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ABSTRACT

This research project is the development of lighting control with light sensor
for fluorescent light bulbs automatically by the microcontroller to work with
electronic dimming ballasts of fluorescent light bulbs. The light sensor is used with
the photo-transistor which is changed of current flowing in the incident light cycle.
Signaling through the conversion of analog signals into digital of microcontroller. To
order of the microcontroller will order with DC voltage divider circuits in the range 1-
10 V DC voltage is sent to the electronic ballast for control the brightness of the
fluorescent light bulbs which are education to promote energy savings. due to the
increase in population results in a power increase and the use of natural light is

optimal.
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waoa 18 aguwuaawﬂﬁlmmunululmu,mmﬂﬂumﬁunwa%ummﬂaamnwamaﬂu
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54 uag 80 1aA (LLUUﬂT}lJL‘UlIﬂ\‘lEJWE) GE SUUU 49 Saddne) nnsned 2.1 agu dnvuziany
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2.3 Uaaanssannsaiingd ( Electronic Ballast )

UaawamﬂuaﬂmmmLﬂummaﬂ‘n mawaa‘lmmulﬂﬁ'}LLaamwﬁ‘lwaamNUiumw
WgoaiTALYUR ImawuwmmmsvLLa”LWﬁmmuL*mIU‘mewaaﬂ‘lﬂummmvam asiawe
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Vaanansidnnseiindimifiuiesdutaaadunuman wavaaansidnnseting
Waulwihnssuaeduanuiund 50 B30 (H2) hilwihnssuaadupwiigedszuing 25
f4 50 Alawdsng (kHz) Weteulvinuvasarigosisaisus

(___;— il =4 1
O=1"13%7'T 2
3 § S
Ragutalto 40— =
— 10 | & 5 B e
C— 9 ~ 8 =
— 8 | - 7

HF-R 2 lamps TL5/PL-L/TL-D

JUN 2.4 1935n5eeldaureitaanansidannselind

mniﬂw 2.4 I‘N‘ﬂ”lﬂ'i”tLElﬁﬁUﬂ’lﬂLL‘Wﬁﬁ?J’lUﬂﬂL'iEJ\‘Iﬂ‘iuLLaLh,auﬂ‘iEN Lwamaaumuwaa
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mmsawammaqmiqmutaawmuamacﬂ 60% ‘[mmﬂsa‘umaunuuamamnumanﬁsmmm
WASAI1908NLUNINY
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2.4 gUnsalnaaInAIAUdD AT

2.6.1 lapaudndviwa (LDR)

TWlanoudniv wa fiaEundefunaisatne iy gunsaiifsundasmudumu
s violladawamilad ( PHOTO RESISTIVE DEVVEPENDENT RESISTOR ) 138Nn6991
LDR

gﬂﬁ 2.5 Ilnpauanaviga

mﬂiﬂw 2.5 wanilviitiuin LDR LUU@Uﬂima’lﬁﬂ\‘lGDU”l“ﬁu{ﬂ 2 44 FailAnaasuniu
nelusin uJaauuﬂaamlmmuLLawammmmum LDR muawmmnﬂimuuaa LDR 9zl
ANAIINANUNIUES duastinannseEnuinn LOR ﬂvummmmumumnaﬂmmmmam LDR
mmfaWﬂmimmmﬂsummmmuﬂma‘LWa (CADMIUM  SULFIDE ) Tdsate CdS wag
uasleamalug ( CADMIUM SELENIDE ) ldsneia CdSe L'T;Iﬁaﬂﬂﬂw’[mm"uzumm"l:;awia
mmJaauu,ﬂmmmwwamawmmnmwu msmauaummwmamawmmﬂmmu sm.m
Cds aeiimnugAaULAIUTEINN 5000 LadnB ( A) dwduwiia CdSe mummmmau
waUszu0 6000 wasansy ( A) nmmﬂumiiuLLa&mamwmﬂaauLLUadmmmmumu
dvsuaile CdS Uszaned 100 ms wagvis CdSe Uszunnd 10 ms

2.4.2 Wlalalan (Photo Diode)

IWIﬁlmT,am (Photo Diode) LﬁuaﬂniﬁjL%auawﬁwﬁa fiusenoumuansieniin
P uavansnestnuiia N sesnaqs aﬂwawummammmamulm wu nszanla ldlalonasdl
Y 2 uuy 2 LUUTnauduswoLaITLILaiy wazLuunauausmauadluguurLIn
'lumssul‘uamaymaamaiﬂiﬁlﬂiaﬂiuanwmuluaana'u
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Trlélalan (Photo Diode) avsanlinszualvaculdunnviovesiuiuogiuvuine
AT VDIUE éﬁ’agﬂﬁ 2.5 SaTwldlalenlasuludandu (Reverse Bias) dousaduAmil
LAELARANNTTNUTUSUTRse SuasiAnnsEUTiALE AR UM BuALF TN AL
asiinsualvalunans Tnenszuanivaluians sxulsunduiuanuduvswasiunannssny
Snwugshluvurlusanss (Forward Bias ) azdinunilaunulalonsssunifvsaulinszua
Tuasinula

.
R
— AAA— i
K " N
\\\\1_ N = s VI
A EST. —*" )

A
J

JUT 2.6 uandnanual waznisludaliau

Tnldlalanilaiouiu fdumuiindsainiuuas  (LOR) wdiinldlaloniinng
WatuwlasAmughuniusinds fdumuiiuusaieuuas (LDR) anndadipmiluuszgyna
am’lmws“ﬁﬁa&mimmL%’;qa Wy 1nSestudwes, fsusluvaeulnga, 29esiualuedy
yusaumu

isannTnlalalenliansadsunlatsanseuasouaas Apaglutia 1-10 mA
whtiy frstunsldaulnldlalondedosdifueiensyuaiiaiy Arandaunldniudanes
LfJué‘hw1anszLLaLﬁMLﬁuaqﬁuﬁaffaLﬁmffu Fusunin Wilgnsudawas(Photo Transistor)

2.4.3 Wlansudawmes (Photo Transistor)

Tldmsudawnes (Photo Transistor) Ussnauluselnldlalendeazseagszvinem
wanuAsalaALRes TBINTUTALADS ﬁagﬂﬁ 26 nsTuATAATUIININTIUAELLUAITE LAY
gnuenemiensudames (Transistor)  lunisldaulwlimaudanes seudeszvitava-
Siimmad (Base-Emitter) axraludandy (Reverse Bias) fisoumoiiioaudiuiiviilvifians
nJ?{auLuJawhﬂ‘smaﬁ%uar;jﬁ’ummril’mu,aq Tnlansudawesdiadisuiulnlalaloalnls
niudamosasiinalidouasnnniiiszsan 100 it wilufuauildaugegn
dmsulnlimsdamesldnuludae 200-300 Aladsnd agldauldiiaudsniiwlslalen
NaUAULINLLEIAT
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5Uf 2.7 wanadeydnuol 1aseains uwazavsaLya gadlwlinsudanos

@

Lﬁﬂlnﬁﬂﬂé’u (Reverse Bias) fegumaseninavatunsaaAmas (Base-Collecter)
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1. usawuildlumsdhanu 5V
2 Fanea dune/iensnn 14 983 uiaugesdmiu FuilagnPWm) 6 ved
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3.1 n15a1asnlelusunsy DIALux
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8.00 u. iy, 0,263 e 319 580 4495 0.89
8.10 u. 228.1 0.257 50 306 579 442.5 0.88
620 A4 2259 0.252 50 308 574 441 0.88
8.30 u. 225.1 B2 5 50 314 588 451 0.88
8.40 1. et - D283 48 289 585 437 0.86
8.50 4. 227.4 6] 22 44 270 610 440 0.86
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14.20 u. 2256 0.224 43 261 684 472.5 0.85
14.30 . A A @rZ25 44 2l 691 474 0.86
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9.2 YAAIUAY

NFUR 0.2-1 uandyaAIUANUEIA Arduino Uno R3 Faiidayadmiunisliauila
AUANTaT 9.2-1 Famdnqasil

1. useduiildlunsvinau 5 v

2. Ainoa Bunw/t@dm 14 U0 waluresdmdu fdudagduPwMm) 6 e

3. PUIBNBUNA 6 VDY

P 9/ ¢ ] as U
AN V.2-1 ‘UBS{I@LLﬁ%"WQﬂ‘IJUﬂ"I‘VﬁUﬂW{L‘UQ']U

Microcontroller ATmega328 N
Operating Voltage 5V
Input Voltage (recommended) 7-12V
Input Voltage (limits) 6-20V
Digital 1/O Pins 14 (of which 6 provide PWM output)
Analog Input Pins 6
DC Current per I/O Pin 40 mA
DC Current for 3.3V Pin 50 mA
32 KB (ATmega328) of which 0.5 KB
Flash Memory
used by bootloader
SRAM 2 KB (ATmega328)
EEPROM 1 KB (ATmega328)
Clock Speed 16 MHz

5Ufl 9.2-1 vedn Arduino Uno R3
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A19199 0.3-1 AANURTININTINY

A-3

ltems Min

PCB Size 2.0cm*2.0cm
Interface 2.0mm pitch pin header
|O Structure SIG,VCC,GND,NC
ROHS Ve,
AuauUAndianusaiing
ANaen ¥.3-2 auaudiniedidnnsaiind

ltems Conditions Min Type Max Unit
System Characteristics

VCC - 3 5 30 v
Supply Current - 0.5 - 3 mA
Photoresistor Characteristics

Light 10lux 8 - 20 kQ

resistance
Dark resistance Olux 1 - kQ
100Y10 S * 0.6 - -
Reponse time Rising 5 20 2
Falling - 30 2
Peak - 540 - nm
Wavelength
Ambient - -30 - +70 e

temperature
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A58 0.4-1 Andnwueyly

A-5

Interface 1-10v
Rated Number of 2 piece
Lamps

Rated Ballast-Lamp 14-35
Power

Rated Lamptype TL5
Application code Ell
Line Voltage 220-240V
Line Frequency 50/60 Hz

Housing

L 360x30x21

lgnition Method

Programmed Start

Lifetime 90% surv.@Tcaselife

50000 hr

Energy Efficiency
Index

Al

JUN v.4-1 Jaanadsiannsating
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PWMoutputi = 10;
int PWMoutput2 = 11;
int analogPinl = Al;
int analogPin2 = A2,
int vall = 0;

intval2 = 0;

float PWMvall = 0;
float PWMval2 = 0;
void setup()

{

// PWM output to digital pin 10

// PWM output to digital pin 11

// sensor connected to analog pin 1
// sensor connected to analog pin 2
// variable to store the read value
// variable to store the read value
// variable to store the PWM value
// variable to store the PWM value

pinMode(PWMoutput1,0UTPUT); // sets the pin as output
pinMode(PWMoutput2,0UTPUT); // sets the pin as output

PWMvall = 255;
PWMval2 = 255;
}
void loop()
{

// sets the PWM value to maximum

// sets the PWM value to maximum

vall = analogRead(analogPinl);
if (vall >= 10 && vall <= 240){

PWMvall = PWMval1+0.25;

}

if (vall > 240 && vall < 250){

PWMvall = PWMvall;
}

if (vall >= 250 && vall <= 1023){

PWMvall = PWMvall-0.25;

}
if (PWMvall >= 255)
PWMvall = 255;

}
if (PWMvall <= 0}
PWMvall = 0;

}

analogWrite(PWMoutput1,PWMvall);

A-6
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val2 = analogRead(analogPin2);

if (val2 >= 10 && val2 <= 200}
WhMval2 = PWMval2+0.25;

}

if (val2 > 200 && val2 < 210){

PWMval2 = PWMval2;

}

if (val2 >= 210 && val2 <= 1023){
PWMval2 = PWMval2-0.25;

}

if (PWMval2 >= 255)

PWMval2 = 255;

}

if (PWMval2 <= 0){

PWMval2 = 0;

}

analogWrite(PWMoutput2,PWMval2);

delay(20);
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Abstract

This research project is the development of lighting control with light
sensor for fluorescent light bulbs automatically by the microcontroller
to work with electronic dimming ballasts of fluorescent light bulbs. The
light sensor is used with the photo-transistor which is changed of
current flowing in the incident light cycle. Signaling through the
conversion of analog signals into digital of microcontroller. To order of
the microcontroller will order with DC voltage divider circuits in the
range 1-10 V DC voltage is sent to the electronic ballast for control the
brightness of the fluorescent light bulbs which are education to promote
energy savings. due to the increase in population results in a power

increase and the use of natural light is optimal.

Keywords: lighting control, fluorescent
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