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ABSTRACT

ABSTRACT

keywords : Intelligent living space, HEMS, ICT industry

In order to coupe with the global warming and CO, reduction issue, building
energy conservation strategies has been ranked among the most significant
countermeasures. The residential buildings, which accounts for 90% of the number of
total, warrants great potential for energy savings. Therefore, advanced countries in the
world has been focusing with all efforts in promoting the Home Energy Management
System, or HEMS,

It is the goal of this project, to investigation and develop the HEMS technology, so
that an effective program can be formed to promote its application and to lead the ICT
industry to prosperity.

There are 3 phases in executing this project. At first, the experience in promoting
HEMS in Japan will be adapted so that a local strategy can be formed. Secondly,
technologies which are commercially available will be analyzed so that directions can
be formed in promoting its nationwide applications. Thirdly, a mid- to long-term
promotion program will be developed to lead the HEMS to its full-development in
Taiwan area for an energy-efficient, healthy, and comfortable indoor environment.

Through the execution of this project, an important milestone will be established
in promoting the HEMS in Taiwan with long and profound influence in residential

and community area for energy conservation.
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Mg R RS PR F L EFASTFFE IR G0 A2k S - BRRLep B
ey N R

X-10 r@%kv‘%“iﬁ.‘* ASE R B o il R gt - B 1ms 9 120kHz
iR M A Z el @ &l 120KHZ Pk fRR chfiiR it A 2 B a0 o R
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HECALTIFRREECAEE BT

B ERE A CRIKBE A SREIFEXI0S L R E A EA o BC
HARF N EHET S B A Rk A B S A L B X B A - Ly
BREM > §RMPERFE- BRLRDXI0 4 o X-10 & £ 0 E in e g i
REGTBARPE) A XA RARE(E M P ®) e XA T AR
AT By TR (RSB o - B R AR AR ok kA
B RIE TR - Rt o Radio Shack £ i F & 75 7 3k i s A * X-10

g ] TR AR -

X10PRO
X10 PRO Typical House Power Panel Layout

@
Phase A 120VAC El

u 120VAC 120 Breakers

@
Phase B 120VAC O

B 3-2X-10 4 541 83§ 4 Sk e il gt
oo B4R X-10 & 5 hof L Rep B dHEE o v F R

P}
‘-I‘\

P R
JEK F TR RT3 7 R Fu i ke 8 {odk (T RAeE R o

X-10 & Fgep & it cnt f Hje? fF BT A Ay > B 4 &2 4 5000 %
fo AR A PE R D kR R e Rl T 5 dn b
e B4 EFEd Sy 2d ) RERIDFEF FEFD w97 LE
400 § B Fleteid ¥ v o L HAABEA TS G XA A Y C AL AL
FoAL @R S5 60bps ) AL FiEef LAOTHABH AR B -4 R

FEREGES M D Y R LA S c NIRRT A RE 0 X108
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¥z F S E ALz P2 kA (Prototype)

=

AR > FEART A AL Sipd Bipg o T A% 2R
X-10 $efe 7 dp * 2 B ir e R M DRI F o

X-10 s sid Z 3R d o FE R YT B R LSRR H = N0 o B 5
BEET S NP TP LR E o B B K R TRt e
AEERE LB EI T A RTERI Y KRR AT AT R AL -
LARBE R 0 LR P R X104 AT A S @B R g s R
M R X-10 % SLiE Tl § o

TR S X104 B 8 F RS X100 B R E 0 ¢ da ap AR
B ESAIRA oA P R X100 W R B X-10 e E - ¢
R EM GERMI Y TREYRMIXRE L BRICERG TV Y D
ATl A DR IRE o T ¥ S RV EMD I AERERE > - &
A X-10 5 S+ BRI A frF R A A AR E o TR A L &
KR X-10 2 8Lehsp B > H4S T4 MIFES N o

X-10 s steng by h bt A Bd Z3NAHS C RAHEE S T AEE R
MEBRTRB e ARG EFHAANSELANETF B aNEFBALEET 4
B s X-10 24 2 558 X-10 3502 B 0 o X1 e B # 2 7 804 &
s o
3. X10 masEin®

Fopdi s e Rz X0 HRR R ER F o T BRG] E R

w2 fxiR o
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B 3-3 X-10 PalmPad Remote Control

F.oA MR

BT % USB i f& 0 (7 L AR AR R T v AT E S

D
ETAS
B
[REN
o

EEAr st RO IRERIE &S LE i LS e g AR
1R BE S Bl EE e -
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2§ g E Aoz P2 kAl (Prototype)

B 3-4 Active House Pro 2-Way Pc Interface

2. BcE:

FHIBEE U T F RAF LR AR R FIT B2 iR o

®] 3-5 Activehome Two Way Lamp Module

B, O He@d gt kG

Eagle Eye 4] % *=¢h & i jp|o = 2 B d g v B g AWML A
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FECALZRLREE CAFELRY S

WHE P ORF LT RB R LRH Y B R

B] 3-6 Power House Eagle Eye Motion Sensor

e X-10 sk sed o BB R R T RELA R N A S 5 TS
(House Code) 2 %2 H i~ % (Key Code) » 5> B/ 52 A~B-C....23 8~ 32 % 7
Hrmil-2-3..... s FIP B RRE B S ALA2 A3 B S b B
.52 B1-B2-B3: mptdpde o s FHREES BRE BB K - R 7&? PR
de e

e X-10 el ks 0 B A STALEFE_X-10 3 & il e 2 7 DIY B
B En A FFEXI0 AER®E b (7374 0 AR X108 E s 4p g
AP L E >m T Red WREp B S FEL LR DIY 6 BT F R

FRRE 2 o Ft X-10 e dp R Ak 2 PR o
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Control your Home
from your PC!

control
appliances

control
lighting

X-102 &4 E A A
R

& —
S
control/
cameras

check on
your home

control
control control appliances
lighting cameras E PP

check on
your home

B 3-7 X-10 % sbff £ ¥4 H

Wty AFHREEPN o EE O X100 B pdl ks AR
2. 2B wHEE
F.OBELT Y REE
F FLTERLE
B R ERERE

. X-10 * 3%

T 3-8 5 sk R
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3-8 #5%F2 X-10 4 ¥ 5

PR F M BEESERG 2T AP ENELLEEE 2 R KRG R
FRciR2 i) > ¥ 45 EagleBEye B AT 7 4 BF 0 FE AL E HE
Rt ML BB ko X B M kT RAUE I L R R A

TR3OLAET ALY EM
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2§ g E Aoz P2 kAl (Prototype)

B39 *9%ZFFR

P QIUESICREES -2 SRR A BT o Bl 3 AT
LR R

T K PR PFHE PR RE BRI T A KA

e

AR RGIEY > LRRBRRE YOS FAME E AR A TV EEFHA

MOEENEE > TR AR XK E - BT AR YEF 5 E(Active House Pro 2-Way
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PcInterface) » 3k & 5 4 & e 24435 2 e m Ayrdlasz e o M

WA T BB USBRRT HIE T AMER Y R T

B 3-10 §§ % eh X-10%K X &

%) 3-11 Eygle Eye f§ % ch% £33t » v 7}

RS Sl S 4 E LRI IR

ActiveHome Professional Software % i f§ % eh% £ % B 4ni@ * % 201 2 3
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2§ g E Aoz P2 kAl (Prototype)

o JrAl R (Fendn e 4 & B ¥ M AR FFARIL R R TR B T Dhe T R L

Turn All Lights On in the H
Turn All Ur in the HVA

-

Mame of the new module |New Module
Type of Modue [ Lamps

Module [ Leviton Wall Switch (6381)  ~|
Create inroom | HYAC-Lab ~]

House Code [ ] Unecode 7]

HOCKET KOCKE!

Lamps

10/11/2007 m:m:mﬁ = |

B 3-12 X-10 2_ ActiveHome Professional Software $ic 4% ¥ » &g B2 K T
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ket Rocket

Lamps

10/11/2007 10:36:32 pm

B 3-13 + i @ AR E 2 B R HI & £

ActiveHome Professional MyHome

Ble  Edit “ew Tools Lifestyle Plug-ins Help

{E=ENCTCN Vi Macro Designer

- d arme i B
L]

HUACLE s | @00 Oof
. Modules

Al Lights ©n f
Al Units Off

@on OcFF

DELAY ] 00:05:00 "_3_:

Sl e e

Nerrrrs)
LA 25 B

DE Y [ ooosioo _:: g !

Turn My Lamp Okl
Turn My Appliance GM
VYAIT for & minutes
Dim My Lamp hy -25%
VWAIT for & minutes
Oimn My Lamp by -28%

® FRunfrom

1z o

12{13/2007 1:00:21 am

B 3-14 = = §§ % enig * pFifg
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% AR Lz P2 kA (Prototype)

% BIFHOTIE

X-10 2 @ iF3r B PR BB 2 SHHBUE E B R ETE
Pl RS BAAFZEB P RF ARG ER I BaRd 2 N5 AR
FHREFOEAAAGEITAGEEFE L TABEHFEEET I B
AREHEL* THALEFZFD T ARG FLREET HTT &7 H
H e

B 3-15 X-10 2. &£ RiE$E > 2 % 2channel » % % % channel -

B, &0 éH R

X-10 % SLBE AR PR (IR I S A L =l Y '—? LI AR
TP R E AR S0 BRI 0 REHTRAILRFEFRRE
7ot RdEa /iﬁl'gIE—’_" W R ’ﬁ FrdlFa o ma s g2 M o

Flet o A F S 1T X0 E A s R T 4 50 5 B (Split-core
CTs)r#2 HOBO 1 % 54 e ® > (75 B & * T2 Rl L4 ¥ Ay H
EEFRFIFZFREFVERELSIT - T L AFHRFZEZ T ERINA
. APSHEAEFYUTFZ R PR ApM G 4 ¢
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FECELZFLRAEE CRELEY 4

AFRELZF2ZEAY L AFA 7 B gt g 2s > ZRlZ A4
A BEAF AR ¥ o f 5 5962m2 > B AHKE 440k 33
T2PERSF R S PR PR YRR -
BOERCRP 2RI R

Pt A B AT R ER2 SAMNLF EA S EUEE L 2006

EOFTTRE20V i@t R224% b 5t 25 35kWy Rk HicE 53

N
&3

al

2 50W23h %18 80W2ZFTh 5328  BEXFINL - %74 18W
PRFEFEIOL - AR o HERL 2 REXA & F ¢ ALk

L2 5 e

4

le Mt ls BRI -RW3 o B

<

% AR TRIEF A

PERFEOFULRLT RRIRA DI L EP L R T

B
231 2RFLUEFUIFEP* 2 FE 4

5 ¥ - 0.76 0.34 0.55 1.60
5 ¥ = 0.76 0.34 0.62 1.62
5 ¥z 0.78 0.34 0.54 1.63
B 0.79 0.34 0.68 1.69
BT 0.78 0.34 0.54 1.62
5 # = 0.69 0.34 0.54 1.54
i Hp 0.69 0.34 0.54 1.52

%32 Z2RPFLGEIZFERD T T RIE

5 ¥ - 6.29 2.35 5.04 13.67
5= 6.34 2.35 5.06 13.74
= 6.39 2.35 5.03 13.77
B 6.55 2.35 5.12 14.01
BT 6.37 2.35 4.83 13.55
5 #p = 7.18 2.90 4.88 14.96
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FzZF EHFEL A LT T2 k3 (Prototype)

7.18| 2.90) 4,95 15.03|

¥iZiE R 2T 4 2 WA, @ % Microsoft Excel $ic#d » #-3%2E H 4 & g

kW

g O S0 g

- B = BRI B B IR

~

W 316 2RFLLEUNITF2Z T2 E44H

35 kWh
35%
46 kWh
47%
o gul?%fﬂl’%
W [ I
O 5% B gy
18 kWh
18%

B 3-17 2 AP L GLEYUTE2L? T 6|0 % F
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1.0

Qéﬁ# HiZ B B BT I BT
318 2RFEOCHFUZTA2 2R THEH

0.4

03 ﬂl
kW02 r

0.1 r

0.0

B W BW= B BT B B

B 3-19 2 AP iU F2ZRE* TAREE

74



Fz & g Loz P2 kil(Prototype)

0.8

kW 0.4

0.

[\

0.0 ‘ ‘ ‘ | |

- Wz W= B W B B

B 3-20 AP L AN LTF2ZIER?T TARTE

B, LR AE e AT EUIL B(KWh/m2)4 4

TEGERFEOFAZTFEP Y T REESE TS 2L § EUI(Energy
Utility Intensity) - & 8 p < * T R8P~ 3 28 p > * T & # i 15.03kWh
FT e g A4 @5 0.25kWh/ mPeDay -

%33 ZHRPFLEFEANTEFT T A &2 EUI 33

5 ¥ - 13.67 0.23
5 #p - 13.74 0.23
= 13.77 0.23
P 1 - 14.01 0.24
R 13.55 0.23
5 # = 14.96 0.25
5 Hpp 15.03 0.25
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HELCELZFRAEL CRELEEY S

0.26

025 [

024 |
KWh/m?
023 [~ g -

022 - |-

0.21
E -

B

Eupe | B

FHHIE

B R 023

0.23

0.24

0.25

B 3-21 sk Gz BiE p EUI 41k §]

. ¢ RFEEGH* T FE DUl (WML H ¢

TALEAPEORAAZFEP Y R EAFEEE YT FE % A DU

5 ¥ - 1.60 26.85
5 8- 1.62 21.27
= 1.63 27.37
P 1 - 1.69 28.37
-3 L 1.62 27.22
5 # = 1.54 25.92
5 Hpp 1.52 25.58
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W/m?

26

25

24

>

¥z F S E ALz P2 kA (Prototype)

H¥- Kz F=

B

B

R

IR

284

21.2

25.9

25.6

| ——zmm|EDUI 269 213 27.4

B13-22 2 B G g3z W& p DUI 414 B
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5o % R Y 2 Zigbhee AN k22
% - ZigBee f§§ /i :
ZigBee eéx % 0 SR B YR B I TOR P 0 SRk an— JE4E 1) ZigZag Ak e
Bl BF WER BB OB PR LR ARE DB SR .
ZigBee A4 |EEE 802.15.4 /| =g ZigBee Alliance e 5% » & W] 4374l 48 &

PR 5 4T @B 3-23 From o

Compliant
Platiorm

IEEE 802.15.4

PHY Layer
2.4GHz and B65/915 MHz )

Silicon ([ ZigbeeStack | Application

B 3-23 IEEE 802.15.4 4= ZigBee 1 T3]

(F# %k : January 2006 high Frequency Electronics)
v E - A7 B 85(250Kbps) « % H: B A e B SUL LI B A S8
Mk~ MIELT R 2RI EEFE P R FEBA ARERCEE TR

LR R TIELY R
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FzZF EHFEL A LT T2 k3 (Prototype)

Applications

security
HVAC HE

AMR "

lighting control

access control BUILDING
AUTOMATION

ZigBee
Wireless Control that keyboard
Simply Works joystick

4 PERIPHERALS
asset mgt i g security
process E ! HVAC
control | lighting control

environmental ' . access control
energy mgt lawn & gardenirrigation

@ ZigBoe Alliance
Copyright 2004 Th«,J_l;Beb Afianca, ing

Bl 3-24 ZigBee ¥ e * i} FHR I 44l FTREF - RAEA - I REHL - F

Bt R B R

(FH# %k : ZigBee Alliance )
&~ ZigBee i = 4
- ~ |IEEE 802.15.4 :

2000 # 12 * |EEE = % 7 802.15.4 -] & § # #] <458 5 242414 (MAC)
gk (PHY) fii# & 8B 4 %3 %k (Low-Rate Wireless Personal and
Network : LR-WPAN ) g o % IEEE802.15.4 g @ 1 2 KR (Full
Functional Device : FFD) % f§ i~ # it %% (Reduced Functional Device : RFD )
1. #2% (PHY):

ket aMTF B A2 0R - ERAFEHe DBEfoRE
PR oo TR gl AP ML B RS S EH (DSSS) f?;ﬂi;‘lﬁﬁi?‘ Al3 2.4GHz ~

915MHz {- 886MHz = &
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FECELZFLRAEE CRELEY 4

% 3-5 IEEEB02.15.4 £ 45 v fi&

868 MHz 1 300 kchip/s | BPSK 20Kbps s
915 MHz 10 600 kchip/s BPSK 40kbps E N
2.4 GHz 16 2000 kchip/s | O-QPSK 250kbps >3k
(2L EZ)

2. PHY Protocol Data Unit :

PHY Protocol Data Unit (PPDU ) & IEEE 802.15.4 %3k 3-4f¢ g @ﬁ%l 7

Ao HE AR LT ALE o PPDU .4 F 9 8 (synchronization header >

SHR)~ 4 12 k %8¢ (PHY header > PHR ) fo4~ 72 & PR 7% 7 #L 8 ~ (PHY service data

unit » PSDU) #f /e = o

Octets: 4 1 1 variable
Preamble SFD Frame length Reserved PSDU
(7 bits) (1 bit)
SHR PHR PHY payload

% 3-25 PPDU d SHR ~ PHR {fr PSDU ¥7 % =

(F# %k : Kevin Klues Department of Computer Science and Engineering)
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¥z % EHAFECRELZ T2 kA (Prototype)
3. #EEfdlk (MAC):
74 MAC F3u R g IRG% » f F 15 (beacon) ¢ 72 ~ i i 455~ ~
I P 4, (Quaranteed time slots, GTS) # 32 ~ =5 % ~ v Rz T@ﬁ%] 3 by pp
(association) 2 4 i 4e B (disassociation) e
L ¥ > k% (Full Functional Device : FFD) % @ i- # it %% (Reduced

Functional Device : RFD) :

| FFD 7 L 4% i3 e R IpH B 1 7 4 T R R —gf PAN coordinator > -

4 REZAEFTHOEHH
i.  Coordinator to Device :
T ®EAF 2L KE L0 e » 245 (four-way handshaking) 7= 3¢ @
FoJCRAREAF B AL AT L e RREAFE T FREAE w1

ACK $Ui » 3 #-¥-87 i cnF A B S e R - R EE L v v fitie .

; Network ;
Coordinator : . Network
Device Coordinator Dovich
+—L2ata Request
Beacon 1
Acknowledgment
| | Dat
_ Data Request 2is
Acknowledgment " < Acknowledgment

Data

» Acknowledgment

Beacon Enabled Mode Non-Beacon Enabled Mode

%] 3-26 Coordinator to Device #hE ﬂ‘ﬁ@ﬁ}ﬁ:;“

( % : Kevin Klues Department of Computer Science and Engineering )
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FAd KB EREEMAY LR LY 5 » 2 3E (two-way handshaking) -
o EAREE 17 slotted/unslotted CSMA/CA 3 3 14 %1835 TR B Bt F

BT %‘é}&&%f;’ﬁg%ﬁw«u ACK iz (2L ffens @ % PFRI L A m LIFETI 2 )o

: . Network
Coordinator %eémgg Coordinator Deevice
il Data
Beacon >
| | Acknowledgment _
i i {optional)
D
< ata 1 1
Acknowledgment
{(optional)
Beacon Enabled Mode Non-Beacon Enabled Mode

] 3-27 Device to Coordinator &% ﬂﬂ@%’}ﬁ:.ﬁ
( % & : Kevin Klues Department of Computer Science and Engineering )

iii. Peer to Peer ( NonBeacon-Enabled) :

SRR T s 3 Rt R e

V

-—\-

L @éig.] Al & Jf - B 4F active #5829 8 Bt TR A £ R @B
RS S o HE T U H i ¥ 2L A ch CSMA/CA #8413 i TR o
5. CSMA/CA #+4] :

% |IEEE802.15.4 ¢ 4% * chyi#8 5 B~ ;£ §_slotted/unslotted CSMA/CA i 3t 3
Lo wERARH PR Y £ K 7 2 Beacon-enabled - % U LR F & B HER
PR R o o Bz T slotted CSMA/CA i 3 2 0 & 2 ) #
unslotted CSMA/CA i 25 25 HE 3p# g p| v 2 @ H g * unslotted
CSMA/CA if st %> i * slotted CSMA/CA i€ 35 T P & JF A jcix 258 @ 3 7

LETIFH AT urT] -
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¥z F SHAAEC ALz P2 kA (Prototype)

I.  unslotted CSMA/CA :

FFFEEF AL FTH @%J CREF- BRERF BT FEFRER
BRI FUMEERF AR WHEBE T RR T AP RaE 0 RF
LEF-F P -

ii. slotted CSMA/CA :

% AR Bl epn ot i ah Beacon {5 0§ #- backoff slot $+ 2% Beacon

NPl oo § ARG AR BER S v &AL T — i backoff slot e 4
HRo Ri5E BRI A A chE T B backoffslot R - S B E R AL 0 E
PHARE R AR Y SRR T AT - B aAc i R BB E T F R
Fle g AP gant o RFREXEFY - g A 2 T+ B backoff slot pFRF
= ~ ZigBee Alliance :

ZigBee Fip' & 2002 & 10 * 4 Honeywell ~ Mitsubishi ~ Invensys ~ Motorola
2 Philips £ F & = > ZigBee BE f F ] 2pie ¥ 2 F LR 45 K RE
TR R TGP o

% 2004 £ 12 * 3 2007 # 1 * ¥ ZigBee Alliance % 42 11 7 = 3 & fic &L o
& W % ZigBee 1.0( ZigBee 2004 )~ ZigBee 1.1( ZigBee 2006 )= ZigBee Pro( ZigBee
2007 ) - 827X ZigBee Alliance — & # 5 ¥+ ZigBee ettt L » 25 3 & = BIK
AEZFRIWE LB R REE o
1. Rk

ZigBee e di A & T B2 R B LS MRG0 T M- BRRTAL
( Network Information Base, NIB ) -

DR OF e RS RRA L R Ea o T RRA Wi ?T‘?ﬁ?%
PoMm L EapR AR adp F o 2@ F4er (join) 2 3R (leave)
PR O] S A E 2B R Je %HE—?MEJE'J B o

ZigBee k& & 4% Star ~ Cluster 4= Mesh = fir# -
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FECEOZRFNREE CAFELRY 4

Star Topology Network

Reduced Function Device (Sensor,

: ) Controller, Actuator, etc.)

O PAN Coordinator

B13-28 % A54pad 1 d B K E RITHIHHEY

(F# %k : 2005 Wireless & Mobile WorldExpo )
Cluster Network

a Reduced Function Device (Sensor,
Controller, Actuator, etc.)

O PAN Coordinator

% Full Function Device (Performs network
routing functions)

B13-20 2 FAEAH PR FHPFD KE R @ or™addp 4 LB FH %D

\:/

EallLE
(F# %k : 2005 Wireless & Mobile WorldExpo )
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R EHFEC A LT P2 R A (Prototype)

Mesh Network

Ve Reduced Function Device (Sensor,
Controller, Actuator, etc.)

0 PAN Coordinator

" Full Function Device (Performs network
routing functions)

B 3-30 e kdpsd - g pLi5iE FFD k3B E %’c’—’ﬁ H % f R4 5 peer to peer dud 4%
(F# %k : 2005 Wireless & Mobile WorldExpo )
2. ZigBee % » ¥ L5 !
RS S
i R - BRTREY T URERE P
i, FAl4ewm
iv. @ HH R 128 B A BRE .
V. MiEm
Vi, BEFA AR E B AR 2o
Vii. @ ERIFTUES EF TR

Vil BRI EARRIFTE S kR A - B AT T O do % B

=24

P!

T T FREE B f FLA A= RARIE R o

S

B F

3. BT E

B* & e 73 &* =& (Application Support, APS )-ZigBee % ¥ ~ ©*(ZigBee
device object, ZDO ) fr@li¢ ¥ “r2 & & * 4~ £ (Application Objects) -

B* RS KB R L B GG foa L B B4

(Binding Table) » & i dehE s 2 FR@E L » v ¥ - BRY & 9
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FEMAELEZTOREECAKEBY 4

73 & (APS Information Base, AIB) -
ZigBee %% ~ st ar f R AR E AR MR T ARBE T f Fu

B PFerg T A~ F N A w R SR Ko FR AR - BRI OEE B

>

N
"

55
o

FPRFFIE R P ek R B2 & 2B RS
% - ZigBee e
ZigBee s * Ap g B R o bilde
L AR BB Ao B R
o TR A 54

i, PEE >T

.F

iv. PP R B

V. kK RERE R

Vi. B R R

Vi BB % 2T
TN 2w ZigBee B * LR o
SRR SRy Ty
NEC (P 4% % th5 £4):

HETRIERPIRERED RS SROBYIEP 2 - 1R HFIENFE L

WA RPERB R A AT ABROLREERRRE - LR R E
Bl o NEC 2 @ B & 7 a2 4 5 4 S Ap bl BRI > B3 0 - k7| ehg Uil d)

NEC &k 32 &k LA RN » FJe? i ~ 24~ L (g it
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R EHFEC A LT P2 R A (Prototype)

O ERnE
S ﬂ I 7 il
—UFO—5 Py vl
=T, S D
BB ar i P
1 il i 'ﬁ
BB HERT a0 O
REDED BEECUT  EOWEY -
—
EREEE KOt 22 SR FRICA &
H&A—5—T BRNH. AN || BREAEGE: || EEEY— &
WK/ AR EH-EAE || BECT.R@N || B
REOERRER || bEd #The abes

Bl 3-31NEC e ™ F 1B BAFF* ¢~ 2AH] - Vg ofrid * £F

BRr BIHEP o

(F# %k : p & NEC)
Be g
P BHrRBRRRTEIF A FFA T EE R R
BEERd BRvRAE 0 Y] THESRRE AT -
Tt

1% B RACRE R R B M O B

a
(%
oyl
By
1_1“‘%
i
=

3

=

N R A
T EFGETEREERERE R VREBr I 2704 T
R PR AT AT o

R Em
FI* e BH RS vk TR AR Y £ T g MR By b w4
B F I o

= ~ZigBee § 5 fpL ik -
OKI (# %% 1 £ 44L):
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\,’ r-li Bb/ﬁ?ﬁ,fﬁuﬁﬁb@q’”’ﬁ

ZigBee & £ £ 3 vt H i g A

,,l
P

TR LE R A v
£ 8 4 HEIRFHNE A T F1 OKI # 3Bt oG~ 5 7| emdsh » # 2

dipat IRE R 59 1 v ZigBee EUF At i B ATIE ) vk % o

)
¥
ZigBee iR —F+REEE i

R R B FAEE S~

figBec . —F
I e EE R
R \itlzu (SRR e W

\'i‘_';'f_f“_f/’

¥ 3-32 ZigBee 7 #5322 & WL 1§ B
(FHE %k : p 4~ OKI)

OKI #-= Friv & 7 fr ZigBee fg & » BR3P A 29 i pFg @ > 7

Wicie{7 ZigBee Tk Wik >  FVMNEF BN T AT 4 B% o

FEOMABE oL R B
REBBRATREL AR A TG TR T 85k e
BB A G AR DR A AL R R A - H

WE T AXI R ERF KL I BB AL R

BRI PHE BT RREF A fod ek JLET ZigBee @@?]m

7 Hcpp B 2o ~E’f‘ﬁxf T oA

B2 8%
- Sl

ZigBee & S bh k£ L F LY BB R A SR AP B Gy
Bt i bif T s £ R R -

- N

B # 354k % s (Automatic Meter Reading, AMR)

N S IR Sk

2007 & = %4 ;AR 42000 & 7 0 w0 w2 AnREEAIARK A o B - &
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%36 2AFLAMYTE* TE R4

0 p* 0.99 0.1 0.4 1.39
1p 0 0.02 0.4 0.42
2 p# 0 0.02 0.4 0.42
3 P 0 0.02 0.4 0.43
4 pF 0 0.02 0.4 0.07
5 p¥ 0 0.1 0.4 0.48
6 P 0 0.2 0.5 0.48
7 pE 0 0.2 0.5 0.7
8 p¥ 1.09 0.02 0.4 1.7
9 p¥ 1.10 0.02 0.4 1.52
10 p* 1.05 0.02 0.4 15
11 p* 1.07 0.02 0.4 1.57
12 p= 1.10 0.02 0.4 1.54
13 = 1.08 0.02 0.5 1.23
14 p= 1.08 0.02 0.5 1.59
15 p# 1.09 0.02 0.5 1.22
16 p# 1.10 0.02 0.5 1.54
17 p* 1.05 0.02 0.4 1.48
18 p* 1.07 0.3 0.5 1.95
19 p* 1.09 0.3 0.5 1.62
20 p# 1.09 0.3 0.5 1.95
21 p* 1.09 0.3 0.5 1.87
22 p¥ 1.10 0.2 0.5 1.79
23 p# 1.10 0.1 0.4 1.29
(#F 3 F2)

237 2RAPLEHIZF* TR EL

0 p* 0.96 0.02 0.13 1.11
1p 0.00 0.02 0.22 0.24
2 pF 0.00 0.02 0.13 0.15
3 pF 0.00 0.02 0.22 0.24
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4 pF 0.00 0.02 0.05 0.07

5pF 0.00 0.06 0.22 0.28

6 0.00 0.16 0.22 0.38

7P 0.00 0.19 0.34 0.53

8 P 1.08 0.19 0.19 1.46

9 pF 1.08 0.02 0.17 1.27
10 p* 1.04 0.02 0.26 1.32
11 p# 1.06 0.02 0.19 1.27
12 p= 1.09 0.02 0.26 1.36
13 p= 1.07 0.02 0.11 1.20
14 p= 1.08 0.02 0.33 1.43
15 P 1.08 0.02 0.19 1.29
16 P 1.08 0.02 0.17 1.28
17 p* 1.04 0.02 0.16 1.23
18 p 1.06 0.18 0.33 1.57
19 p* 1.09 0.34 0.19 1.62
20 p¥ 1.09 0.34 0.33 1.76
21 p= 1.08 0.31 0.23 1.62
22 p 1.09 0.23 0.28 1.60
23 p 1.07 0.11 0.07 1.25

(h#f g2)
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R EHFEC A LT P2 R A (Prototype)
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et E o v 4d ASHRAE 2 &7 20 % =& ek 44 R ¢ (SPC
135P) > e 8 e X 2 LR Y 4 @ m > & 1995 & 6 % N iEd v R
B %% 5 ANSI/ASHARE Standard135-1995 > Fe & 12 7 & 5 % R R 735
BEINFRELE €K AL HPHRELT X -

d 908 R TR A SR B RS R AR o 30 ET- BR
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#2°0SI %4 #5058 2 i iy & 5% 45 2 (Layered Protocol) > s & =& 1 7 B 7 I & B
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@ BACnet £ OSI %% 4] @ eow & EH 0 53> 7 d T Bl &7

Equivalent
BACnet Lﬂ}'EI'S 08| Layers
BACnet Application Layer Application
BACnhet Network Layer Network
IS0 8802-2 (IEEE 802.2) .
e | MS/TP PTP Data Link
LonTalk
SO 8802-3 | ARCNET
ElA - 485 |EIA - 232 Physical
(IEEE 802.3)

%) 3-58 BACnet &f§ it 42 2

ST Rt B R R SRR R LM
PRLEH G TRAALE R RGP I RIS ERL..E T IIMERL F T
TR 2 B B KRR RS A4 £ fr AR He 2 KB~ {FBACnet
A BT M LT R B LM SN A AR ST R L
Bk (FA4aek 2 ) RETTHAER ¥ * R84 % N 7 Ethernet,
ARCnet, MS/TP, PTP {rLontalk » 4opt - k5 chfes 2 7 & {4 > W7 & % {
B g mn Ldn 4 R~ By cn@ B ma g T 1L i W RAE L T T
BACnetys =_F o

% 3-8BACnet T 7 ¥R ¥ * BT

Eed 12 TR R Aok > 5
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2. BRB
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878 2. WHB
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@ R
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PTP EIA 232 Multiple conductor 9.6-56Kbs 1. BR¥fERR*
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