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#23-1 7 b4l Ba i 32 TRp " A

| BACnet | CAN | CEBus | IEEE-488 ISP | LonWorks | WorldFIP
Characteristics
Application(s) Building | Automotive | Consumer | Instrumentation | Process All Process
targeted Automation Control Control
OSI 1,2,3,7 1,2 1,2,3,7 1,2,7 1,2,7 1,2,3,4,5,6,7 1,2,7
System Control Both Command | Command Command Both Both Both
(command-or
status based)
System Type Network Bus Net Bus Bus Net Bus
Media Access | CSMA/CD, | CSMA/CR |CSMA/CD Bus Master-Slav| CSMA/CA |Master-Slave
token bus, e
master-slave,
dial-up
Error Protection CRC CRC CRC - CRC CRC CRC
(only
power)
Media Supported| Coaxial Fiber RF, power| (Twisted pair (Twisted RF, power Fiber
besides twisted [cable, optical line, coax only) pair only) [line, IR, fiber,
pair fiber coax
Addressing All Broadcast All Unicast, All All Broadcast
Scheme broadcast
Max. data rate, 10 1 0.01 8 2.5 1.25 2.5
Mb/s
Intrinsic safety No No No No Yes Yes Yes
Power from No No Yes No Yes Yes Yes
network
Max. Nodes 2% 40 2'° 961 8128 2% 256
Security Authenticati - - - - Authenticatio -
on, n
encryption
Priority Yes Yes Yes No Yes Yes Yes
Support
Network No No No No Yes Yes Yes
Management
Connectivity All None None Repeaters Bridges All Repeaters
(repeaters,
bridges, routers)
Protocol No No No No No Yes Yes
Analysis
Network No No No No No Yes No
Development
Chip or Chipset No Yes Yes Yes No Yes No
FHRER D AF LR
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Network Controller) it % ﬁt&ﬁ%l » ﬁ%l 41 #ic 2 (Digital 1/0 module) %
wp L ﬁ%l » ﬁ%l 21 2 (Analog I/O module)id 2 @ vE 4 & > F2 4] B 27 i
2 BFFr en1 iAW 3¢ 35 Modbus ~ BACnet ~LON... % >
SO P EREERATRT L fu o VIR APE T AR
e R
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X
I G W 9% N R E T T e [ %%@’Eﬁ&éﬁ“&%&
% % % gud s 2§ BACnet - LONWORKS 2 TCP/IP » = i 2% &
Rt o 5 Modbus ¥ o - LR R E K SLITAIR R € I
Ethernet ~ RS232# £RS485% it i3t @y - s s 4| B2 7
% * LONWORKS® BACnet i 2 f: T H W f e & % Suiy
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(C)F R &g s

T4 2 i * BACnet 722 LOMARKES %

1.BACnett Z_

BACnet(Building Automation Control Networks)® v &_d % &g
F ~A ke zTH 1T ¢ (ASHRAE, American Society of Heating,
Refrigerating and Air-Conditioning Engineers)#| Z_c ¥ #13d 7 1 T 2
- R RZE RSB R o P E R ANSL R E 0 e pEs
8 (CEN)2? p A (IEIE]) s 2% - BACnet i 43 ¢ % Ir B 72 A P
Al BIRT UAR S AT L b B R SR R i A R
(P e A 1995 # ¢ 2 5 ANSI/ASHRAE SSPC 135 & # p # i 472
FlER DT B R FRL R R T RO H
FEME 2 E AR g 0 RS Y IS0 2 B T
OSI(Open Systems Interconnection) 7 # > 538 5 = ch= B { L3t
I B A A R
(1) BACnet 5 2 % ﬁ‘

%% OSI e il 3§t %> BACnet £- /8¢ 77 " & ~ %
AR L
FRAy R

R At IS S pr g U SRR o R R gl b CRUIRTE -
- B S B GA R RA RO T R (LAN) T AP R ik e

B o H s T (4o d 3-2)2 #k £ R 0 Tt & & (Data Link)
o 48 & (Physical) > #& &3 = BER ¥ * o> 7 Ry R F
t» (¢ 4573 Ethernet, ARCnet, MS/TP, PTP,Lontalk f= BACnet
IP) » 2 ** ASHRAE 135-2008 #7#74r » cr1Zigbee #& 5 % 38 et >
HEIRRZROIFMAE BT RHRBERG &Y o7 & I
TG oD K R ] b R RS 28 # 7] BACnet 5
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Lo WL AT K (Application) st £ dg 4 L& D N o
B & (Network) e 18 &5 i+ ht 47741 = 5% o

#.3-2 BACnetefg it e i3 2

BACnet Application Layer Application
Bacnet Network Layer Network
1SO 8802-2 MS/TP PTP LonTalk BVLL BZLL Data-Link

UDP/IP | BG/GT
(IEEE 802.2)

Type 1
ISO ARC | ETIA485 | EIIA232 IP Zigbee Physical
8802-3 NET Supporting Stack
Data link
Ethernet
Bacnet Stack Layers OSI Layers

BACnet &= 67 A 4 2 P18 Bfid Rk A £ 7 F o
drd 334700 F U A WRE - ERp I Nd P I TR
B o~ IER ~ kK o 2 BE (Field) & % 3 & (Zone)ehid 3 3
F o 8 5] k# > Ethernet v ARCnet @ ﬁ%li Bob-sg & F Rl aar
MR P T REEHNEREE > H1EFL B ale @

F s & A& 9 MS/TP 4v Lontalk #5 %> 3 *% PTP 2. 8L 3 Bh3d 312 2

Rl e T4 f 5 d Modemig R et H 5d Vs T iT

BAIREDE -
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#3-3 BACnet? 7T k & ﬁ%ﬁ% T2 FF

= ikl TR @ﬁﬁﬁﬁi Fickr 3
P
Ethernet ISO Coax , Fiber, | 10-100Mbs 1.2 & %‘J ¥ iz
8802-3 TX 2. .3
ARCnet ATA/AN | Coax , Fiber, | 19kbps- 1.4 @ﬁi%] ¥ iz
SI 878 TX 10Mbps; 2. %
2.5Mbps
MS/TP EIA 485 TX 9.6kbps, LM 3] B
19.2kbps, 2% B M
38.4kbps,
76.8kbps
PTP EIA 232 | Multiple 9.6-56Kbs 1.BL4 80
conductor 2.:% B R
Lontalk TX, RF, Fiber, |32kbps— 5Mbps | 1. ™[ F= 4] B &
Power line WER B
2.9 ~ MiE R
(6)BACnet/IP | Internet
Protocols
(7)Zigbee IEEE 10kps~250kbps
802.15.4

x * Coax e #hi &, Fiber k4, TX (Twisted pair) i % 4, RF (Radio frequency) & % & ° Power

line & &

R kR

1945 ASHRAE 135-2008 #f % & > ** #7+4r » ci1ZigBee
& 756_; BACnet/ZigBee(BACnet over ZigBee) ° ¥ BACnet

MG ORI

Fod
#ET

W R R o F - B ZigBee KR FT IS MR
Lo B3 ¥ B iE240 KRG

LSRN SURE RIS 1) s R B RV
Sm¥ed 13240 -
BACnet/ZigBee & B & §_§ o

(Endpoint Device) »

L5 -
BACnet 1§

Bk 3 0 o

¥ # cBACnet/ZigBee & %k &

18

» A % BACnet % pe v & #
ZigBee 1+ Z_hBACnet & Zh: £ §td o @ — B BACnet/ZigBee i
+ 4p P ehZigBee e §: o0 1Y




BACnet/ZigBee ##BACnet#% i= 7 A i g4 -
a4 F ARk SLemE § aha ko

A.
B.isag b2k 2 5 R Y sl o

C.é7d 4 enj M2 BACnet/ZigBee & 4% 3 it » ¥ P i *
B4 & BACnet chp 3Rt b o BACnet &8 ZigBee e & et > 12
2R 2k Kuo deB 3-1 1o o

BACnet Ethernet or BACnet/IP S C

{ ]

i
é BACnet é BACnHet é BACnet BACnhet
Router Router Router Router
ACnet Cnet ACnet N ACnat
Device Device Device Dievice
ACnet Cnet ACnet i ACnat
Device Device Device Device
ACnet Cnet BACnet € ACnet
Device Device Device Device
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<?xml version="1.0"7>
<emc type="measure" class="POWER">
<station id>7 4k #t & ID </station id>
<time> 1§ ;B| FF F¥ </time>
1 .<item><name>Ia</name><value>ip| 78 & </value></item>
2 <item><name>Va</name><value>p| 78 & </value></item>
3 <item><name>Wt</name><value>p| 7 & </value></item>
4 <item><name>PF</name><value>p| 78 & </value></item>
5.<item><name>Freq</name><value>p| 78 & </value></item>
6.<item><name>WH</name><value>p| 78 & </value></item>
7. <item><name>VARH</name><value>p| 7 &
</value></item>
</emc>

o
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3., 7 fsWt@ﬁisﬁ? RITE A
4.7 F F1HPF & L2 B0 & &k
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T B WH & 4022 25T £ %
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<?7xml version="1.0"?>

<emc type="measure" class="HVAC">

<station_id>7% 4 % 4LID </station_id>

<time> i{ | ¥ ¥ </time>

1.<item><name>T(DB)</name><value>§ & &

</value></item>

2.<item><name>T(WB)</name><value> % & &

</value></item>

3.<item><name>RH(%)</name><value>4p ¥} /& & &

</value></item>

4 <item><name>P</name><value>/& # & </value></item>

5.<item><name>Q</name><value> & & </value></item>

6.<item><name>Qc</name><value>4 i} it # &
</value></item>

</value></item>

</emc>

ERL IS I SF A G
1.8 R T(DB) & L &2 B|5E & T & ©
2R R T(WB) & fLg2 Pl oE & 2 &
3.0 4R R RH(%) -2 R 98 & 2 5% o
4.0 4P AL R ETE -
S50nBQE AL PRI E & o

6.4 i i 4 Qe & ALLTIRIIE B & o

o
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<?xml version="1.0"7>

<emc type="measure" class="LIGHTING">

<station id>P& P % (tID </station id>
<time> ¢ JP| ¥ ¥ </time>

1 .<item><name>Lux</name><value>p & & </value></item>
2 <item><name>Wt</name><value># ¥ (& </value></item>
3 .<item><name>V</name><value> 7 & & </value></item>

4 <item><name>A</name><value> 7 i & </value></item>
</value></item>

</value></item>

</emc>
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PR Lux &AL 22 R38BT & o
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OSI : Open Systems Interconnection

LONMARK : Local Operating Network Mark (& & %37 i%‘« 7))

Ap

Lonworks * Local Operating Networks  (LonZ& & %= ¥ 7 .,
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7P TR
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Lontalk : Local Operating Network Talk (Lon™ & & F & i 31 2 )
NIST : National Institute of Standards and Technology

CSMA/CD : Carrier Sense Multiple Access/Collision Detection

CSMA/CR : Carrier Sense Multiple Access/Collision Resolution
CSMA/CA : Carrier Sense Multiple Access/Collision Avoidance

CRC : Cyclic redundancy check
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