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ABSTRACT

Many building need to setup most of comfortable equipment. Some of the buliding must have setup
automatic system to control special equitment (RPU) but they are yet do isolated management, so be
happened diffusion to take data in each of RPU to process co-operate. In this thesis will present many system
that do isolated by use CPU to manages.In the routine, RPUs have done by set up program. In part of CPU
have a duty to manage data that send from each of RPUs part. For CPU to control and adjust RPUs are done
in sequence so that be happened most advantage is save energy, to security, to be made comfortable and
maintenance.

In this thesis will shows two part. One show program that control building automation system. By
use VISUAL BASIC language. In this program consist of time table for switch output equipment. It can show
grachic on the screen, set point operate and show status of system for any event. Two show hardware that
mace for remote prosessing unit(RPU) and interface with computer. The computer send command to RPU

and control it. For this reason RPU can use for stand alone.
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- PID Control Algorithm

- Reverse Function

- Sequencer Function

- Ratio Function

- Limit Switch Function

- Time Delay Function

- Date and Time Function

4.5 NNFAANISWARIU (Energy Management Function )
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FINN 1 Winunzan energy management function Usenaumne

- Night Cycle

- Optimun Start

- Optimun Stop

- Time and Event Program

- Night Purge

- Ventilation Ratio Control

- Outside Air Percentage Control

- Enthylpy Control

- Zero-energy Band Control

- Load Reset Control

- Peak Demand Control or Load Shedding

- Duty Cycling

- Presence Detection

- Lighting Control
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5.5 aunsalluszuuaiasanluals
uanluguld 5.2 Fetlsznavday

- Communication Network

- Operator Workstation

- Local Workstation

- Printer

- Network Controller

- Lighting Controller

- DDC Controller

- Dial In/fOut Modem

COMMUNICATION NETWORK
assialuszuy Multisystem (aassianAntingsinen azld Lan dussuydissie sruLdeansay
L%ﬂhﬁi'ﬂﬁ’uﬁﬂﬂ ASHRAE'S STANDARD PROTOCAL 138BACNET
OPERATOR WORKSTATION
naninmesinsossaiiululnstsmame Aduethatien Wlsunsuialui RUN uu Ms DOS
uazldaanIn VGA
LOCAL WORKSTATION
Usznausag
- uAARHAUARTqA lusT UL
- druusiazanluszuy
- WAL T IRNINNUUAAZAR
- uassuazUFusTAUAY N UBlauLEIAZAR
- LanuazUiumsnan
PRINTER
- Alarm printer
- Report printer
NETWORK CONTROLLER
Authisai]
. Gengennuilagasit
- 8N workstation

- battery backup g lWmn
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5.6 aUnsallussuusnwANulaanis
affnuﬂ?znﬂumm?:uumelugﬂ‘?{ 5 wualy
- card reader controller

- card reader

access card

- door release switch

- lock status detector

- door strike/motorized bolt
- door contact

- motion detector

- personal attack button

CARD READER CONTROLLER
gunsalfiaasfinsauiinniisiesnisannlaesitlngasldionty amper switch (Fman card)

qﬂﬂ?cﬂﬁqﬁa:ﬁwmuuu stand-alone fudayaiinasluusiasiou
CARD READER

azilluamedudulidenazenans i ldduaeinuldls waziieauLlaeasitieiuinasd
mﬂdsﬁmL°fh‘h_|a’hu‘[ﬂu'ﬂﬁ%:Lﬂ%‘lau?ﬁanﬂ':“u%ﬁ’rymmiﬁma:dq‘ldﬁ 2LULANANTER 1UTR
DOOR RELEASE SWITCH

arldpauaumsinudnesniilszg Tnanssullszgazilusia short switch viiaazld motion sensor
Alst
DOOR STRIKE/MOTORIZED BOLT

AZFUFTYOUI0 low voltage AN card reader sl MiRndndes Uszgazgnileeanias
PERSONAL ATTACK BUTTON

azdalludnnidesnsanuaenis  Teaisdazgnnalanypnaiiauaadlidaauausz oy

v 5 g o . . B
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5.7 auUnsalluszuulnsviAuasasila
Usznavsing
- naganeludseg MHAdnadne 20 lux Wuatinarae
- ndavneuandseg Tiauadn 0.1 lux iluatnadae
- laud
- moutings
- housings
- pan/tilt drive
- matrix video switch
- keyboard
- monitor

- timelapse VCR fAnuidinisninanuiiseiiesuaziuinusas frame 161

LENS
- Lﬂuﬁ’ﬂﬂﬁuﬁl
- 1aud zoom
MOUTINGS

AUy pan AU tilt
PAN/TILT DRIVE

PAN 0-355 99A7 LAY tilt 0-90 B9FN
KEYBOARD

v ' v o
wiirandnazgnaesiale



28

B
CAMERA

FIXED AUTO-iRIS
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PERIMITER AREA

N

e MCHITOR

INTERICR ZCNES

VCR SPUT
| ] jscazem
TIEES/ MCHIICR

CAR PARK ARZA

MICRCPROCZSSOR
BASED SWTCHER

i

ALARM COMTACTS
FROM BAS SYSTEM

5171 5.5 CCTV Subsystem Details

5.8 aUnsadluszuuuiamainasiug
Applicable standards
- FSB
-uL
- NFPA
- NEC
drutsznaviidrAnAs

- Central Panel located at fire command center
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- Annunciator Panel

- Break glass stations

- Analog adressable smoke detectors

- Analog adressable heat detetors

- Monitor modules used to monitor water flow / gatevalve

- Control modules used to audible and risible annunciation

CENTRAL PANEL
azilln 3 linpa
- Alarm
- Trouble
- Diagnostic
wazazd buzzers @MU alarm WAL trouble condition #ingl
ﬁqmﬁ%mm?mmm detector AN 7 ot
- alarm status
- type detector
- detector name
- verification delay(mi’NL’lmLﬁl'ﬂEI?’]’M'QUW}’WQHl?’l"awmﬁ'tyfy’]m)
- sensitivity level
- percent of alarm

97 central panel vy database 3% RAM

FIELD DEVICES

67 smoke WAL heat detector ANFazdl LED UaAsNTNANITaNARAU central panel

o

analog sensor Ansaznaaau ldmaansudinanaiinues analog sensors Hsail
- lonization type
- Photoelectric types

- Thermal types
STUUBIBNATNAZOUAAN contact 784 waterflow switch luazazsianALAN bell fan uax light fag
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BAS SOFTWARE
PASSWORD
o | P v o v v o
szunaANIaRtuFazsedil password iNemrLANMaineansinenans Taaldgudesyaiiusiazen
HUsMANINUASHRIAUANNATATYRINGT MIdNUefaY uas password HAMTAslaUTU field

panel U workstations
OPERATOR INTERFACE

dwfushetnmsiniwie 7 Aeazuassgdniwviie 7 laadensmunisandydnenl ez
menu Fuaziirdrydnuadiing 4 dulilpuauginsnfinfiie lemheamsutiaduded

- Main screen

- Lighting zone plan for every floor

- Flow siagram for every air hgandling unit

- Fire/security plan for every floor

- Flow diagram chiller system

- Plumbing system diagram

- Electrical system diagram

- Vertical transportationsystem diagram

- Point history graph for all analog points

- Real-time graph for all analog point

Awduglilsunsu Avdaanu starting/stopping fqﬂna‘tﬁua:ﬂ?uLtmsetpoints%’ffﬁlw:Lﬁﬂ?ﬂu hard
disk fils 71 operator- workstation Lmzmmmdﬁmﬂammua:%faf-gmr;m 1 B apermtor feital "B
DATABASE DEFINITION
e instrain operator <Y database TAMNATAY TLULIANANSEATLIRIIL lighting, fire card access
system azpiasgnienliaanadasiunn PC
ALARM MANAGEMENT

Wsiaz analog point AzlqAdnAnluninleunas alarm usiaz waming message azgninweanyn 1
alarm printer waziAuly hard disk file 'hmn operator workstation Tuanang warning message 81 WNNLAY
Lﬁuﬁuﬂwmuaunmq message A¥3INIY, 191, point name operator ATH option MINITUAAINTINANY A
system
Lﬁ’ﬂﬁalarm Vli"\ULWifﬂ’)ﬁ‘ﬂI @:Qmﬁu‘lu hard disk file 'Luvm 7] operator workstation Tuaimnsg message LN
ﬁuw’uanﬁu?fmiwmuaunmq

il point naufudnAmmnisafazgaiiulunard disk filelunnoperator workstation luenans wn
ma’nI@wqxqnﬁuw’uazLﬁuﬁumamuamm\: message AN U, 198N UAY point name

TLUUANANIER ILNR AZFAIAINITONAMN list T8487ANT
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operator Tk password access ALFANAINITOAANS alarm report‘luﬁmﬁ\.ﬁm alarm wazia control
o 1 v ° v :‘I 1
Tuamsananale wazinliamtiuagiu current state
TIME SCHEDULING
Ardasia T lazsiavantnsaidumsnnaieiiazinldlunasiely startstop 9519 4
- access WAz secure AWFLqANFaINNIANLRaAE
- WAey alarm limit , warning limit ¥38 setpoint
- o P a
- lock %78 unlock RANSIENUUTAAATIATLAN
- demand limit target setting
- load rolling target detting
- point enable/disable F2A517
- point enable/disable D119
- alarm summary
d’ o % o o v o a v o v 2
AsAugnaaninazaansaliuimunziviungals Suvgaasaunsodoinldaaamninte 1 1
- i s Wi . o -
msrardunieaaz Ui iunsldiueanau q e
POINT HISTORY
v A v K ° v | e ' v a a :
azpiaaimaiuinnsineutesssuuaeldnsdusinasnliduudluannsiond  uaz  point
history ﬁq:qmﬁu%‘lu hard disk 2184 workstation
POINT TREND
fUfRuamnsaiazidenqaiargUss iR I laaazuamlssdfinsineuuuusias - PC vad
v
workstation Alsl waz point trend HaziAulAlu hard disk 289 PC Tael4lUsunsu Lotus v3a dbase Alsy
DEMAND LIMITING/LOAD ROLLING
$2UUR1ANIER ITRALABYAIUINL demand load YN ] 15 wIW INaazArLAN RNl W Ay
o - o aa o s o o
peakload Tntnnssingunsniuvsnaanluanziinisldliuin - TnassdngunsniaanmuanudAnaas
load wazmssinluamaanataasigujiswaents lnuasdadlinssnunssifiousiansinasessuy
Taesan

TOTALIZATION

szuuanAdn luiRassiasinisAuiaarigUnsalusiazsind Jimewinelsslamilunisg
angnslduaasglnsal Tneazuaaa WU ueunmutengnisliauasinaiisiesdauginsaing
PC w38 workstation A5
GRAPHIC ENGINEERING

o . a v v a v = al d’ 273 d’ ' ar

sruveAsan tudRaayy A W Jimewdsunsinie leueslilaa@enseiussuy
Tneanaazuandzesgnsnilimieuruluantnzmsinenuiiuansieiuguinas Adanleiinu am
\Hangyaineu uazuaniafiansiang

SUMMARY
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d .
anusanazuLagu
- Point summary
- Alarm summary
- Limit summary
- Access summary
- Secure summary
- Lockout summary
- Off-line summary
- Overide summary
ToeazdnEFunlidwiunanansldnasulagsnludaqiuuasisioudaliuans peak  demand
AAGUNTABINI NN LAZATUAANRENNINNABNN IHBIANITNANW TR TIqR
LIGHTING CONTROL
nsaruANazAtuANidudiu q Tneududuy
- TdsunsuNIIINURNNLIIAN (Time schedule)
o o : v a e
- nuRnAnden U iEeu
- mnsaemlUsunsuiuss UL Fire alarm wae security
- Load switch/occupancy sensor
4, s s
- M TansiansAny
3 ar v
- mMadaansinanasiaeld card access door
CAV AHU CONTROL
ey S A SR - 2
nalaananiisia chilled water U azauagiuguu)izevalun ozl

VAV AHU CONTROL

'
aa

Juae g iFnuasinnsasuanguainm VAV Tuusiaz zone
SECURITY
Y |a em - ° v . 4
Q}Jgummummmmzq mode mimq'\um\mamwim'ﬂﬂqlu secure mode NTB access mode
Tntidayuazunain card reader U database WXt uaznvdreeniilssnaunsoaztlallanuinanluus
avtusny (Inelaisasld card Ale)
dl o o dl af « U dl v 1
WwensUszudandenumsiiasinsruuuefuszszun i uasadnaiiedszgnaadsne 7 gn
< [ , X . L
anm WL security alarm TUTTULATHWNIUANT
- Wadufrmudanauiivdstang
- ‘I’l"ﬂHﬂ@:qnﬁuﬁﬂ'ﬂﬂﬂ’wa[armprinter waztAulAlu hard disk 289 workstation
- umadwluszuuasgnie

- CCTV azlamaninaannaa VCR idunwlugy

FIRE
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FaszuLanA R luBAssiasaNNTIuAnan Uz NI ueasglnsaluiay detector 5ina 1 16t
QEHEEMIGTN
- Status (ALARM/NORMAL)
- Sensitivity (smoke detectors only)
- Percent of alarm (smoke and heat detectors)
i fire alarm %u?:uum?ﬂﬁu‘ﬁﬁqﬁ
- laszuvenmnsdaluTinsuil Fire alam HaYyARTYNANNEANNN alarm printer alu
a1Asuaz U central control wazdeyaargniiuadlu hard disk 984 workstation weluerAsuay cental
control #ingl
- sruuuaNadNazgnidaaen

- CCTV AzudaanIneannieaa VCR iauanlinsuqaiidinwmeg s

BAS INTERFACE TO M&E SYSTEM
CHILLER

sruvanAtenluimsasarnsotladla chiler 18 sandesiasuansaniuz1ae chiller #luamin
waterflow switch sing \lassuuRamensalsaiiazyinli chiller gn ON
- Lﬁmmmﬁuqq (condensor)
- \NAANAWAN (evaporator)
- motor N trip
ad o -
- qruunRTisa motor guiiuly
- QOUUNTT bearing gaiiuly
- QUMD gas discharge gaiAw Y
JUNINT gas ai ge 4
Tneazfinnsuanguugiaas chiller Aall
- U IMaNAUNIAN condensor AMNFUWARAL chiller
- chilled water supply A mFUusIas chiller
- chilled water supply header
- chilledwaterreturn header Wa% condensor water header @0NUY on/off WaANFL chilled
water LAY condensor water annnsauanlaineld waterflow switch

ANUTUBNcoolingtowerfan motor ATHITOUAANANN contacts dae1lu starter panel
AIR HANDLING UNIT
sruvanAeenluimsasdaladla AHU 16 squdesiasuamsaninenisiney aeld air flow

switch #a LU supply duct

STUUANANTER LUIRFELAAN fan motor trip alarm AN AHU WAAZEN
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FTULANANTERTUIRAZ AN clean/dirtystatus 28N filter Tuusiay AHU Taelld differential pressure
switch
LUURNAN9ER IUTRAZUARY return air smoke detectors TUUARE AHU
sTULa1A78MIUIRAY control chilled water valve TuwAas AHU
FLULBNANTAR IMIFASUARN return air temperature WY supply air temperature Tuusias AHU
MISC NEQUS FAN/HEAT EXCHANGER
1% airflow switch TAIUAANAALENNS on/off T4TELLIGIE
- supply fan
- exhaust fan
- smoke fan
- pressurization fan

fan motor trip alarm AzUARUMNA UL airflow switch

FIRE PEOTECTION

STULBIANTE R IUUFAZUAAIANIUS T BN sprinkler Wa¥ hydrant pump Toeld contact Tnei ey starter
panel was 14 waterflow switch
FTULANANTE R IUITRAT AR pump motor trip alarm usas sprinkler WAL hydrant pump

FTUUANANTERN IULRALLARN water pressure WATULAAN HI/LOW 284 water tank

PLUMBING
SLULANANTER IUNFIAS UWAANANUSTEY cleanwater LAY sewage treatment water pump el
waterflow switch
FTULANANTER UIFAL LA pump motor trip alarm ANNUBIAY cleanwater WAY sewage treatment
pump
FLUURNANTER WUNBIASUARAN H/LOW LU cleanwater UaT sewage treatment tank
ELECTRICAL
FLULBNANTE R UUFAZUAAIAN UL normal/trip U8 circuit breaker
- Main incomihg circuit breaker
- Main outgoing citcuit breaker
- Generator set incoming citcuit breaker
- Generator set outgoing circuit breaker
- Low voltage incoming citcuit breaker
- Coupler

a

“71 1 power transformer @:ﬁmuamqmuqmmﬂﬁ temperature switch
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ADTULANTVNUTEY generator set NHIBNUAANANE TINTNUARN low level alarm BPRIE YRR 2

1m8IA17 alarm 189 gen. set ATAal

- Low oil prissure alarm

- High water temperature alarm

- Over speed alarm on/off status 283 UPS AsavLanIsa
Tn8inng alarm 189 UPS Azl

- High/Low DC voltage alarm

- High temperature alarm

- inverter output overload alarm

- Static switch on bypass

- Loss of primary input

- Loss of reserve input

LIFT/ESCALATOR

LUURNANTER MIBIAZWARS on/off 284 lift Taerld contact daelu stater panel
2 UURNANIEATLTR AzUAnd alarm TuusiazFTRIANSTAN
- Car overload alarm
- Motor overheat alarm

- Safety circuit alarm

FTULRNANTER IUIF AZUAAN motor trip alarm TUUAAZFITBIANG
coO U (@]

1 v
i‘:uU'mﬂ’}i"r]mTuuﬁl@:Lmedalarmmﬂcomputerroom air conditioning unit Lﬁﬂmmmqmﬁ‘rﬁmﬁ

-Unit failure

-Water leak detector alarm
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‘ lnterfaca Panael

Control Panel

(By Other Contractor)

Ff,.’? o Frsrtace Parel © Vg kom Terminal

- oy %{ o ¥dng from Cortrol Paned S0 10 8AS
: RIS ~ g and s ace Pasel o Trurecucen betasen
{ o labeiled Terminal Strip Terrrinal Strip »nd BAS

gﬂﬁ 5.7 BAS Control Panel Inteface

yeizal Ughting Clrcult

Ughting
Intarfaca
Panel
Ground Wlre ——
| Tecmninal
Neutral Wire — || Stip
Ughting Power
Distribution 8ox
-
Ground
Bus Bar
Hautal Electrical
Buz Bar BAS

Contractor l Contractor

I

gU# 5.8 Lighting Control Panel Interface
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1
UN#i 6
n19AUANUAY Direct Digital Control (DDC)

Usznausicalugaties 7 6 wuusaeiy Ae

1. Two Position Controller (2POS) Tugaillfideansarnisaruangainaiy 2 anue
psedniu Ae (A viatla (ON/OFF) fialy

2. PID Controller (PID) flulugaildamnnniga doudsznauia 3 daudndrfinisminem

o &

EORELS

#9u Propotional \Jun1sauANLULME LU INMIRaUANEIaL NI TUA AR AAREY
AanAnsetpointinuANe WA NsaAuArasidudadouiuacuasardeull  uldndoutiazadunusi
wlslidIndAn setpoint oannndnmadla-dasssuanfimuusiaziimnoffset ffa1nAT setpoint agjAn
wilwiane Tdgendn Asndnegianias

#9U Integral (reset action) dautiilunisiwnusiaiiasaindau propotional 1unnsuliu

- ¥ 4" 1 3 0 v o Ai'dl < v o QI/ d’ U

azidum  lfinassAn  offset  Widugud  sopdmsaiiniaenlineuaunssisanuasaAfauannen
setpoint nualy

#au Derivative (rate action) ulaansdpansinisilasuulasnnuaaiamaauaIngn

. I o v - ) ~ a g =

setpoint AMMNAURNTUYTEAAMIUATATTINIUARNT IR MTa e AN Aeuuasilaeiegaasa

3. Floating Controller (FLT) nsmauanEusiuideinnuAa aiAfewsesauaunsiasoul sly

‘ﬂl :J/ v a ' ] d’ o v du 7 as <

guAUNMAINAaTER ITAUNITaeineniuls  (deadbandinnsmaumnuuuillisiasnisnistiaunduaedany
wawuuauaan wifianaazinlyldsaniu 0 1o

4. Reset ScheduleSelector (RSET) ldlunisliumraniisalilaganaasiaanldnisud sy
Toumse visaudsunduiuABunsuuuawsen Amilanlavzeaasrinfinnn wiasataziduAiainesedi
° v ¥ ‘d‘ @ v lﬁl v o °
Avuazesdwiiruanils e limmnzaniuaniuzniminnuuans ) anuz

5. Hi/Lo SignalSelector (HILO) ldiunsinnusargean uazAsngarassiaulsidnle

6. Single Pole Double Throw Relay uazatunsa@denld delay 1580 2 wuufe

DelayBefore Break (DBB) avillautihdudailansuinan was Delay Before Make (DBM) aztautirdutialiia

'
o o

& o . o a o g p - v
ATULIRT UANITNUENN Interval TImel’TﬂﬂV]'\\nuﬂﬂﬁNNﬂﬂuﬂ'ﬂN fyﬂammﬂ'luﬂu WARZIHAATULIATIUAIAN

Waniduda
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-‘ ' o~ ° ; [ -4 ° v AJ v 1 1 a
iaudasAndusesiunwaruisanauAitdidiaanianinn  wWweAdunuanunseuAteTuIsanaY
< -3 - L ' v aa v
WNINg Aazdedynnnimuangaaya WianisulasAussunwazusaniudygyusimeaidy
v v v )
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[ 4 4 v i
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‘l/ - « U i - < 1 < < -~ ' J
VR, aunszispanfiamaferudldiiniy 10 Taas doufiuafaeninnasunaanazlfuusiai VA,
1 | 1 v !
Wedsuidailuinreniameffianinnesunaaneanuni 10 Tl amiuldfimefiniian
wnazuandiAiaiy 10 lhasudeld (lifidanalfu VR, sunssiefimasauanls 10 Taastre
= 4wy de o & o Ve o ¢ aa a R R T T : '
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pinel 4 douda
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- fnda Wusnusiaien Téun
1. H = HANDSHAKE 28Nty 150H*

8751 ALmaUIN 150H*
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2. D = DIGITAL OUTPUT piaatinaigiy 150D[0-32],(0-1]*
3. d = DIGITAL INPUT ginaginaigdu 150d[0-32]*

8751 Azmaui1 150d(0-1]*
4. A = ANALOG OUTPUT sinaeinaigu 150A[0-3],[0-10.20]*
5. a = ANALOG INPUT sinatinigy 150a[0-7)*

6. P = PROGRAMED DIGITAL OUTPUT sinatinaigu 150P[0-32]*
87519 MALI91150P(0-1]*

7. p = PROGRAMED ANALOG OUTPUT sinaginaid 150p(0-3]*
875142A8191150p[0-10.20]*

8. s = SETPOINT sinatinaidu 150s(0-10.20]*

9. Q = QUIT sivetinagy 150Q*

- fiautlsenall 1 vi3e 2 AN f%um“oLLﬂﬂwia:quuﬂiﬁoﬂqnﬁﬁ
natRARoA v?q%uvgmmumvagm Fawls? 1 e du 0- 32 uax #
ws 2 [@a-ila) il 0 - 1
nadlaunaandunm fauad 1 lu 0 - 7 uazsaudls? 2 u 0 - 10.20

neclawnaanieyinem saudsi 1 10 0- 3 uazsiaulsh 2 1 0- 1020

7.5 nsamlsunsuaslulasaaulnsalaas

ludaurasllsunsufidnasuusin 8751 dedaedowdunisusauanud azsznavludne
Tsunsumesatl
a 4 o a o < a rd‘ dl
Tdsunsunatiaas sefumsdumefniainaanfinmadiiafias
- A namaia Adnaaasny
- iwusqaEANasy WY PID
- ugana A nu1ae
- UAANANIULTUB N NTENAAFDAUAZAUIAEN
il ° o« ' Id v v v
Tdsunssiniuiaas nmsUFuAuesimeutaenliidndaaanayilaegldnie
AnuldsunsuuLL PID
Tusunss ALARM MsAuRefReATENINBUNNAAREANTLIE T NAAReA

snaaziagaYraallsunsy Snuasidunssie i
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