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ABSTRACT

Recently, the necessity of rapid response to social
problems such as disasters and quarantine arising from the
complex and diverse social structures has emerged. As the
number of large buildings increases, large-scale human
damage is expected in the event of a disaster such as fire.
To solve this problem, efficient control must be achieved
through interfacing with various equipment and facilities
installed inside the building. In this paper, we intend to
study the interface method for various facilities in the
building for efficient control. In detail, the facility standard
model is defined by examining the status and specification
of building. In addition, we intend to design and propose a
standard facility communication data frame to support the
protocol applicable to this model.

Keywords : Building control, Standard facility, Facility
interface, Facility communication, Data frame
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Fig. 1 Configuration of Building Control System
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Fig. 2 Design plan for standard facility interface
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Table. 1 Building equipment analysis case

large medium small linked d
type category category category facility SI' |EM3S0R
fire fire v
extinguisher | extinguisher
automatic
fire diffusion v
extinguisher fire
extinguisher
fire :
fire P simple fire
fighting extinguish fire extinguishin Y
o ing extinguisher i
facility facilit g equipment
Y Indoor fire main vl v
hydrant pump
Indoor fire spare vl v
hydrant pump
Indoor fire auxiliary
hydrant pump Y| Y
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object service 367} & A|3-511 IEEES20.3, ARCnet,
EIA-485, EIA-232, Lontalk®} 72 njt]o]E X 3ic}
[7]. Lonworks+= Echelon LonMark & 3]ojlA] #|¢tst 7}
W ¥z TREEe 2EAEs Y A% Aojual
A Zg-Fc) W L2 functional profile 73714 &
A5} TP/FT, TP/LP, PLT-22(PLC), IEEE802.3, FO-
10(Fiber) & A gt}

KNX= KNX @3lof| A Aokt /e 3 T2EeZ
2UEARSS 2 & AsAlofolA] SE-Ert Al
ZE 71X Twisted Pair, Power Line, RF2} 72 1] t] o]
£ Y3ttt MODBUS+= MODBUS &304 A|QtstH

+ ZIREER 3 AHss 3 e
A|ojol| E-&-=lc} Master/Slave -2 7141 EIA-232,
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Table. 2 Definition of data type
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data type | state |value example
run 1 control signal, fan run(on)
digital stop 0 | control signal, fan stop(off)
status 1 | read signal, run/stop status display
INT 5 | elevator current floor: SF
-number of occupants
analog | UINT | 340 -status code: 1~6p
FLOAT| 58.0 | hot water tank supply temperature
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Table. 3 Part of the list of required standard equipment

i large comm. medium . data

category category type

. . run | digital

. incentive BACnet stop | digital
machine fan =

. status | digital
facility =

booster BAChet alert d%g#al

pump status | digital
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large medium data
type comm. state
category category type
drainage BAChet alert | digital
tank

machine igi
facility | exhaust water tank mn_| digital
BAChnet stop | digital

fan room .
status | digital

Table. 4 Definition of the data type for transfer

data type description MS.Net, C#
single byte format without
BYTE sign(byte, 8 digits) byte
worp | doublebyte format without |1y 1 g
sign(word, 16 digits)
4-byte format without .
DWORD sign(D word, 32 digits) Uint32
BYTE[n] n byte 4*n/8=n byte
BCDI[n] 8421 code, n byte
STRING unicode encoding
A 7)Ea oz warlel g4z Agak
1A% WORDS] Aol $41 9] 8412

3t % 319] 8%}2] & <5313, DWORDSI 750
91 16242, a19) 8242, st 8442l E Zd%ﬂt}
U E 912 A&l ufeh A i) WA E 4= gk

Er‘r Y
RlOR o =

32, SAlol|o|E] a2 MA|
SAS 9% 712 =Y FZE Sequence of IE
(Information Element) 2 & 2|3ttt} [EE £33 35H7] §J8t
W0 B thofsl B4l ZREEF|A dE| 4o]= TLV
(Type, Length, Value) 25 A&istal Fr1A o7 7]
353} 541 dolelo] et Al A= Wi of
£ 7|Nte = WA a8 Iy WAIE sk 78 dH|
5 119 #F dHH | A 9%t Al olE 2o
25 b3} 2ol Aol
checksum area |
mark byte substitution area

mark byte header data checksum mark byte
xTe WORD n byte byte 0xTe

Fig. 3 Communication data frame structure
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starting
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Fig. 4 Header structure
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Fig. 5 Message attribute structure
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Fig. 6 Communication data integrity verification using
checksum
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Fig. 7 Overall communication flow chart
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