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(A Development of Energy Saving System for Automatic Lighting Control using PIR)

T PUL - AUH . ojM7 . wFH
(Jin—Hwan Joo + Shin—Wook Kang - Hak—Cheol Kwon *+ Suk—Gyu Lee - Ju—Hyun Park)

2 o

i
i
A
o9
X

= 21 dyA] AR-S A7) flate] RS-485E o]g3le] 71EAET} AEFA & A
dofsh= FA& AAls ) & Al2]S 27)7]E Alojskalat }—; Jaxel] RS-4B=E
A(ALSU : Auto Light Sensor Unit), ZHE3~9X(ALS : Auto Light Unit) %é‘l
RUHE A|ZRIHI-FACS) o2 A AT A Al2=gloll A AAA M=
At Asom 27715 Alofstal, 2 EHAAXE o] 8ste] Abs B o 111017} 7V
AlEo] k. Bd RUHE A|R8LS o] §sto] A A AAM e} St = E 2177
et ApEAloA 2wl tiet 9, 22k 2 |7} 7hsste] AAKRD Hele} ouA] 1E
Al 78 4 e TR Ho] drk AbE A" VST AAE 7S 2 AloA A~
, THgsh Sl A o] AHA XA S Bl go2H] Aok Al~gle] 97AdS BT

:>|4:>4
ngﬁ
o [o
X

N

’

O_V‘lr&w
S of

A=

™

l

)
r°*' ré

o
op

l

A

o

oy
)

=

ol mo 1o Oob mm O i g
1

{olr
P
Bl oot m

ol
o

i
=

Abstract

This paper proposes a novel design of auto light control system with high efficiency using RS-48
to save lighting energy in new and existing buildings. The proposed system consists of ALSU(Auto
Light Sensor Unit) which is connected with RS-485 to control lighting appliances, ALS(Auto Light
Unit), and Hi-FACS which is a monitoring system using communication interface. Lighting appliances
are automatically controlled by ALSU which detects moving objects. The total system is designed to
be controlled by either manual or auto mode by using the ALS. In addition, the monitoring system
receives the information on the state of the lighting appliances from ALSU and ALS to control the
proposed system. We compared the proposed system with the conventional one in functionality and
energy saving point of view. Through some experimental results, the proposed system shows better
performance in various circumstances.
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Table 1. The specification of ALSU
Ao AXHF 57
ALSU-1 ALSU-3
SENSOR & 1[EA] 3[EA]
AAAE 10[M] 20[M]
THHAAE 110[°] 360[°]
TARA L= 93[°]
SENSOR MOTION SENSOR
A4 2 AC 220[V], 60[Hz]
FAl2 RS 485C
FA1AE 1,200[M]
2] (SIZE) 90(W)x127(H)*x70(D)
A B vl ABS,ABS
ALE8 % -40~65[C]
AL EHFE 5~85[%] RH

J2 6. KHAZAMAM 32 U7
Fig. 6. The circuit diagram of ALSU
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Table 4. The request and response for the states
of lighting appliances

(a) 2+
Format | HEAD | Command | Port# | Sensor# | TAIL
(Byte) o 2) oY) (1 (1
Frame < RS hEFF hFF EOT
(h3C) | (h52 h53) (h04)

(b) SEHEEA

Format | HEAD | Command | Port# | Sensor# | Data | TAIL

(Byte) (1) 2) (1 M o | @

Frame | oh | RS e | MO EIX
(h06) | (h52 h53) hFF | (h03)

(c) SEHOIAA])
Format | HEAD |Command | Port# | Sensorf | Data | TAIL
(Byte) (1) (2) (1 (1) (1) (1)

NAK h00~ | ETX
Frame RS hFF hFF 0

protocol
(a) =&
Format | HEAD | Command | Port# | Sensor# | Data | TAIL
(Byte) (1) (2) (1) (1) o | @
Frame < EOT
ASCII | H3C HO4
(b) Command
Command
RS Read Status A5 dH8
WL Write Lamp Control A5 A
WM Write Mode Control A/rE BE A4
RT Read Timer A5 off €Y 97
WT Write Timer A% off 1Y 27
(c) Data
1 Byte
7 6 5 4 3 2 1 0
A/ .. Lamp6 | Lamp5 | Lamp4 | Lamp3 | Lamp2 | Lampl
F5 0 0T [ e e | u | Ae | e | e
0% pay | 0T [ 085 025 1 025 | 025 | 045
145 | 77| 145 | 145 | 145 | 1AS | 185 | 145
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Table 10. The lighting load on public school’s rest
room
3 5 -5 W]
A4 1% | EL 20[W] x 10[EA] x 874 = 1,600
274 2% | EL 20[W] x 10[EA] x 874 = 1,600
A4 3% | EL 20[W] x 10[EA] x 874 = 1,600
A4 4% | EL 20[W] x 10[EA] x 874 = 1,600
Al 6,400

= 1. ZS&tno| of|X|ALS2Fnt HZIH AlA
Table 11. The energy reduction and power use on
public school
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P
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Fig. 16. The daily power consumption in case of
underground parking lot
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Table 12. The calculation of energy consumption
and reduction ratio of underground

parking lot
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°C = 17,139
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g3
[KWh] = 144,364 = 25,708
16,480%0.3x24x105
= 12,458
72x144,364 72x55,305
A71=[4]
= 10,394,208,000 = 3,981,960
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Fig. 17. The daily power consumption in office
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Table 13. The energy reduction ratio and power
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