eomEs0005028 Chapter-9 BAS Network Integration

Chapter-9 BAS Network Integration
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o060 38 88cunogoopdi Facilities manager qp:s&  BAS engineer gqp:aopS networking $& network

integration 00000q00303 ¢[gdecs 20Eurgs Beada0pd

(0)

)

Systems in Commercial Buildings

Lighting System IT System
Mechanical y
Ventilation System Fire Alarm &
Protection
Building System
Management
Systeg1 Lift & Escalator
System
Public :
Announcement Security System
e Audio & Visual
Syst
Air el
Conditioning ;
Electrical Power
System System
Boiler & Hot Potable Water
Water System System

$ -0 32680005353: 20038 service system g

Building Automation System(BAS)qp: 03¢ 6330053 sub system $&§js dlo&aopd
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Local Area Network(LAN) 2005 high-performance digital communication network [g5[g:
geographic area 036903 [g§0305(cover)oo:8Ea0p5n $89 Boupod $690005 Sqproopd node gp:
OloCfBe od node gpzo0pd 0d9$E09 [gS3cRE 328005330905 (communicate)  pE8E0R0
Node aB20p5¢n network 32038: c8qEo0pd address 03 a320cd c00beod(set) 8€ea addressable
device [g®20pbn Workstation 1 Router Network Control Unit(NCU)$¢ Direct Digital Controller(DDC)

qpz0opS node gpEgdlog0pd
Local Area Network(LAN) s20p8:5 device 3aqi&:qiCs 32q/05320005(information)§jedo?

s0052g05(communicate) co:38Eaopdn Database upload cvd[gEs $& download cpdgcsi field
equipment qp:ad23 command coggEs summary gp: qoa[gé: $& change-of-state message gps

c005d[gts 020503005 node FqCiqiCs 3[gSFVS GO0 IgIEdIICVYP: [gBlo300p5
Network s2038:5§e000 DDC gp: 32giC:qC: 33[g§30008 @0050305(communicate)§Ea000n  DDC
qpsC operator workstation o3copS: so05305(communicate)$Ea05i

Local Area Network(LAN) communication standard qpzed
(o) Ethernet V802.3
() saqpsads 200d4go0pd Local Area Network (LAN) standard [g6o0pSu

(9) oegpooodamlgls $C unshielded 1 twisted pairs o3 transmission medium 33(g® 3203

8E[g8:elo3p¢ cndoondonde 3¢ 3208:gqpicnfogoopdi
(J) ARCnet (Attached Resource Computer network) §§

() BACnet (Building Automation Control Network) o3 [gdaop

Benefit of Integrated System
Integrated cp&ao:a0pd system qpzel s2000gi05gPied

(o) Easier operation of multiple Systems
System qpgn0? 0odesepPonpSse 3a0gudo0y control crS8Ea0RdN
() Lower customer costs

Rlopiesaopd system o control pEe§320305 0Scobigpigd eadsadeon RS[go!
eed8omi 0320905 F5pdicodom 0dures Bea0[G: nbeole$ esep sagpdicudom

8326 20
() Less training time
obesepoopdiwam control cpdeomelopE oScodigpiaa: =adigspds 0od§EnoN
20€onSseoigs 83260000
(G) Less database management
Sub-system sscd:300305 database 0od9oopSs(common database)aon copbes0o05gS

82005 [ggEad§:865q [gpSes Boopd
(§) Less chance of error

odesepanpdse control cobeomeoPpé 2eeigapd8es saefgsacs spd:0kaodi
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@-0 BAS Hardware Architecture
Computer control system gpsel hardware architecture s32005¢n hardware device gps

0p5333 §o5e005002:00p503 GedlgoondgEs (96205 §odsoaSoomsd(connection)od [o3pS¢) o8
hardware gp: 6p50393 80050305 (communicate)jo3000503 28805

Distributed system architecture & centralized architecture vq] $6§js [eps8a0p0n BAS
FP:po0pd distributed system  architecture [g®oopn o36o05 centralized architecture 205

aoeagpoopd 3a8l0g€ 3¢) 3209:08[Ga 00dlond coz8Ea0N

@.0.0 Centralized BAS

Centralized building control system qp:o3 coo5§ building control system gp:og
006e0€[gE{gE cwod§ control system &1 pEeeo>ESEGE:(capabilities)gp: 38 [gEwn:c08E00i
Centralize BAS o€ central computer 0o6cd:00§[8s odcomputer o30gE application program
g $C database qps 00p0§o0pdn Central computer 2095 sensor $& actuator gps 320:0%:03
input/output field panel ¢oods0& 005030520051 Communicate ap&200501 O(e- J)og¢ centralized
system oo&gel schematic diagram o eedjgoonzoopSi System 3203€:3 information gp: B:e0€:05E

data flow [§860303 eedlgaonsoopdi

VDUjB

o

Actuators =
D(i /

Data transmission ||

Sensors

Sensors T

o— =
"1/0 board
D Central controller

Actuators Dumb
outstations

c? cJ Centralised controller with dumb outstations

Disadvantages of Centralized BAS (820:505:q/05¢p:)

() Central PC 0069000520000 cRadqiodgyp: qpeaoniantoopdi 0ob9onpbieoon computing
power [46[Gs system oodcdeei intelligence device (820051 008[GE505 monitoring cd[gEa
ogobqod(calculation)gls  $C control function gp:eacged central PC 20pd ©§Co§
00620007393 [§08E 2005

() Centralized BAS &l response time 20p5 6$:600§o0pdn 3200:00[g¢ data point qpsggoopd
centralized BAS gp:03€ 3¢j c5:00051

() Central computer qoS[g&s(fail) aBwupod central computer $C field panel qps safoypsd)
communication [oS[g&s ©a0pSo3e(o3pE building control system ood9ad: ad:eqe0dl
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@-0. Distributed BAS
006§, BAS gpeaanind:cdcdoopd distributed architecture dogps [g6(o300051
Distributed BAS &l 2800 32805223&:(main component) gpse>
(o) Network communication modules

(@) Digital communication network and associated communication protocol(s)

(o) Direct digital controllers(DDC)

(o0) System Operator Interface, (typically a workstation PC).

(c) Remote communication devices(where necessary)- modern, telephone links, etc.

Advantage of Distributed BAS (820:000gj054p:)

(0) Control system el 3280522880009 QES[gE0ES YE§opd  oofgpreomesepPypist
0a005a38e01 eqird0pd DDC gp: 33:0d:0005 opodeacntgodeepsjoopd control function
g0 00§ 6aogodesaddepdi

(J) Distributed control system § §ao0> control response $& alarm response soqj$ sacR§[gs
20p01 DDC 320:08200p5 29035E0005a3E2005 data processing $& control operation g3
200593E DDC 32038:3 godesonteuseseamelopE [gdoopd

(p) Distributed system qpzoopd GqEa00do000p5N Operate cpd$ gudop(@: Local Area
Network Topologies expansion cobgscopS: vacddeon LAN communication 320305 coax
cable | twisted pair a300pod optical fiber gp:o3 sad{g8Ea0p0n Network o3 star 1 bus
a3000d mixed network 02005 configuration [gjco6§Ea0p5n dlo€aopd node (participating
node) qpzeil geometric wiring layout o3 network topology [9¢ esdlgaopdi

633005038 network topology gp:el 320250055055 330:000/05q03 GeS{goonzodi

(o) Bus topology gz 89:00:03E 320:500:9/05 $& 320:000505gp2 §03005
(0) Cable gp:0? node 0d9eogad oofgps node 02693808 0205 GO s00dagud
aon:00081 T-splice o3 saaddg)g] s0050305002200051
(J) Bus ¢l soediesepy resistor o 22ddqq) terminate cpSqEopdn o3 resistor o3 End of
Line(EOL) resistor vp aal 20p5n Signal gqps [g$§05[gEs(reflection)od omazede§ 320305
EOL resistor 222%gq[g€: [990oopSi Impedance mismatch [gbg] signal reflection

[§020p51 Cable short [g6[gE:(shorted cable) a3wupod faulty node ood99efopE bus
o0d90del communication ge5a30:08gepdi
Fnsogodgp: - Gonanudoje(cable) sagobicodom maaddggs cGaopd
a2500:qi05qp: - Node 00d9qiod[gEealoppé network oobpad: ©ad8058Eeun sacmude) 3a0gs
qedaqpeoon bus(cable length)] §|,038:qe5(fault) [gdedldeood o fault o qpeges sa0Rs

00530001 6§20 034, 9qpo|pS(Future expansion)q§seo305 [30oCe] pre-wiring cpdes
00532001

(9) Star topology 03¢ active 986005 passive hub oopS§[Ga o3 hub $& node gpesd:dsa?
series of radial connection qpsg& s005a3050020005
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(0) Active hub 2005 signal amplification cpSc§:03 pdeeonE8EGE:G: management

command gpzo3copds caongodeu§teds §ooodi
) Active hub 20p5 33¢0: odesoggCs(error checking) $& [goco§o§oopd node o3copSs
electrically isolate (electronic $p5dg¢ ©0SooqgCs) w6800 Passive hub

qpP:oopd  node  gps =[gSmacps  §odsooS(interconnect)§omn  cv68E200N
Impedance 6305p8es2E(matching) [geo68Ea05i
30:0000qPien fault [gdedlaopdesep m&ooodomsadgEs(ease of fault isolation) by-passing

c0d[gts $¢ faulty [gBes2005 node gp:od [gg€as aguSangts odlgdoopd
30:5p0:9/09qPie> bus topology 0o’ Jgpdagpsoogd cable qp: 3203qq$ 3005
(o) Mixed(star and bus) topology

(@) Network oodzacglsd component qpso? Star O&(Star network) $& Bus 06 (Bus
network) $6§scddgbeInt  eepesng §odeoodoonagE  mixed  network

068l 20051

Unitary Controllers - Unitary Controllers
Low-Speed LANs High-Speed LANs Low-Speed LANs

/ iE e /
& -

D D, = D 5
S e

Ehernet BEhernet

09 o Y
e - S

0

Workstation Workstation

6 @-0 Internet ¢ ;3690§ BAS network §6;>(>§ integration coS[ge:

- Basic of Network Communication
Computerised system gps 0095 009 3agC:qiCsansolalggn s005a300¢(communicate)
[g10968Eq§ 320305 6320053l compatibility [gooogogp:ad S:go clggtiqs a33a60000
(0) System gpszansd:0005 opoBeoon Operating System(0S) a8ewpod compatible [gdeood
Operating System(OS)qpeg¢ run coosfGa oppBaoon(similar) networking capabilities §eepdi
2002qps6o00 Operating System(0S) qpeeo( DOS 1 Window 1 0S/2 1 UNIX, etc.....)oo20p503

(G800
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(J) System gps 320:0d:03€ oS0 network ofewrod compatible network 3303E:03E §aepdt
a3000d network ©opo8dlon 9Bewrdd compatible ofgddlon  (network  compatibility
o[gddlon) convertor gateway ©a0p5 network interface device qpo? 3203qqq] §0De005
§Eo0p5i (Ethernet , ARCNET, etc.....)

() System gps3ascd:p compatible [gdeax Application Program Interface (API) §qepdi
(NetBIOS, Sockets, etc....)

(G) System gpszazadionf opoBeoon protocol adewpod compatible protocol §eepdi (0SI,
TCP/IP, BACnet, MOD Bus, etc.....)

(§) =ofgps network § 3a[ge: system gpzo information g0 cpd:a8Eqs(import rE8EQS)
system =a038:q) application  software gpsod 8&E: [gapdaoniqepdi Point gpso? mapping
c0d[gCa migration cpd[gés 020pdM3ggP:320305 Net DDE 020[g¢ eqragndogt sacgubonmy

§8E20p5 software qpzod 3200dqe] import ap&8Ea0pd

@-J-° BUS
Bus &32005¢n Busbar o 320368l05 caled[gE: [g6o0pdn Digital communication system

:038:§ source omdesep (cusdopdesep)e destination oodesep (Gepodaepdesep COSdERD
esep) 93 data qps GepodeINe Jeeonlqf(data gpioodesmnenqs)scgnd 3203qqs cable
[P3pgpz03 “Bus” vpesl aophi

Control system 33038:5 co:doopdesep(source) GsapyPieasod ©pdaopd source o
SaeqE3ro0pSeBo0pd  priority  qeodeLic00:0m38  conddupdesep(destination) qp: 32505
0p52005656pm G3a6qEn3:00p5 8200 priority 2005005 Guzooze R0

@-J-J Interface

Interface aB00p0wn system o0d93303E: component $69 Fofoyey §eood common
boundary 2800p05 shared boundary o3 csle3aopdi BAS 0od9ozE DDC $& controlled device
oz 03¢ interface circuit §q§ 832620051 Controlled device qpsgo motorized valve a3wopcd
motor starter (62051

@-J-? Integrated Control System

Integrated control system 03€ $&90005 deox dedicated control system qps sag8:q/Cs
80050305 (communicate)$E2000n co&eagpoogd protocol $¢ gateway gp:od 32034qe) network
o069 20038:§ oBgrreoon proprietary system gp: sagCqics s005a305 (communicate) &Eo0pS
32680005358qPigd §o0pd complex afewrod campus ad0gE sapqjpeo plant gpisE service
Q20305 co-ordinated control [§de308 integrated control system o [gopdeozoopd

@-J-G Gateway

oopoBa0pd protocol o3 od:co0s00p5 computer system gps 3alogropE  translator
[gbesontgodeusongd hardware package o3ewr0 software package o3 gateway vp Gal 2opdu

Network 20038:§ system qps 00d9gqi€:Boopd translation [geod[d: e0050305 (communicate)
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8Eaomalopé 88ad:eseo0n protocol o3 6gpliq wadeon Gateway 20p5 system 0od9e protocol
o3 omom[g§lGe (interpret cpdB:) onfgps system oodge snsc0pSeam protocol s3(gdad elgpleG
a3 system o303 information qpsod Seus0pdi 6300H0RE Gd[goonseodn diagram ogE protocol A
$C protocol B 03 93:000:0005 system $6903 gateway ¢o06s0& 0059905 Guscosa0pdI Gateway

20p5 295€ §0de005002:00p) system gz sscd:el protocol 03 §0:c0p58Eg6: §aepdi

GATEWAY
System 1 (Protocol A) System 1 (Protocol A) |System 2 (Protocol B) System 2 (Protocol B)
7. Application 7. Application 4= 7. Application 7. Application
6. Presentation 6. Presentation *6. Presentation 6. Presentation
5. Session 5. Session * 5. Session 5. Session
4. Transport 4. Transport * 4. Transport 4. Transport
3. Network 3. Network * 3. Network 3. Network
2. Data link 2. Data link * 2. Data link 2. Data link
1. Physical 1. Physical * 1. Physical 1. Physical

g g

$ @-G Gateway 0069 22006006003 OSI layer qpsgEesdlgoond

€-J9 Hubs/Repeater

0p520p5 media sa§aon:(type) [§0deor $69000532005 Ethernet segment gpsod §jod
s005q$(connect) 320305 hubs/repeater gp:od 3203g8 Eoopdi sacg&loBiwntoopd system gpsogd
segment qpzaopd 2005005000:0005 maximum length o3 cogeg&oopd 320305 signal quality
onjeoCzanoopdi Signal gp: dqod(deteriorated)anoopdn Hub gpsoopd  signal amplification
[958 Eeomaeo3pE 200500D00:000) 3agp50005 3652005 segment gz C00598E20051 Hub
00692005 0€aw20pd incoming signal o3 port S:di0003 repeat rSE8E0N BelopE
repeater 0 cal 93§ [gdopdn

@-J-6 Bridge

Bridge 00pb oBqeps network $6903 soodagudeusoopdi §odsood(connect) eozoopdi
Bridge 2005 sa§jseaoni00naopd network $8§g03 §odsoodeuso0cd sajrmaeniopoopd network
56§03 0060003005 gbeINnE [grpdeusoopdi Ethernet $& Fast Ethernet o300pb sadjsaen:
0080005 network $6§ [§620p51 Bo0cSmEisE BanodmEd e00bed euia0pd oeom
[§8eoma(o3pé bridge v 6l a0pSi §a00dan network $& V39005 building ¢ network o3 edlE:eos
comelopé bridge vy cal 93§ [gd20pdn

Network 32038:§ node gpsd set comeoon Ethernet address gpsod mapping cpd[d:
83260003 traffic o3oon bridge oo ago:g&{gjoopdn Data packet qps bridge 9393 GepoS0005ee4]
cooddqepdesep(destination)sé  cusdoopdesep(source)odoopd ©pdaopd network &1 wpbaopd
656pRE §oopSa3 (03058 codielozpEs 20050052005

cosgoopdesep(Source) $& cepodfaepdesep(destination) ofoopd segment codoeacaE:d
§ogiE wuSoons(drop cvd)oopdn odspSisandgC filter coSo0pdn  Source $E destination 030005
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0080005 segment $6903E (Bigr: segment cd98oE) §ogiCoon forward cpbaopdi Data
packet o3 eepadeepd segment ofeepodesané forward cqpboopdi adsalg€  bridge o0pd
qod8:e$00p) data packet a3owod misaligned [gbeso0pd data packet o forward ocp&dl Bridge
qp:od ‘store and forward’ device qpsop Geloopdi Filtering cpepd a3ewrod forward qpbed
000pd  edi{godgied(decision)od wgeodel Ethernet network 00d9ad:od =aqE[opdq ©dceo:
Gooe[oypE ‘store and forward’ device op 68l [§E: [gdoopdi

@-J-Q Ethernet Switch

Ethernet switch qpsoopS Ethernet bridge qps 32006006003 deomEiesmt [ggé coodgé:
[§020p51 LAN switch gp:a0pd (00)90005 Sqpseoon network qpzod §o59005 Go8Eoopdi LAN
switch gp:og€ cut-through $C store and forward opq) 3ac[gdsandyC architecture $6e
Rlgpzoopdi el m§§on cut-through switch qpsoopd “store and forward” switch gpscood
Jlg8e320E 320060p68E2005n Cut-through switch qpzoopd destination segment §823 data packet
o3 forward ecw6eC destination address 03000 obesotoopdn Data packet 0odd0d wodeso:dl
“Store and forward” switch 20pd designation segment o323 forward ocobeC data packet

00690d:03 odesvs(analyze cvd) [Beo cosd(forward)aopdi

Data packet 00d9cd:03 obeaoicamaelopé =q$3[oxpaopdi o360 data packet gp:e
error o3 ¢pegd8€aopdi qoSBieso0pd data packet gp: network 22038:0RE (j §eese3N0E
(propagating [gbeese320C) 0m02e8: §E20001 0B switch $&§jzads0005 network o3 collision domain
%[0 Feps§Caopdi Ethernet switch §oopd segment o3E00p5 10Mbps bandwidth 3a[gpdo?
0dgon(user) sasobicoSmmom  share cpbeomelopE  Jq)  gSseeonepd(performance)
GomEzo0pdi

00656905 switch gp:aopS EDDI 1 Fast Ethernet o3ewpod ATM 02095 high-speed link
qpsS §odeood 320{g8E SlgSoopdn High traffic server gpssaogad switch $6903 sa0pelIC:

cofgtdg bandwidth o Sqpeooogdi Switch link gpsg> GOlC(G: dopSs0omo0pd network o3
‘Collapsed backbone’ network vpesl 20001

@-J-© Router

Router gp:oopd data packet gps(traffic) oodesepe oodesepad cepodes 200d00d00:
@o protocol [§& Bode)(filte cobe))a8Ss0:00001 Data packet address qpsg¢ filter o1 protocol
opoopd network 823 protocol cpoopd data packet gpsodom eepadeooopdi Router qp:aopd
network o3 logical $p55gCo00 [gpscon:0000n Physical $054g¢ Slepseconscon

IP router 0od920p5 network o3 subnet gpign [gdeeanE Foon:0000N odelopE IP address
0069883 eepodesml opsEo005edEoopd segment gpzodomn [godago§Caopdi [godogries
cBo0pdi B3 intelligent forwarding cpd[gEselogpé network speed es:eoz:092:8E 00051 30398
protocol [g¢ filtering cod[gEsalopE 3a§§S[ozpo0pdn Switch gpzs& bridge gpiogé data packet
address [§¢ filter cpS[gselopE 3a§§cBo0pS Ethernet address 030x (030995 c3oopdn a8eood
:0R§ p$qoeagigpegrroopd network gp:ogE router o3 =0ddggcsgE network [P3kond9cdseh
overall efficiency 3eom&scon §Ea0pd
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Event2HVAC Eventsz-é\lfi:ri
Client/Server i =
BACnetIP )
clr:u SQL2005/2008

Room
Reservation
System

( TCP/IP - BACnet/IP D
BACnet/IP !
- -VAV
BAChet/IP Controller ] -
. L vav |
BACnet/IP Device :
Integration Door -=-r | ARY
Legacy Access BACnet/IP ! |
Server HVAC Control = [ other
Network ontrolier : Integrations
(B
1
- +
1
j o
1 Integrations
i VAV
|
1
L
1
I Other
Integrations

¢ @-§ HVAC network 1 lighting controllen VAV & AHU controller 0303 integrated cpboo:d

C-JEC Communications Networks

Polling Network

Polling network 0o®903E DDC gpigosé central DDC 0069 dlo€oopdn Polling DDC
network o3& DDC qpzad s2:0d:03 central DDC $& §0de005000:00001

Central DDC 205 sacppSo3 DDC controller 0o695&000 communicate cobo0pS Central
DDC o 220380005 32§$0000 DDC 0ods&oon communicate coSo00dn odelogpE network speed
5200051

Central DDC 20pS DDC o0degqi€s8e information gp:od sa8ssododoy sacppdoy)
008[360qi€ 0od9oy) polling cvS20051 DDC o0dee alarm [gbecl 0pdsE 0o[gEs05 Central DDC

o qodgt: Be$ o[gdb§Eeun mcvpdeepadesmnt contqs cdaodi
Peer-to-Peer Network

Peer-to-Peer network 03¢ DDC gpizan:cdssé 0o[gEs05 communicate cpd8Ea0p5i DDC
qp: 29C:qCs 0dpsC 0009 ;[gSsacys odREsed communicate pE§Ea00n(Controllers
exchange information immediately )1 32000566p05630E 6on¢qs wcdeor DDC controller 30:03:5
communicate cpbq$ equal authority §oopSi Device gpizansadsoopd information 3200800¢
[920p55E 0dgEs0d 00nCe communicate cpdfogoopdn Input signal coodd[gE:sC output
0005605503 dGEs0d S80I DDC 0od9a0pd o3& DDC gps sancd:sE communicate
0068800051 conéeaqi$(waiting time) o§eooaeloppé network speed sacg§[g$oopdi

eqpooalon BAS gpiop data processing o3 pdeeont8Eo0nd ondoeomn central
processor o2 Afeamaelo3pé poll response protocol o3 3205:qp:00p5n 656905 BAS gpiogt
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DDC gpisazads) processor dfeomaelopE peer protocol 03 8aad:qpianaopdi Master device vg)
o§eoxpco

Poll-response communications protocol oooSmchS Peer-communications protocol og&
6220050| 320:000|05¢p3(advantages)§oopdi
(0) Communication 20p5 master device 0od9apbiedoa€ w8l
() Bus $& §odeondoon:a0pd devices qps 3agi€:qiCs 030505 s00d0g058Ee0melopE  central
processor ¢ 00ds0¢ 32g[05320005¢p: [§odogaqs ecdao
(p) scdssC 2005a3Ea000s0g/053a0005¢ps(Global messages) o3 bus $& §5e005000:0005
devices gpza8a3 008[gC505 000503058 Ea0pdi
Peer communication o3¢ device gps bus o3 §o58EgE time slot 20p5 zacengpPod
320000(03 [§62000n 00d5pS:3o0dgC device gps data transfer codqs bus $E §o590058EgE time
slot o3 sacppdog) 590201

Peer-To-Peer

Fan status.._
communicate

Polling

Alarm...communicate

panel asks for my feedback, after

Alarm...| must wait until the contro]

1 2 3 g 1 and 2 have talked immediately. immediately
[ VAV ] [ AHU j [ Fan Coil J [ VAV ] [ AHU ] [ Fan Coil }
] %:>:>:>::>®%:>:>%@
Control Panel 0
Rt g
Opticnal Panel %
Netvork _|:| A
=

D Turn on fan..
communicate
@ immediately.

¢ ¢ @6 (o) Polling network ¢ @-6 (o) Peer-to-Peer network

= i |
BAS Server (Linux)

Maintenance
Management
(Windows)

Housekeeping

(Mac) x

Accounting . ; : 3
Mainframe ‘ En%gﬁ:{'ng
(UNIX) Facility Portal

Q @-q Integrating information from multiple system into a facility portal
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@-9 Communication Protocol

Communication protocol a320p5¢n computer system gp: 3gCsqi€s 00503056
(communicate)za0g05 c8odqepdopdimnsgps(set of rules)gdaopdi Protocolaopd ooooomeom:s
0pp800p01 9200000009 $EB:006(Ped 800509058E208 protocol opaopd system $E9oD
e[grad 9005930580051 Communicate cp&8Ea0p5 Talk $E20051 0300000072 ©oR20Ed CYsdS:
e[pades oomig§(translator) 3326000393 protocol ©oa0pd system &9 communicate
068320305 gateway o3maboopdn Gateway o0pd omom|g$ (translator) =ofgd eeonlgod

0200001
nformation Technology Building Services '

High-Speed Internet Lighting s'

fg Wireless Elevators (Q
(;@}/ Mobility - RFID - Tracking {@

Remote Access
=>4
t4

HVAC - Sensors ( \ 7

Unified
Communications

Audio and Video
Conferencing

Fire (@

TelePresence

@€

/

Interactive Media

Digital Signage

—
&
m
2
<
=
5
@

[1:}
=)
2
@

<°3 @-© Information Technology and Building Services
Communications protocol qpsoopd BAS 6l oelgd c332600p) saep|gdaopdi BAS oode
32038:5 c0odpdormppode device 32§ $E controller 3a§§j:03 §es§E05n codesepe
data gp: safgpiondesepadad cusd[gla quplgl: cwdesoEasadzadaopdi
(o») Open Protocol
(®) Standard Protocol

(0)  Proprietary Protocol upe] 2a6gdsadgC protocol od:gjs §oopdn
006, 3209:q:a0p) communications protocol gp:o? eedlgaonsoopdi
(o) Building automation and control network (BACnet®, Modicon®, MODBUS®).
(y) European installation bus (EIB).
(p) Local Operating Network Talk (LonTalk®) Echelon Corporation.

(g) Emerging BAS Internet Protocol (transmission control protocol/Internet protocol [TCP/IP],
hypertext transfer protocol [HTTP], extensible markup language [XML]).
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Protocol gps $& cp0dapba0pd opgadypisonny eudlgoonsaopd

BACnet LonWorks Property Protocols
Alerton Invensys Siemens
Automated Logic control Echelon Trane
Delta TAC/CSI Johnson Controls
Honeywell
Carrier

@-9-0 Standard Protocol

Industry 0069 o3ew0d 323320p5: 00d9e 030goosanpd protocol [gdoopd Industry
b9 E:odel a33p0g/05qPiad [godeopbiqSaa0305 develop qpbaon:o0pd standard [gdoopS
Standard protocol sagqpso0pd International Standard Organization (ISO) ¢ publish cpG20pd
Open System Interconnection (OSI) model o3 326[gdcog300051

OSI model o3 computer industry ¢ adopte coScoois network ood9za03E:§ computer
o0bcdo 3afgp: network 0038:§ computer  oodad:eBo3 data gp: transfer cpSa3oopbeadl
066e00Eq§ 8326600 activity gpiod eedjgoozoopdi
pown - EIA/RS 232 Communication, Ethernet Communication o [g620p5u

@-9-J BACnet (Building Automation Control Networking) Protocol
BACnet &l 6§005$0088:

BACnet oopS Building Automation Control Networking Protocol [g®aopSi BACnet o3
American Society of Heating Refrigeration & Air-Conditioning Engineers (ASHRAE) s'acgcf oReq

g€ 00oEBogE xadgPo0pdn ASHRAE 6onSe030E manufacturers 1 major users i consultants
$C Bodoenongps dogfogoodi

BACnet Protocol @i 330:000gj054ps (Strengths)

(o) Global standard [g&a0p5u

(®)  IBonodamepd $p5:0p00gP:ee005dl Adodeayppdeag [gbesnt 8&E: cpdaonioopdi
(0)  Architecture deoo[gdgSecdn 885 c08enqoocd 806805

(20) Device 3266350305 §005q/05 o

(c) BACnet protocol 03 sa54goopdeacgab sase[mieg coqs ecdeol

(©)  [B0500c8 g&:d 30d4g 8205

(s0) Vendor qps 529:09:8:k oopBoopgobo00bs Gaona5da0d protocol [gdo0Rdi

Benefits of BACnet

(o2) BACnet protocol o3 aadd{gjop 2266320305 3a0R5gPso0pdI 00dspdi3ige eqrozodadogt
BACnet protocol 03 s2a34gjo0pd device qpigoad agegoS§Eaopd

(9) Engineer qpzs¢ end user qpson 32034g0300p5 Support codlog0p5

(0) HVAC object gp: [godlgpd6$ §oooeds [gdoopSn

(00) EIA/ANSI standard o3 326[gé consaopdi
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(c) Robust [gdoopdi

Center of Technical
Building Management

l Operator & Management
> BACS i
Automation Automation and Operation
A
/ \
Security Security General BACS BACS
Alarming Interlocks Interlocks Interlocks HVAC controls
» Fire - Fire sprinkler » Smoke control - Electrical install. - Heating
» Intrusion - Escape route » Intercom - Waste water - Chiller
*» Sabotage « Lift * Telephone » Transportation » Air conditioning
*» Access control + CCTV * Emergency » Special install. » Room management
* Technical install. « Access control lighting « Fire damper - Domestic hot water
- Fire damper

Q €€ System integration
BACnet Protocol i 32000:3088¢p: (Obstacles)
(o) Field level 0g€ coa5d 32034gjqf 3200538§ 0001

(9) Interoperability co68EgS: sma5p5:0000n (Lack of interoperability)
(0) Guidelines 322:$p5:20001
(00) Testing cv[gE: certification coggEs o3gqp: GaoEgrdadjgdoopd
(c) oB03 ogjoy) specify cp5q§ 90532005 (Hard to specify)
(0) 03:0005g G§60R:00001 (Speed of development)
(s0) HVAC 60p0500pd cpdeSiqpianogod support cpdeosg 320:500:0005
(@) Device sa§jg3200: 325p5:c05000 q§Ea0p5n (Limited device offerings)
(q) Gate way o3 o[gdocs 3204gjq$ Saopdn (Gateways still required)
BACnet® 20p5 ANSI standard building automation and control network protocol (82005

ANSI/ASHRAE 135-2004, BACnet2---A Data Communication Protocol for Building Automation and
Control Networks opg] coqpzoopdi joop 956038 BACnet® o0pS ISO 16484-5 $C odo

030582005 protocol [gdcoroopd

BACnet networking cp5§Ea0pd option gqpzen
(@) Ethernet ARCNET (G) Echelon's LonTalk

() Master-Slave/Token-Passing (MS/TP) (9) BAChet/IP
(p)  Point-to-Point (PTP)
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Equivalent
BACnet Layers OSI Layers
BACnet Application Layer Application
BACnet Network Layer Network
ISO 8802-2 (IEEE 8802.3)
Type 1 MS/TP PTP Data Link
LonTalk
ISO 8802-3 i
(IEEE 802.3) ARCNET | ElA-485 | ElA-232 Physical

 @-00 BACnet layer gps $& Open System Interconnection (OSI) layer gps &E:00D0

BACnet Websites

(o) www.bacnet.org
() www.bacnetassociation.org

() www.big-eu.org

BACnet ¢ 2005¢005002:000) standard object a§je3a02: (J9)90% GINARE Gudly

002300001

Table 1. Standard BACnet Objects.

OBJECT

EXAMPLE OF USE

Analog Input

Sensor input

Analog Output

Control output

Analog Value Setpoint or other analog control system parameter

Binary Input Switch input

Binary Output Relay output

Binary Value Binary (digital) control system parameter

Calendar Defines a list of dates, such as holidays or special events, for scheduling.

Command Writes multiple values to multiple objects in multiple devices to accomplish a
specific purpose, such as day-mode to night-mode, or emergency mode.

Device Properties tell what objects and services the device supports, and other device-

specific information such as vendor, firmware revision, etc.

Event Enrollment

Describes an event that might be an error condition (e.g., "Input out of range") or
an alarm that other devices to know about. It can directly tell one device or use a
Notification Class object to tell multiple devices.

File Allows read and write access to data files supported by the device.
Group Provides access to multiple properties of multiple objects in a read single operation.
Loop Provides standardized access to a "control loop."

Multi-state Input

Represents the status of a multiple-state process, such as a refrigerator's On, Off,
and Defrost cycles.

Multi-state Output

Represents the desired state of a multiple-state process (such as It's Time to Cool,
It's Cold Enough and it's Time to Defrost).

Notification Class

Contains a list of devices to be informed if an Event Enrollment object determines
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that a warning or alarm message needs to be sent.

Program Allows a program running in the device to be started, stopped, loaded and
unloaded, and reports the present status of the program.

Schedule Defines a weekly schedule of operations (performed by writing to specified list of
objects with exceptions such as holidays. Can use a Calendar object for the
exceptions.

Property Value

| Object Name ROOM_TEMP

| Object_Type ANALOG INPUT
requfred | Present_Value 20.3 .

| U.nlt _ 62=°"C “ggg“g
optional g | High_Limit 30.0

| Low_Limit 15.0

(;) ©-00 Example of BACnet Analog Input Object
Table 2. Properties of the Analog Input Object.

PROPERTY BACnet EXAMPLE

Object_Identifier Required Analog Input #1

Object_Name Required "AI 01"

Object_Type Required Analog Input

Present_Value Required 68

Description Optional "Outside Air Temperature"

Device_Type Optional "10k Thermistor"

Status_Flags Required In_Alarm, Fault, Overridden, Out_Of Service flags

Event_State Required Normal (plus various problem-reporting states)

Reliability Optional No_Fault_Detected (plus various fault conditions)

Out_Of_Service Required FALSE

Update_Interval Optional 1.00 (seconds)

Units Required Degrees-Fahrenheit

Min_Pres_Value Optional -100.0, minimum reliably read value

Max_Pres_Value Optional +300.0, maximum reliably read value

Resolution Optional 0.1

COV_Increment Optional Notify if Present_Value changes by increment: 0.5

Time_Delay Optional Seconds to wait before detecting out-of-range: 5

Notification_Class Optional Send COV notification to Notification Class Object: 2

High_Limit Optional +215.0, Upper normal range

Low_Limit Optional -45.0, Lower normal range

Deadband Optional 0.1

Limit_Enable Optional Enable High-limit-reporting, Low-limit-reporting.

Event_Enable Optional Enable To_Offnormal, To_Fault, To_Normal change reporting.

Acked_Transitions Optional Flags indicating received acknowledgments for above changes.

Notify_Type Optional Events or Alarms
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Table 3. Properties of the Device Object.

PROPERTY BACnet EXAMPLE
Object_Identifier Required Device #1076
Object_Name Required "Office 36 DD Control"
Object_Type Required Device
System_Status Required Operational (plus others)
Vendor_Name Required "Alerton Technologies, Inc."
Vendor_Identifier Required Alerton
Model_Name Required "VAV-DD Controller"
Firmware_Revision Required "1.0"
Application_Software_Version Required "Dual-Duct DDC"
Location Optional "Office 36, Floor 3"
Description Optional "(on network 5)"
Protocol_Version Required 1 (BACnet protocol version)
Protocol_Conformance_Class Required 2
Protocol_Services_Supported Required readProperty, writeProperty, atomicWriteFile, ...
Protocol_Object_Types_Supported Required Analog Input, Analog Output,...
Object_List Required Analog Input #1, Analog Input #2, ...
Max_APDU_Length_Supported Required 50 (bytes or characters)
Segmentation_Supported Required No
VT_Classes_Supported Optional n/a
Active_VT_Sessions Optional n/a
Local_Time Optional 30:15.2
Local_Date Optional Tuesday, March 12, 1996
UTC_Offset Optional +480 (minutes from GMT/UTM)
Daylight_Savings_Status Optional False (not in effect)
APDU_Segment_Timeout Optional n/a
APDU_Timeout Required 3000 milliseconds
Number_Of_APDU_Retries Required 0
List_Of_Session_Keys Optional n/a
Time_Synchronization_Recipients Optional n/a
Max_Master Optional n/a
Max_Info_Frames Optional n/a
Device_Address_Binding Required None

Table 4. Alarm and Event Services
SERVICE BACnet | DESCRIPTION
AcknowledgeAlarm C Used to tell sender of alarm that a human has seen the alarm.
ConfirmedCOVNotification C Tells subscribing devices of the COV that occurred in a

property.

ConfirmedEventNotification C Used to tell sender of a possible error condition.
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GetAlarmSummary C Requests from a device a list of "active alarms," if any.

GenEnrollmentSummary C Requests a list of "event" (possible error) generating objects.

SubscribeCOV C Sent by a device to request that it be told of COVs in an
object.

UnconfirmedCOVNGotification U Tells subscribing devices that a change has occurred to one or
more properties of a particular object.

Management Layer OA Tools

Active X
OPC DDE
ODBC
i BACnhet
Automation Layer COM/DCOM
LonMark
Ethernet/IP
Control LonTalk
Layer

& @-0 Protocol qpzod network layar qpsgé §8:0950

@-9-0 LonTalkk®

LON &l 328¢p05a0p5 Local Operating Network(LON) [g&aopSi LonTalk 20p5 Peer to Peer
protocol [g®20p0n LonTalk protocol 20p5 electronic component gp: sagiCqis 2000E:ag05
F20005g2 vapod(data exchange) epop 22ad:gj00pd 206208505 (9mr20000m8) [§&205!

LonTalk® 20p5 Echelon Corporation ¢ LonWorks® $05:0p2[9¢ interoperable control
network qps320305 0Bag€aon:a00d protocol 0o [g8a0p5i opee 956038 Echelon ¢ LonWorks
platform o3 0008030932005 Echelon $& LonMark user gp:on LonMark® Interoperability
Association o3 opeG 958 GerLoRE ©00EFEpS:Faopdi LonMark Association o  certified
c0600200pd device gpzoopd LonMark 05836(logo) andgE[Ge LonMark device op 2005005[gE:
dqoopdi ©pdaopd LonWorks network o€ oad 000808 =paddg§Eaopd device [gbo0pbup
aBc8a0pbi LonWorks o3 intelligent device qp: §odsoodoonaopd distributed control network
qp2opE saadigjooSi
Local Operating Network(LON) $& 05005880005 media sa§jgza00:(type) qpsgd
(o) Electrical power lines (e.g., power line carrier)

(y) Balanced twisted-pair cabling may be supported by any recognized topology (e.g., bus,
ring, star)

() Optical fiber cabling
() Coaxial cabling
(§) Wireless

LonWorks network s2038:§ LonMark device qp:og€ Neuron® chip opeslaog) intelligent
microprocessor Algoopdi Neuron® chip 205 processing cpbess $¢ communicating codcSaqpod
6a008gode0z0pdi
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Toshiba $& Cypress Semi-conductor Corporation o300p5 Echelon &1 c3€oCgE[gged
(licensing agreements)lgé Neuron® chip qp:od 0005050300001 sagp:  protocol s
oopoBo0pd F2q0d¢n LonWorks 20pS OSI model ¢ 3090 (qQ)aga(seven layers)ad:od 3203

ooo:oaéu

LonWorks Strengths LonMark Obstacles
¢ Gaining momentum * Number of available devices
» Good field bus solution * High level implementation
* HVAC, lighting, security, fire, sun blinds, lifts e Lack of support from engineers
» Widely adopted (worldwide) * Echelon ownership of technology and marks
¢ Interoperability ¢ Not native IP
o il S L SR e

] 2l & 2l B

.:_ EIB EIB

Applicatio
Controller | L . l 7 < m “l
= — I )
Q ey ==t = =]l
| g — -
Heating, Ventilation, Window blinds  Motor Control Heating, Ventilation, Window blinds  Motor Control
Air Conditioning Lighting Control  Control Air Conditioning Lighting Control  Control

Q @-09 EIB centralized system @ ©-9G EIB decentralized system

@-9-G Modbus Protocol

Modbus protocol 20p5 serial communications protocol [§&a0p5n Communicate cpbao0pd
device gp:03 22008:c30508(series form)gé §odsoodooneamelopE  serial communication
opesl20pdn opqeesdogE Schneider Electric (0ossaesl Modicon) ¢ Programmable Logic
Controllers (PLCs) qp2320305 oBog€daopdi §eqled: 8odqqoopd communication  protocol
[020p51  ©05geaGesiqps(industrial)ogé  3203qgoopd  electronic  device gqp: 22[gS3a00S
§05e005q8epogc 2aadiqp:a0pd protocol [goopdi Network 0od93a03E:5 device adIEs (Jgo)zedd
§o5e005¢) communicate co68Ea0p51 Supervisory computer ¢ remote terminal unit (RTU)gp:o?
control cpbq$ $& data acquisition pEeS3a0305 3054gj00R0!

JooGes00RE  Modbus  protocolo?  Modbus  organization ¢ JeomEieeant c0dd
[glg320p5n Schneider Electric ¢ ©3EgEqp:o3 Modbus organization o8 c3egpEseusdoopdi
MODBUS message gpz320:09203E 0932005 00pSeaonndd(structure) §o300051
MODBUS message structure 53¢ 6320053 8agj05qp: dloCaopd

(o) Device address—Address of the receiver.

(J) Function code—Code defining message type.
() Data—Data block with additional information.

(G) Error check—Numeric check value to test for communication errors.
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Serial MODBUS network gp:og€ master
ModbusTcP  device $E slave device vrg] $8:§oopSi Data gp:

I (Master) ° - o
eo:cgcﬁ 390905 master © ooo&ﬁ initiate C\Pooaén

v A slave device ¢ 0p§[g$o0p01 MODBUS  serial
Modbusiial] communication & message qp:ER:d:0d  code

| (RS-485)
Modbus/RTU — 7 960012005
(Rs-232) i . ! American Standard Code for Information
Controller  Controller AC Power Interchange(ASCII)§§ Remote Terminal Unit(RTU)

Ethernet

np"°‘;"'er Monitor o
eter . . o
ModbusiRTU (Staves) opg) MODBUS transmission mode $&§j:§o0pdi
¢ ©-0§ Modbus connection
Generator Controllers on Lonworks
Modbus RTU Controller

I
P

Bullding Management
Power Meters on Modbus TCP System on BACnet IP

¢ @-06 Modbus RTU $& Modbus TCP

Master Slave
Initiate request
Field Name (Hex) iii ”7__"‘-*——‘_‘__7_ .
Function 02 ——» Perform the action
Starting Address Hi 00 iti
i A U5 = —— Initiate the response
Quantity of Inputs Hi 00 —
Quantity of Inputs Lo | 16 =17
. “« Field Name (Hex)
l Receive the response r Function 02
Byte Count 03
- Inputs Status 204-197 AC
iﬁfﬁ'gime “;‘;") Inputs Status 212-205 [ bB
1 -21
Byte Count 03 Inputs Status 218-213 35
Inputs Status 204-197 AC
Inputs Status 212-205 | DB
Inputs Status 218-213 35

$ @-0q Modbus message gp: 32[g$32008 cosd(transfer)d

ASCII transmission mode ogC message gp:3ad:cds03 ASCII format [9C code
c0600200p51 Remote Terminal Unit (RTU) transmission mode 2005 binary coding [g®a0p5n RTU
transmission mode o3¢ message 3agudzEENgP: Go0:c0da0P0N 0pBaopdea$32038: message
qPeqeo? transmit co68Eao5i

TCP/IP 2300pod Ethernet connection gps 320305 MODBUS protocol o3 3203qj0opd
MODBUS/TCP vpg] oBogloonsoopdn TCP frame =00p8:§ MODBUS frame oopdoonsoood
(E)écfﬂlzﬁﬁoaéu

Modbus serial dloogpsaopd RS232 2Bwwpcd RS422/485 connection o3 [gdoopdn 2-wire
a300pod 4-wire [§68Ea0p5n Polyethylene insulation [g& 24 AWG [(0.51 mm (0.020 in)] conductor

9-19



HVAC Control and Building Automation Systems eomio0d038,
[g0o0p5n Twisted pairs Slooogpiodoopds  30dg§Co0pSi MODBUS/TCP o€ category 6
Gno005qp:ad 3aad:goopd

-

ﬁEu}f CHARACTER

- e = —
-+. CHARACTER EOF  |CHARACTER | EOF

=

DATA PACKET ACKNOWLEDGEMENT
TELEGRAM

T T e T e T e : B T B o o e A S ATt i
Source Address Destination Address
.- Fo v 3 = o _' F- 3 T 0
2 U ‘ a W | F F 2z ‘ 10 D 1 4
Fong Lina Addrass Zone Line Addrass

Q @-O@ Address structure for source and destination of telegram (system accessing mode)

@-9-§ European Installation Bus (EIB)

European Installation Bus (EIB)aopd opeo o€ Siemens ¢ oSag€oonsoogd industry
standard protocol [g620p51 joo J 53€ 00dgarbesieilts 0on dloCaopd EIB Association (ELBA)p
coqpro0pd980 3E:08:600005932005 protocol [g620p5n EIB 2005 modular $6§jHgdoopS Multi-
vendor environment o3& coSc&:§jpd320305 3203gjgs §pdg0Se] 030gE3(gE: [gdoopS

EIB o3 opboopd topology $& sl =oadig§Eo0pdn Carrier sense multiple access with
collision avoidance (CSMA/CA) protocol o3 sac[gdcon:oopd serial communication 62005
Network 32038:§ device qps 3aqC:qi€: common bus o3 ads) communicate p&8Eaomalope
en0d[0 9305008:q8 cBagp: $E bridging cpdgEsadggps cagpg8Eood

een0d0p¢ transmission media o3 s2addgg home 1 office 1 building automation
c&cgpiad EIB [9€ [giapc8Eaopbi

(on) Balanced twisted-pair cabling (9600 by/s).

(®) Electrical power lines (e.g., power line carrier, 1200 b/s).
(o) Radio frequency (RF [19 200 b/s, 868 MHz band]).
Advanced Network for unified building integration services (ANubis) ooé powerful

protocol [gdoopd Internet 1 intranet $& extranet o3¢ oodeo¢ integration cpbe$3a0305 object
model [gd20pSi EIB ANubis protocols 2005 0pSo0p5 IP network 330305068 32054g§E20001

@-9.6 Proprietary Protocol
Proprietary protocol qpza0p5 Johnson Controlsi Honeywelli Siemen 00005 orgaBondeom

a8s0080809800:00p)  protocol [gdoopdi Proprietary protocol gp: 3a6o3pEiad oferspdogt
oeed[goodl
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@-G Low Level Interfacing and High Level Interfacing

BUILDING MANAGEMENT FIRE ALARM
SYSTEM SYSTEM
OPERATIONS ol
- TERMINAL
LEVEL PROCESSOR %PTEE%'}L%FI‘E
PROCESSOR  ponTER D_
SYSTEM-LEVEL B
PROCESSOR sms |= L SENSORS
PANEL |— AND
— |AcTUATORS
-/-\-. FIRE
BMS — ALARM
PANEL _)‘j BANEL

HARDWIRED CONMECTIONS
& @-Jo surface integration a30005 hard wired integration

s [
User Interface =
’—;.

| TcPiP BACnet IP |

Servers

Network Integration of

. Automation/Control Chillers by E-link
* Engine (NAE/NCE)

Inputioutput Controller
Module (FEC)

=

E E E-link

Sensors, Pumps -
Cooling Towers, g [ —
Valve, VSD | RS485 .

BACnetms/TP  E-link Air Cooled Chillers
FC Bus with Enclosure

Fo=F =

Water Cooled Chillers

& @-Jo High level interfacing o300pob high level integration

@-G-0 Hard Wired Integration or Low Level Interfacing

Hard wired integration s32000¢n sub-system oodge input/output point 0od9gC:803
Aon[gé  §odeocd[gt:od Badoopdi Surface integration o3ewpod low level interfacing
0062009 LRgjopds Glgpadenp§oopdn 30005356p0dsE 2005e3E0pY input/output point ¢pzo?
hard wired [g€oo integration cp&gElgioopdn 3a000delo3pEadeo05 hard wired integration
320358059 20p5520: (9620251 Software integration ewrodeomalopE controller gpsi router g
software qpsi program gpz$¢ eooodsdeoneol
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pow eeontoopdandl ACMV system § AHU gpisC FCU gp: 8odq$(shutdown)saogod
fire alarm system o activation point $& hard wired [9¢ integrate cpdeedi Lift qpz homing
c06g§ea0305 fire alarm system ¢ activation point §od>s0056edi

@G- High Level Interfacing

o3058E control system Al§oopd equipment gpigdlojeoon chiller 1 air compressor |
generator 1 Computer Room Air Conditioning unit(CRAC unit) qpsei input/output point 0ob9qCsd
o3 integrate c0OqS cPSoy0§0d 2gSyPddpdn Serial communication (¢ equipment sa03E:q)
3205320005320:00:0% DOGE05 quasEa0pdi Bspd:0005 “High level Interfacing” [g6o0pS
63200503E York 03a88 water cooled chiller qpzgé air cooled chiller gpse information gpza3 high
level interface c»Sq) Building Automation System (BAS) $& integration co6003 GwSgoonzoopd
High level interface co20p5 device 20p5 Johnson Controls ¢ cpo5ap&a0pd E-link [g620p5

Table 1. Recommended chiller-monitoring points per ASHRAE Standard 147

Flow Flow Flow Flow
Inlet Pressure Inlet Pressure
Chilled Water (or
other secondary Inlet Temperature Condenser Water Inlet Temperature
coolant) Outlet Pressure Outlet Pressure
Outlet
Outlet Temperature
Temperature
Refrigerant )
Refrigerant Pressure
Evaporator Pressure Condenser
Refrigerant Temp. Refrigerant Temp.
Level Level
Compressor Discharge
Pressure
. . Temp.
Qil Refrigerant
Temperature Compressor Suction Temp.
o PPM Refrigerant Monitor
Vibration Levels
Level
Exhaust Time Date and Time Data
Purge Logs
Discharge Count Signature of Reviewer
Ambient Dry Bulb Ambient Amps Per Phase
Temperatures Wet Bulb Temperatures Volts Per Phase
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D 2] | coes  ELink ggeer
£ Port2 | |§ Port 1 =
— E i
; o Equipment s BAS Port =
g- Port g 2
= OR 3
5 C 3 || |2
(8]
Port3 | |Sl-[port4]-lg|| |2
RMP o | 2 mam‘“‘?"“ﬁw
i i = | ASSOCATION
‘ Remote monitoring network |
METASYS i
6 @-JJ E-link $& §0590058E2005 protocol gps
Panel Unit Workstation
CCN
DataPort
Metasys
Integrator 2oMP 3oMP
Gateway| Gateway
N2 Bus 30 Series 19XL 32MP 32MP
Chiller Chiller Chiller Chiller
Controller | |Controller | |Controller| | Controller

Carrier CCN DataPort Device and Metasys Companion System Integration

Met coMmmz
etasys Vendor Port A or B on the DataPort DataPort
Integrator on Metasys Integrator or DataLINK or DataLINK
DB-9 Female DB-25 Male
Signal | Pi Pi Signal
Vendor Port J mn RS.930 mn J COMM2
AorB RD | 2 - 2 | ™
TD 3 3 RD
GND 5 7 GND
(50 ft maximum)

Port-to-Port Connection and Cable Pinouts
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Table 1. Chiller 028cd:0 vodup(read)8E0p5 Point gp:

eomio0d038,

Network Network Unit Description DataLINK Module
Point Point Reference Point Name
Type Address
Al 1 % Active Demand Limit DEM_LIM
Al 2 DegF Water/Brine Setpoint SP
Al 3 DegF Control Point CTRL_PNT
Al 4 DegF Entering Fluid Temperature EWT
Al 5 DegF Leaving Fluid Temperature LWT
Al 6 min Minutes Left For Start min_left
Al 7 psi A: Discharge Pressure DP_A
Al 8 psi A: Suction Pressure SP_A
Al 9 psi A: A1 Oil Pressure Diff. DOP_A1
Al 10 psi A: A2 Oil Pressure Diff. DOP_A2
Al 11 psi A: A1 Oil Pressure OP_A1
Al 12 psi A: A2 Oil Pressure OP_A2
Al 13 DegF A: Discharge Gas Temperature DISTMP_A
Al 14 DegF A: A1 Motor Temperature TMTR_A1
Al 15 DegF A: A2 Motor Temperature TMTR_A2
Al 16 DegF A: SAT Condensing Temperature TMP_SCTA
Al 17 DegF A: Saturated Suction Temperature TMP_SSTA
Al 18 A: Cooler Level Indicator LEVEL_A
Al 19 psi A: Circuit A Econ Pressure ECNP_A
Al 20 psi B: Discharge Pressure DP_B
Al 21 psi B: Suction Pressure SP B
Al 22 psi B: B1 Oil Pressure Diff. DOP_B1
Al 23 psi B: B2 Oil Pressure Diff. DOP_B2
Al 24 psi B: B1 Oil Pressure OP_B1
Al 25 psi B: B2 Oil Pressure OP_B2
Al 26 DegF B: Discharge Gas Temperature DISTMP_B
Al 27 DegF B: B1 Motor Temperature TMTR_B1
Al 28 DegF B: B2 Motor Temperature TMTR_B2
Al 29 DegF B: SAT Condensing Temperature TMP_SCTB
Al 30 DegF B: Saturated Suction Temperature TMP_SSTB
Al 31 psi B: Cooler Level Indicator LEVEL_B
Al 32 DegF B: Circuit B Econ Pressure ECNP_B
Al 33 DegF Cooler Entering Fluid COOL_EWT
Al 34 DegF Cooler Leaving Fluid COOL_LWT
Al 35 DegF Condenser Entering Fluid COND_EWT
Al 36 DegF Condenser Leaving Fluid COND_LWT
Al 37 DegF Reclaim Entering Fluid HR_EWT
Al 38 DegF Reclaim Leaving Fluid HR_LWT
Al 39 mA 4-20 mA Reset Signal RST_MA
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63200503C Trane chiller 008cd:s& Automated Logic (http://www.automatediogic.com) o3 high
level interface c9620p9 Graphic Function Block (GFB) program 06903 ce5[qoozaopdi

Trane Chiller Interface

Revision Data: April, 2002 Exec. B L.x
Input /Output Point Control
™ START
(NI Remote Start ) . Chiller 5/5 END )
(Av 45.00 ) £HIS Setpoint [AND )
7 i setpo Point jANo )
(Av_16G.60 } oo L Qenand Linit JANO )
- RUN
(B_NE Compressor Sta) TS P Off  BY
» Lomp {Flglg} i-" oy
(EMICU Flow Input ) ' L{0FF_ BY)
e L= TiCW F1
o =+ CHWFL
(EMICHY Flow Input) tIE T o OFF_ BV)
- B
' o = HRESET
(EMIManual Reset I} S OFF_ BY
PHanual ke s+ ARESET
i
(BNIpto Reset Inp) - Off  BY
L-—s T RUto ese
BNT  Comm State 0FF EV)
t-= T: Comm Stat
(ANI_[CHW Temp Leau} m 1 T { .06 RAY)
H enp
{(ANI_[CHY Terp Entel =T 3.00 AV)
@ | e L] | S— T T
(NI JCu Tenp Leavi @:x 1 TR 6.00  AY)
(BNT ﬂCb.I Tenp Entert B.00  AY)
= LGl T T:RET cul Te
ANI |Evsp Refrig P B.00 AY
G |ﬂ| L_.T:Euzp Pres )
(ANT i(ond Refrig P 1 E G.66  AY
|Ml L —=T:Cond Pres )
T —
-Dlschar e Reﬂ @.00 AaY)
@ | L LGl L —T1:Lv6 Comp
ANI |E Ref Tem B.00  Av
(@MT_[Ever Ref Tenp) T )
-I-'NI jCond Ref Tenp} 8.0 Av)
Gl ~ m L —T:Cond Refr
ANI [0il Temperat . 3.00_AV)
"] P01 &M
(ANT | 1% 7001 Temp
(ANI_JO11 Different) @x 1 TR 6.00 AV)
P01 1 =3
J— | event |
= lacraare
: EVENT |
HRESET-{J
M
=t CHHFL- T ]E‘ o .|-| ' COLOR
{ Text ) Text ){ Text ) curL-FOT- - | START- -,_| —
{ Text )( Text )( Text ) RU"--@"-I EY

¢ BACnet Sample GFB-Trane Chiller using BACnet PTP

@-§ Wireless Sensing Systems

Wireless sensing systems s32000¢n sensor ¢ controller
communication)[gé $6§js§oopdn

(o) Many-to-one room temperature sensing

(®) One-to-one room temperature sensing

HlopsogE [Bpd(wireless
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Sensordata
communications

Ethernet

eomio0d038,

Many-to-one wireless
sensingoption

LLL

.......
! = One-to-onewireless
sensingoption
o

N2 @
BAChet Wired sensingoption

@-J? Many-to-one room temperature sensing §§ One-to-one room temperature sensing

@6 Integration pow>

@.6.0 BAS $& Security System o3 Integrate

BAS Integration
Software

e,
s
|
LAN cabling ‘
Controller IP-camera

Low voltage cabling

BAS devices
QE U9

pown-  0§008:0066LNMBEON0S

opdge:

Security alarm gp:o3 BAS workstation 9323
eof8:  workstation operator saos alarm gps 30300
conglogpdlgln  Boeg3[gEicndesiqp:  GeonEgrPe:
£E20051

BAS workstation operator o0pS oddkeagéi
805cpd[gEs (door-open command) security output
point o0899ad trigger cvdeofg: 02050303
006e56poopdie [gIrpdeu:§aopd

Building network 00690005:3000
:0d{g[gselopE 0nbsole apogedod (installation
costs)aB eagpgS€aopdi HVAC system $& security

system o o3 graphics 2&9adl0gE sa0n00y eedy
8820001 Security system ¢ Alarm gpzaopd BAS o

eeonCgodoep d9903 trigger cpdeus§Eoopdi

§eqSe00505 !ERE  §rodameepad  =acpd

00603E20pd 326l 0§cob:nS(badge) o card reader § [gadodag€ security system 20p5 081 0ol
0dco0fG: 039kgE Gu:0o0N ABe§n0d security system o BAS @893 §imo038s 0§c0di00660705
fesclopE: signal  Go:dodoopdi  BAS 20pd  o330000pd  Sigpiod  sacdeagpodgéeodSs
2005a3&20002098:03 occupied area 22[§6200500507 20056000E0H2N[GOGOLRY 3>eiT!OYS
(comfortable temperature) [g6e3nE  [gopbeozaopdi  :c3§egqi€ air con  ewrE:8Eemné
g¢[g|(enable cpd)eoz00pSi Boscod: [gS$q§ 320305 odskuas oScobinS(badge) o3 card reader
S [ge8050gi€ cped(unoccupied area)wro005005(Gs Siqpsé air con 0303 Sodeozoopd
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@:6.J BAS $& Fire Alarm System o Integrate cpd[g&:
BAS $& Fire Alarm System o} integrate cpO[gS:elopé seeeoncdzadel fire alarm
[8edla0pd =adlogE chillers 1 boilers 1 AHU 1 fan ©20pd equipment gp:ad qdoo§(shut down)

§E2005
32000[4¢ 32680005208 00696l Secxnaopdpvws-

32000[g¢ 20680005208 00deel (§)cobogE B:oonEecmnoyiéioopdendl fire alarm signal
q§[Gs BAS ail integrated floor plan eolog display cpboopdi 8:eanEoopdeacobomem BAS o
6e00Cgodoon(Bgdaopd action qpEIdid  eodlgoodsaopdn  8:8sqp:od HVAC fan gpion
9O000508(g8: erpdkgpizacgl: erodsmygEonodamesnt pressure fan gp:od curicodgts
Security Management System (SMS) ¢oodeol cpgpeelgiagodq§ cubondeagpad odslgp:od

unlock cobc0EgEs 03gdoopS

-End-
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