Installation tool

LNS compliant network manager tool

Node Utility software

Protocol analyzer

Protocol analyzer

Design tool for projecting and installing
Wall-mounted panel with graphical display
Handheld RS232 OP panel with graphical display
Handheld network terminal
Network bus terminator

Traffic Generator

Network terminator

Low voltage AC/DC power supply
Low voltage Isolator/Regulator

- -.-:'“ ey s —n
" . L=
o
- T
.
[ T
3 -:\' - m s e -
:' :_:E._.... - l:-'_ T 1 R
- B by LR
H piE e
: . T '-:-!
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Source: Engenuity Systems Inc.



ACYTI (SCADA)

LoNMARK ™
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PRODUCT

DotVision

i.Vue 100

Inet Supervisor
0SS 2000

Osmosis PIMM™
Hosted Controls™

i

T

1]
)

DESCRIPTION

Web Graphical Interface
Real-Time Monitoring Package
Webpage Development Tool
Visual Interface Software

User Friendly Monitoring tool

s PIMM - tracy@enge.. 1]

Action Lk elp

HOILDN
B Lo 100 - O Do Sie
W o
&2y C0_ppm
£ 0 pps
m Husraclly %

&

Web-based front-end and control applications

Source: Engenuity Systems Inc.
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PRODUCT DESCRIPTION
Infodisplay Information display

LDX Local user interface

ViewBox General LCD display

XLON PC Terminal with LonTalk Adapter
EC-Display Multi-Function LCD Display
LN-DSP Wall Mount Display Panel
L-Vis LCD User Interface

Socsions Source: Engenuity Systems Inc.
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PRODUCT DESCRIPTION

i.Lon 100 Ethernet Interface

SC-2000P-F Multifunction Network Scheduler
LN-SCH-MZE Multi-Zone Event Scheduler Module

LN-SCH-MZ/CAL  Multi-Zone Scheduler Module
LN-SCH-MZE-OPT Multi-Zone Event Scheduler w/ Optimum Start/Stop
11121 SL-10 Network scheduler

110-03 Scheduler w/Display

1 3 e

LT

Socsions Source: Engenuity Systems Inc.
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Connolly Middle School — Tempe,

Arizona 4

e 184,034 sq ft - 6 separate buildings

e Retrofit of an « aged, pieced-together
mechanical system »

e 650 points : 112 Distech Controls configurable

controllers e Open svstem
» Central plant control P y o
» AHU Control o Web accessibility
» 85 VAV Controls e Centralized control and
» Rooftop Unit control monitoring of all buildings
» BTU Meters e Improved comfort

e LNS based plug-ins allowed
for custom configuration of
sequences

e Distech Controls’ Lonwatcher: LNS based tool
for network management

e Userinterface — Web browser access using ® Energy savings for the first 6
i.LON 100 as primary means of access m%nths was over $58,000, a
including scheduling, trending, alarm 34% reduction of historical

costs
e Won Governor’s Energy
Award

e COMplete case study: http://www.distech-controls.com
Sessions




1120 Vermont Avenue, NW Building
Washington, DC

e 500,000 square foot, 12-story building
e Complete renovation, phased approach

e \Wanted to move to an open system and
required greater reliability and better response
to tenants’ needs

e 700 custom programmable controllers (Distech
Controls) providing in excess of 8500 points of

control:
»  Chillers
Pumps
» cooling towers ¢ Open SyStem
» boilers e Web connectivity for
» generators monitoring and remote
» FCUs, VAVs and AHUs. connectivity

® Programmable controllers
allow complete customization
of functionality and operation

e Annual energy
consumption savings of

$500,000.

Loz Complete case study: http://www.distech-controls.com
£25SI0Ns

e Distech Controls’ Lonwatcher LNS tool for
network engineering, database management
and archiving of logs and histories.

e Web server to monitor global activity




LoNMARK ™
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Quebec Biotechnology Innovation Center
Laval, Quebec, Canada

27,000 sq ft — new construction including
office spaces, labs, clean rooms

Centralized system to manage all sub-
systems

» HVAC

» laboratory equipment

» lighting
And the custom requirements for each space -
clean rooms, labs and office spaces

90 custom programmable controllers —
Distech Controls

Automation of lighting controls

Distech Controls’ Lonwatcher for LNS network
management and Londisplay, LNS GUI

Complete case study: http://www.distech-controls.com

Open System
» Interoperability amongst sub-systems

Allowed best-of-breed selection of
components and controls

Flexibility of the system allows for
simple and quick modification as
interior arrangements are modified and
new tenants move in

High precision control strategy,
managing sensitive
mechanical/electrical equipment while
achieving high energy efficiency



7 Eleven Stores in Japan

® Power line network
controls lighting and
HVAC

e Installed in over 7,300
stores

. [] .I.'. — -‘ 1
Benefits ==
» 10% energy reduction per

= = £
T - —
—_—
Sto re Lighting Supply
Controller | Voltage
nTalk
Xpansion over powerline

» 30% reduction in
development costs

LoNMARK ™
Sessions




Roppongi Hills - Japan

OVERVIEW:

e World’s largest stand-alone

LONWORKS enabled building
project with 759,100 m?

® Four zones, 13 Buildings

» Mori Tower; Four residential
towers

SOLUTION:

16,500 LONWORKS devices
primarily HVAC&R

Over 170,000 points monitored

Over 20% savings in energy
costs over projection

LONWORKS/IP integration using i.LON® servers
Mori Building general developer/operator
» Urban developer operating more than a hundred buildings

» Extensive use of LONWORKS planned for world’s tallest building
— Shanghai World Financial



NTT DATA Shinagawa Building

OVERVIEW:

e 3,459.07m with 29 floors with three sub
floors

e Mixed use facilities

» Offices

» Restaurants

» Retail stores

» Branch shops

» Conference facilities
SOLUTION:
e |P Backbone
e Integrated BMS, CCTV, access control
e VOIP Communications
® LONWORKS open architecture

LoNMARK ™
Sessions




Singapore Management University

OVERVIEW:

e Installed state-of-the-art Intelligent Building
Management System (IBMS)

e Multiple buildings
» Class rooms
» Dormitories
» Offices
» Restaurants
» Conference facilities

SOLUTION:

e |Integrated HVAC, lighting, access control,
hot water

® Project 20% energy savings
e |P backbone
e LONWORKS open architecture

LoNMARK ™
Sessions




Pfizer Pharmaceuticals

- ______________________________________________—
OVERVIEW:

e 37,000m2, four story Pfizer pharmaceutical
research laboratory in Sandwich R&D facility

e Arup & Partners were appointed by Pfizer Ltd to
provide the engineering design services for the
new building

SOLUTION:

® Uses open LONMARK solution for BMS for - m—
monitoring, metering, operational and supervisory = & &
control, trending, alarm handling and web browser &2 e 5 ' .
functions.

e 2435 LONWORKS devices from over 15 different
vendors

e Connected on over 60+ sub nets, backed by dual
redundant I[P network.

® 51,475 total points monitored

LoNMARK ™
Sessions




KfW Building - Germany

e Utilizes latest energy-saving technologies for an
optimum indoor climate and minimum energy
costs.

e The Benefits

» Energy savings up to 70%
» Optimum indoor climate
» Flexibility for future changes

® Products used in this project

» Xenta 300 and Xenta® 400 Controllers — TAC AB
(LONMARK Certified Product)

Xenta 511Webserver (LONMARK Certified Product) a8

Gebrueder Trox Fire smoke damper actuator
(LONMARK Certified Product)

Danfoss Variable speed motor drive (LONMARK
Certified Product)

WAREMA electronic GmbH Sunblind Control
(LONMARK Certified Product)

Multiport Router L-Switch — LOYTEC GmbH

Gateway weather station — SVEA Building Control
Systems GmbH

i.LONTM1000 — Echelon Corporation

vV vV VvV v VY

LoNMARK ™
Sessions




Deutsche Post - Germany

® This impressive 41 floor architectural
showcase houses 2,000 people in over 1,520
offices

e The Benefits
» Maximum user comfort and control
» Future proof design
» Energy efficient solution

® Products used in this project:
» Single room controller LCS-420- SysMik GmbH

LON Control Panel BT-121-Svea Building
Control Systems GmbH

>
» Temperature Controller ecolon— Sauter AG
>

External Venetian blinds and motor control unit
LON-MSE4 M230 | - WAREMA Renkhoff
GmbH

LoNMARK ™
Sessions




Coeur Defense Complex - France

e Building required a flexible, high tech, and open solutlon for its
control-networking needs

e The Benefits
» Cost-reductions
» Flexibility
» Easy changes and upgrades

® Products used in this project:

» Desigo RXC21.1 fan-coil regulators —
Siemens BT - Landis & Staefa Division

» LRC 5048 8-way lighting controllers — Philips
» 120 routers and 22 LNS servers - Echelon Corporation

LoNMARK ™
Sessions




Dusseldorf Airport

The new 231,000m? Terminal B, opened in
2002 accommodates over 22 million
passengers a year

e The Benefits

» Increased safety

» Passenger comfort

® Products used in this project:

» Excel 10 controllers — Honeywell (LonMark
Certified Product)

» Q7015C (LION C) universal module —
Honeywell (LonMark Certified Product)

» Excel 5000 plant controller — Honeywell

» Fire damper modules (partially equipped with ’ -
smoke detectors) — Gebrueder Trox

» LONWORKS System Components
» LNS® Network Operating System

LoNMARK ™
Sessions




NASA

® Scope

» Kennedy Space Center -
Florida

» Upgrades to existing control
systems — built in the 70s

» Multi-year, multi-phase project

» Need open system bidding
process

® The Spec

» Calls for LNS, LONMARK, and
IT connectivity into existing
SCADA front end

e Status

» Several projects underway
using spec

» Multiple bidders winning jobs

LoNMARK ™
Sessions




NYC Schools

® Scope
» 1200 buildings
» Upgrades to existing pneumatic systems

® The Spec

» Has two components
Building level
Enterprise connectivity
» Bidders on the buildings cannot bid on the
enterprise and vise versa

® Specs released in January 2004

» Multiple buildings bid and won by multiple
controls contractors

» Master Systems Integrator (MSI) contract
awarded

LoNMARK ™
Sessions
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State of Louisiana

® Scope

» Open Systems with LONWORKS for all State buildings
— Police, City, Universities, etc.

» Open to competition
» 100s of buildings

e Status

» Multiple buildings already bid, won and installed
» Many more in the works

Issues
» Original spec developed 3-4 years ago

» Finger pointing on Enterprise Integration “not part of
original scope of work”

» Contract specifics required to define scope of
integration work — looking at a two tier spec — Building
and Integration

» Importance of a good specification




Jacksonville, FL Airport

e Complete HVAC system retrofit using
LONMARK certified devices
» Over 500 nodes in this fully open system
» York Chillers
» TAC VAV boxes
» ABB Variable Speed Drives
» Square D Variable Speed Drives
» Onicon Sensors
» Echelon Routers, PC Interface, infrastructure
» TAC Vista Web Station front end

LoNMARK ™
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Morton Plant Hospital

® 100 year old hospital with 687 beds
» 25 Surgery suites
» 22 buildings

e Started LONWORKS retrofit in 2002

e Over 2000 LONWORKS devices installed,
integrating

Lighting

Security-Card Access

CCTV

Asset Management

Baby Tracking

Energy Monitoring

|solation Room Monitoring

VFD Reports

Maintenance Tracking

include 455 more nodes this year alone

e Ethernet backbone using i.LONs
® Seamless integration with Legacy system

VVVVVVVYVYYVYY
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Philips Normandial - France

Overview:

= e T . - = e = =

e 6 buildings (17 000 i) on
“Normandie Technologies”
Campus.

e Mixed use facilities

» Offices
» Laboratories
» Restaurant

e HVAC: 10 Chillers, 12 AHU'’s,
6 CCU’s, 1000 Fancoils

e Power, Lighting, Safety.

Customer needs: Solution:

e One single BMS, o
integrating all systems,

Open Solution,
Multiple HVAC vendors :
» AHU’s & Fancaoils : Trane
» Chillers : Carrier,
» CCU’s: Jupiter, o

LoNMARK ™
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Tracer Summit BMS ik e
Workstations
14 BCU’s on |IP Backbone #™%%==1j
LoNMARK certified %8

controllers ZN523,
MP 581, MP501/503

Seamless integration of
all vendors on the same
LON network




Unitech - India

Overview:

e 5 buildings (80 000 m?) in
different locations.

e Offices rented to various
IT based companies

e HVAC: Chillers, AHU’s,
VAV Boxes.

e 2500 1/O : Power, UPS, Plumbing,

Firefighting, Lifts, DG...

Customer needs:

e Flexibility

e Peer-to-peer
communications

e Open technologies,

e Many remote l/O’s ...
How to :

» Reduce wiring costs ?

» Enable automated
sequences ?

» Maintain flexibili’g/ &

reprogramming
» Maintain high speed
communication ?

LoNMARK ™
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Solution:

..........

LON was the _
preferred technical with
solution :

» Enable flexibility thru easy
reconfiguration

» Bindings technologY allows for
tying many remote 1/O’s in logical
seq;Jences, with reduced wiring
costs

» Open & evolutive
BCU’s on IP Backbone
LonMARKk MP 581, MP501/503
Seamless integration

.....




Jumeirah Islands - UAE

Overview:

Customer needs:

District cooling for 1000 villas.
Cooling capacity = 5 750 tons.

Residential
HVAC : Chillers
Power

Energy Savings °

Energy monitoring
(Current, Voltage, Power)

Reliable communications
Reduced 1/O wiring ®

LoNMARK ™
Sessions

Solution:

LON was selected :

» Greater choice of power monitoring
modules

» Open & evolutive
Direct integration of power metering
module onto BCU

Tracer Summit Chiller Plant
Application




Athens Airport - Greece

Overview:
e 45 different HVAC systems.

e 3 main suppliers
(Trane, Daikin, Carrier)

e HVAC : Chillers.

Customer needs:

e Real time monitoring of
ALL the HVAC equipments,

e Complete & detailed status
of all units,

e Real time alarming,
e Detailed unit reports.

LonMARK ™~
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Solution:

LON was the only common___

platform for integration:

>
>

>
>

Available to all vendors

Offering full visiblity on
all datapoints in the unit

Enabling alarming

Fast & reliable
communication speed

BCU’s on IP Backbone

Tracer Summit BMS
Workstation

LoNMARK certified controllers
MP 581, MP501/503




Royal Mint - UK

Overview:
e Datacenter (7 floor building)

e Offices & Datarooms

e HVAC : 4 Centrifugal Chillers.

e Existing BMS

Customer needs: Solution:

e Integration of Chiller Plant ¢ LON allowed the integration in the s
into the existing BMS existing network architecture "
Reliable communication, » Physical integration on an existing ¥
Detailed datapoints from bragen aj the network
Chiller Plant & all chillers, » Large amount of datapoint transfer

» Open & evolutive
e BCU driving Centrifugal Chiller
Plant

e LoNMARk certified controllers MP

el 581 for cooling towers

Sessions




Sanyo - Hungary

Overview:
e 2 buildings (17 000 m?3).
e Manufacturing Plant & Offices

e HVAC: Chillers, AHU’s,
Fancoils, Gas fired Boilers, exhaust fe

e +2000 I/O : Power, UPS, Plumbing,
Firefighting, Lifts, DG...

Customer needs: Solution:

e Coordinating fancoil control e Using LON bindings allowed to —
& static heating control, control in parrallel the fancoil valves sz
at lowest cost (wired to Lonmark certified _

e Open technologies, controller ZN523) and static heating

e Manv remote I/O’s valve from radiator,
HOWyto , e LoNMARK certified controllers MP

- 581, MP501/503
Red ts ? ’
: Mzinli(;?nvﬁ';';f,iﬁ;s; e Tracer Summit BMS Workstation

reprogramming

LoNMARK ™
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Stekleni Dvori - Slovenia

Overview:
e 15000 m2.

e Offices rented to various
Bank companies

e HVAC: 3 Chillers, CCU'’s,
AHU'’s, 500 Fancoils.

Customer needs: Solution:

e 100% LON based open e ZN using SCC profile, LONMARK
network architecture Certified for Fancoil Controls

e LoNMARK certified e CH530 LoNMARK Certified
Controllers Controller for Chillers

e Freedom of choice for
BMS System selection

LonMARK ™~
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Park Atrium, Brussels, Belgium

Overview

e 100-year-old office building in the heart of
Brussels

e A building management system based on
LonWorks technology offers real-time
visualization and fault detection, as well as a
way to monitor and control change-of-time
programs and various current and limit
values.

Key Benefits
® Reduced energy consumption by almost 50

percent.

® Legacy systems were easily integrated.

e LonWorks open technology let the integrator Integrator: RUF Geb&udetechnik
create a system from as many as 20 Miltonberg, Germany
manufacturers.
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Alcampo Supermarket, Barcelona,

Spain
Overview

e 18,0002 meter grocery store

e Over 250 devices used to integrate HVAC,
indoor and outdoor lighting, fire protection,
emergency exit doors, and power control

® Sutpports remote monitoring and failure
detection and repair features.

® Integrated control system includes occupancy, :
intrusion, and lighting sensors to optimize indoor
climate, increase security, and save energy.

Key Benefits

e |owered energy costs by 20 percent by
integrating occupancy, intrusion, and lighting . -
sensors with indoor climate Integrator: K-lon, Seville, Spain

Occupancy sensors have

e helped cut energy costs by reducing lighting and
HVAC in unoccupied rooms

e |[mproved indoor climate for a better customer
experience.
® Reduced system installation time and costs.

LoNMARK ™
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DaimlerChrysler Automotive Warsaw,
Poland

Overview

e System contains 400 controllers and
3,000 data points

® Integrated system controls and monitors
HVAC installations and chilled ceiling
systems, lighting systems, and automatic
fire and emergency voice evacuation
alarms

e Integrated weather station connects to
BMS to automatically adjust the building’s
temperature as needed

ﬂ I

a3

e Energy management controls reduce ==l ) —
operating costs, save energy, and help Integrator: TAC, Warsaw, Poland

provide a comfortable environment.

e Building complies with European directive
on energy savings

® The new headquarters opened two
months ahead of schedule.

LoNMARK ™
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University of Miami Medical Campus

e $1.5M Clinical Research Building
e Completed Nov 2006, LEED Project

15-Story Medical Research Offices,
Wellness Center, Parking Garage

e 20 AHUs, VAVs, Underfloor Air System,
CHW Supplied from Campus CHW Loop

e UL864 Smoke Control, Fireman’s Smoke
Control Station, Siemens F/A System

e Douglas Lighting Controls, TAC Lonworks
controllers, Viconics Thermostats

e User Interface handled on S| contract with
UM Master Systems Integrator

LoNMARK ™
Sessions







LONMARK Devices Guarantee
Interoperability

® LONMARK International
» Independent Industry Association
» Established in 1994

» Task groups focus on specific industry
requirements

» Define device SNVTs, Objects, Profiles, IP
connectivity -

LONMARK
Logo

e

e \What we provide
» Interoperability design guidelines
» Product conformance testing
» Marketing assistance

® |LONMARK Stamp of Approval Means

Devices Will Interoperate

i www.lonmark.org




LONMARK Purpose

e To promote interoperable products and collaborative
marketing programs

® To provide a forum to define application-specific design
requirements

® To create market demand for open, interoperable
systems using LONMARK certified products

e To define, develop, and certify truly interoperable
products

® To deliver a comprehensive educational programs and
professional certification testing program

LoNMARK ™
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Who is LONMARK International?

e Non-Profit Trade Association
e Independent, member supported organization

e Strong LONMARK Board of Directors
» Distech, Echelon, Engenuity,
» Envidatec, Fuji Electric,
» Furukawa Electric, Honeywell, IBT,
» Johnson Controls, Kenmark, Matsushita,
» Nico, NTT Data, Phillips, Samsung,
» Siemens, TAC, Trane, US Army Corps,
» Yokogawa Electric, ZDANIA

e \World wide staff support

LoNMARK ™
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LONMARK Membership

Europe
28%

Americas
44%

Asia Pacific
28%

Membership is open to any company or individual committed to the
development and use of open, interoperable products using ANSI/CEA
709.1 and related standards including European standard EN 14908.

Currently - >500 + members

LoNMARK ™
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LoONMARK Membership
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LONMARK Certified Products

800 -
700
600 -
500
400-
300+
200+
1001

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
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Growing Affiliate Organizations

® Active

> Americas e Interested
> Austria /@8 » Adriatic
> China® ¥ P © > Finland
» Denmark § - _ o BNy > Poland
» France LF 3
» Germany
» ltaly
» Japan ® In Process
» Netherlands » ASEAN
» Spain » Australia
» Sweden » Korea
» Switzerland » Russia

> UK » Ukraine

o Affiliate Office
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Standardization Activities

® LON is a European standard: EN 14908
e LON is a China National Standard

e Submitted Interoperability Guidelines to CEN for
inclusion in EN 14908 standard

e Supporting Web Services standard through OASIS

e \Working with CECED (appliances) and IFSF (forecourts)
on European standards

e \Working with various governments to create country
specific national standards

® Pursuing ISO standardization



Integrator Testing/Certification Program

® Program to deliver a

comprehensive <

. : il
professional testing and

certification LowMaRK®

CERTIFIED

e Worldwide standard of |Gl &
proficiency

e \Web-based exam

e Installer, Professional,
ntegrator, and Expert
evels planned

e www.lonmark.org/testing

LoNMARK ™
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Educational Programs

Worldwide Educational Seminars
// ® LoNMARK Session 2007 — 57 city seminar tour
"l"@ e Modular — adaptable content for various

markets
e Opportunities for sponsorship

LONMARK® e Opportunity for Affiliates Customization
Sessions e Target Audience

» Owners

» Architects

» Facility Managers, Operators, Engineers

» IT Professionals

» Influencers

LoNMARK ™
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Ongoing Projects and Programs

e [everage Trade Partners @ LONMARK®

» Magazines, Associations, Blogs C f
» Articles, Press Releases onnecuon

» Fair, accurate, up-to-date source of information

® Leverage partnerships with key stake holders, trade
organizations, influencers

» Trade Shows, Conferences, Symposiums, Industry Events

APPA, NJATC, BuilConn, TFM, RealComm, BOMA, CABA, HiTech
House, Smart House Ukraine, WSS-UK, Connections, NECA

® Functional Demonstrations
» Real Products
» Real Solutions

o Case Studies
et » Real References



LONMARK®

Exhibitions & Conferences Connection

[ ] [‘ CONNECTIONS™

THE [ O The Digital Living

eSSt Conference &
Trliﬂﬂ‘["l‘;'IfﬂlﬂﬂrM‘mmgr Showcase INTL. AIR-CONDITIONING
: ! _ \

HEATING. REFRIGERATING EXPD

E & & Smart Homes
& Buildings Forum

Commanciaion oppofunites L scosanmls adophon
November 14-15, 2007, Amsterdam

—T = LONWORLD Building Tech
A MEETING OF THE MINDS nmﬁ'i:“s
Buil

BUILDING s s
mmgﬂ LE.Iu[:I-EHiH 1

ES% P b“ilding Realcomm2007

nggesn REB |C0mrn

@ The Intersectmn 0f Commercial Real Estate, Boston, Massachusetts
LONMARK® Corporate Real Estate & Technulog]r June 3-5, 2007
Sessions
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Movember 14-15, 2007, Amsterdam

LONWORLD

LoNWORLD® Exhibition and
Conference
November 14-15, 2007
Amsterdam, the Netherlands
www.lonworldexpo.com
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LONMARK Magazine

nﬂe
LONMARK mmaf s o Quarterly magazine
N staall s "R @ European Edition: 5,000
copies

® International Edition: 7,000
copies

e Self funding through ads

® Great resource of case
studies, tech info,

R ey applications
1 Convergenéé and LON ,
Mal-‘!ngtfw casen I‘|||rr:.-H|ant e B & Solulions o More |nf0
: www.Imimagazine.com
rotiawtaoma. | | ahimastrn | | i e Free subscription
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Ongoing Efforts

e Global
» Interactive Technology Demonstration with members
products in a single integrated system
Permanent setup for worldwide access
Continuous upgrades, enhancements
Take to various trade events

» Educational events

Building Automation Conference //
TFM LONMARK Sessions " "@
AHR LONMARK Sessions l

Light+Building Sessions

LONMARK®

Sessions
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The Future of LONMARK

e |ISO Standardization

» Lobby support from major vendors and industry
leaders

e Advance the Certification Testing Program to
specialty areas

® Move LoNMARK into new markets
» Home Automation
» Retalil
» Convenience Stores
» Enterprise Solutions

LoNMARK ™
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The Future of LONMARK

e Expansion of LoNMARK standards
» LON/IP-852.1 — new enhancements
» oBIX — XML standards
» Certification of Programmable Controllers
» Certification of Routers, Interfaces, Gateways

» Enhance profile and certification of data loggers,
schedulers, network management tools, diagnostic
tools, alarm managers

® Enhancements to New LMI Website
» www.lonmark.org

LoNMARK ™
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The Future of LONMARK

e LMI Training Classes
» Online web based interactive training
» LON basics and advanced modules
» Compliment the testing program

» |In Development Now
See www.lonmark.org/training
Sneak Preview of First Module

LoNMARK ™
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