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ABSTRACT

Energy Management System is then provided in order to utilize those equipments
efficiently and effectively. This research is to develop a computer program for controlling
energy utilization. Three algorithms are included in the system Time Programming, Duty
Cycle and Demand Limiting Control. The Time Programming algorithms controls the
operation of equipments by starting and stopping a system based on time (weekdays,
weekend, holidays) The Duty Cycle algorithms reduces the overall KW-hr consumption by
cycle groups of electrical loads which need pot be operated continuously. A technique to
spread the off periods of the loads in a duty cycle function was developed in order to
decrease the power as well as energy. The Demand Limiting Control algorithms stops
gféCrical’ loads to pervent a predetermined maximum electrical demand from being
exceeded. To reach such objective loads will be turned off on a given priority. A
techinque of forecasting a demand was developed to limit the demand of the system to the
set target. The synchronization of the counting time of demand meter and control system is
not necessary.

The Duty Cycle algorithms can save both energy and peak demand. Likewise,
Demand Limiting Control can save both too and can limit peak demand not to exceed the
set target.
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MODULE 7iéAgy
1. START _CONTROL () 1 module Famuasusuauait q WiuszuuaILgy

DATAC = OXFF

BEGIN =1

START_DATA ()

y
STARTC = 1

TL = 23.0, TH = 25.0
NTR =0
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1 4 ¥
2. STARTC_DATA ( ) module ivzihnmiseudoyann file Joyans 3 filewrunu 'y

Tunulsanud
3 MAIN_CONTROL ()

RTINITGRAPHICS (DEFAULTGIDIR,8,RTSTAT 1,1)

TIME_TABLE ()

DUTY_CYCLE ()

KBHIT () =1

RTCLOSEGRAPHICS(RTSTARL,1)




4. TIME_TABLE i module Hﬁﬂﬁiﬂﬂﬂ‘liﬂ’lu€!mtﬂﬂ Time Programing

(o )

START-DATA ()

GET-TIME ()

Y

COMPARE-TIME (HOUR,ORDAY)

ANDOR-CONTROL ()

Y

ONOFFE-DISPLAY ()

70
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14
5. GET_TIME ( ) module Hiazvhmseis 3 - ideu - T uaznaminssuuliia

d’l o a
msmpeztiwiToumonlumsaugy

T=TIME (‘\0")

DD =SYS_TIME  —% TM_DAY
MM =SYS_ TIME =~ __j TM_MON+l
YY =SYS_TIME  —» TM_YEAR
DAY = SYS_TIME ~ —% TM_WDAY+l
HORU = SYS_TIME __, TM_HOUR

ORDAY =7 OR
ORDAY =1

Yes———

ORDAY =2

ORDAY =3
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6. COMPARE_TIME () 11 module finmsnfSoudeniuilegiuhld arsreny

° . [y LY o A
quiwynu nazhnsSouiiioy period Tasefunmilegiu udimua STATUS el

auguilaniella Inas

START

i=i+l

TABLE [i]. DATE = ORDAY AND
TABLE [i). PRERIOD = HOUR

LNUM = ATOKTABLEi). LOAD_ON)

ENV {LNUM].DUTY_MADE = 1 AND
STATUS[LNUM] = 1

Yes

v

STATUSN{LNUM] = 1

SATUSN[LNUM] =
TABLE (i] _STATUS
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14

7. Andor_Control () module fisziHIWRUFMBUIABTIAA 2 daufie PC 8255

[ Y 1 4

[ay Solid-State Relay 91157141483 Card 14 2 A9l
9 [] [] p-3 -5 o sl-d'
11 pC 8255 szsenoudas 2 daulngy Ae Ic 8255 Fuilu IC vihmilif
il input, output port HAZAIUYBINDT IC Decode (Aonduinmiaues port fin IC 745688,
7415688, 74LS139 L@ Dip Sw. IC 8255 1iju 1C Salsznouday Port 1597w 3 Port 1aZBN
] Port muAN noufieelFiu 8255 sxdesdedoyaluds Por aguasudesld Port ves

P M o Y = R A 9 3o o o v
0255 Sindovimthfios1sishu mput e output port twzdvaiiuimua ddrednly
Tolsunss Andor Control IC 8255 1 faensnldniuguinaald 24 Inaa uas Card PC
5255 Yeoei 1C 8255 14 3 #1 Sarwnsonauguinanld 72 Tvaa

7.2 Et-Ssrac rf]u Solid-State Relay (SSR) e‘fﬂmsv‘mmum SSR uu'a‘lﬁ’
iy 2 drulnajuazezanduld Tr Bess7 vhawli IC Optical (Plioto)  Moc 3082 RIET
Fyanann i bidudygamuasdelinin Ouput Snfivil ez lmiunsdana

£7914 Input AT Output 9399

o

. A Tnput 9zudamnnen Port 8255 Fenzdanld 1C75LS2455ui]u
P
?

~

Buffer muuaedelan Ouput Bnfinils Fushldiunsdainsende nput uaz

Output 9349
- MR Output 9TUTWYIUNIN IC MOC3082 Faoziduasianulugy
o i {. ' o . g a LA = o
Syais Zero Switching 1AU92AB93 VY Trizc Mtiio 1M AC line fimlndifos 0 Thad
SmiunsderluauguTnansg M o Wusmuz ON daw 1 dlu OFF $ail
madialumsdinlyatuguswazidealullsunsy Andor_Control.c
N 282
Define fAdNASH
ONO OXEF, ON1 OXFD, ON2 OXFD, ON3 OXF7, ON4 OXEF
ON5 OXDF, ON6 OXG6F, ON7 OX7F
OFF0 0X0l, OFF1 0X02, OFF2 0X04, OFF3 0X08, OFF4 0X10
OFF5 0X20, OFF6 0X40, OFF7 0X80

—_

PAl1 0X303 Control Port

PA2 0X300 > Output Data Port
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7. ANDOR_CONTROL(

START

OUTP (PA1,0 X80)
i=0

i=i4l

v

i = 1.8 (Rushwufediy § = 0 uAf STATUSN [i],(ONG),OFFG)

Yes» DATAC = DATAC & ONO

No
¥

DATAC =DATAC Il OFF 0

Y

i<? Yes

No
v

OUTP (PA2,DATAC)

h 4

ONOFF-DISPLAY ()

END




@a n5o ')

8. DUTY_CYCLEQ 75
START
A5296101 Ton() vos Inaainlddiam
yuArIal TonG) n3603
TON()>=INT@)_TOFFG)
Yes—» OFF-LOAD ()
AND NOT_OFK()=1

$1uruInaad OFF Josndrsmuiinag No

9z OFF (1dnmmsdnnanuis i
minoafd
TTONG) + TOFE() mnfiga

Yes»  INTG)
AND NOT-OFF(G) = 1
No OFF - LOAD ()
Amuninn OFF vealvaa
uaazia11d OFF wudnnueitla
121718 OFF wwudaminainaan OFF #
fiuan lAups o1y Time Progrmming
T_TOFKi)>=TOFEG)
Yes—»  oxn_Loap ()
AND STATUS = 0
READ-TEMP
CAL_NE ()
No

No
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DUTY_CYCLEQ #®

2 .

+

B_TINT (i) = TIME (\0 ")
CTON () =0

STATUSD @) =0

B_TON (i) = TIME ('\0)
CTON@) =1
NOT_OFF =1




9. DEMAND_LIMITQ

DEMAND FLAG
INDEM = O

T

Y
Amuatousve InaausasAlam
TIME uay DUTY CYCLE
L 2

¥
firuel KW 51u03uin (TKW)

4

) »
1 KW 575989 14 wifi nmumw%’auﬁq

- 414'
WMWY KW U483 MmN 15

Y

maAunfeves KW 15 U1 (TCKW)

YES NO
INDEM=1
YES NO LL. Y NG
4
RESTORE LOAD fieglu W lnnah OFF 9z
g INDEM = 1

774AIUANYEY DEMAND DEMAND 8glugtous OFF

A 4 y 4

. OFF LOAD Aa Ao
INDEM = 0 A KW 534 (TKW) 4
DEMAND 9unsznd KW 570 < DB

A

ASI909 LOAD it OFF (M52 DEMAND

-t "
ITvaad

>
RESTORE LOAD @71y

y
OFF LOAD s 1ff KW 571610171 TARGET

Tagforsanandrduanudinguas Tnandanse
OFF #841Ag ON 1 &7 > i1 MIN ON

»
ypilvaniy
- oo

L4 &

ON - OFF LOAD suttotuzi 14
1
1
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(Duty Cycle Control Algorithms For Air_Condition)
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Abstract
- The electrical

make for even more necessary.

installation design may
Energy Manage-
order to

This

is then provided in

equipments effectively.

ment System

utilize those
research is to develop Duty Cycle algorithms
for controlling energy utilization. The Dutly
overall Kw-hr

of

Cycle fucntion reduces the

comsumption by Cycle groups electrical
loads which need not be operate Gontinuously.
A technique to rpzead the of { pcrxods of the
Duty Cjcle fucntion was developed

demand asﬂwell as

load in a
decrease the
can reduce the:total 32

in order to
Duty Cycle
energy cost and 36.5 percent

energy.
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of demand (by testing).
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