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ABSTRACT

This research project studies the illumination of the LED bulbs, which are
compared to the brightness of incandescent bulbs and are powered by solar cells
and batteries which are set with a Data logger that Power bank must be used to
Activate and save the values in a range of experimental equipment. In order to see
how the two types of lamps are used for energy. Trial found that blue LED to
effective fai tube 46% compared with battery and incandescent light bulb has a 5%

performance compared to batteries is implemented so that power saving LED lamp

bulb 10 times better
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2.4 NanaNdELau
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2.5 viaaa LED
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2.5.1 lalan

5U71 2.8 lalon
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2.5.2 MannIsNeIuvesass LED
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JUT 2.9 unun1mnisyinauvaslalon
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2.6 1A399AUANNTTUTERNSZUE WA

(57
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SOLAR SCF 1515

SOLAR CHARGE CONTROLLER  12/24V 15A

> V9 O O

E‘U‘ﬁl 2.10 Charger controller
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Tun1sneasmAaauNSIINAINUTRIaanLED uasnaanld neunisyinnis
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Le28 Qz
ol p—Channel FET p-Chamnel FET
1 L3 d 2 3
= S e
[+
5
—
o
> BATTERY i
S
-
L
o
=
a
o
PN
PV Voltage
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E‘Uﬁ 3.1 Block diagram of charge controller
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gﬂﬁ 3.2 microcontroller circuit
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Duty Cycle Register
(i 1
1 2 0,
|| CCPRxL | <@— CCPxCON<5:4>
I I

Latch | |

Duty Cycle | 1
| 1
|| CCPRxH |(1 )| .
L - — ._JL.. -l

Comparator s Q —D——
ar —»IR CCPx
Reset > TMRx pin
TMRx = PRx 37 H.I‘
Match |2 LSbslatched
b Comparator fromQ clocks
PRx
TRIS
Set CCPx pin Qutput Enable
SU# 3.3 Built - in PWM Module
=P HUS1 i
R1&
q i1 3
= x o Eﬂ ?ﬂ‘?
FEKEIACA b

BATT G
E RIS
T

.[ﬂ_;

gﬂﬁ 3.4 Power FET at battery side
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BUS3

R17
1k 016

D17
THNATAZA

o
N

LED

R232
LOAD CON NEC{W 2

o
I @
1
BCS47

gﬂﬁ 3.5 Power FET at Load side

330
o7
¥ i BATTERY
ALED A POWER
i u J
+14. 57 LEDS
+12. 57 LEDG
+12. 5 LED3
+11. 57 LED2
+10. 57 LED1

g‘lJ"?i 3.6 Battery voltages moniter display
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+3 3V
32
"
D2 (AA17ATO
e 3 un voutmas 2
1N4143 2
I W—
A00nF 100nF —p~. 22uF

gﬂ‘ﬁ 3.7 Power supply circuit

+3.3V

R13
a0
011
LEE¥ LED [NLED LED
NORTRR
[ _Equarizarion LEDQ
FLOAT LEDS

EBULK/ #8 SOFFT 10N LEDY

T ICK LEDG

E‘U‘ﬁl 3.8 Charge stated indicators
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init PWM({500Hz)

gﬂ‘ﬁ 3.10 Board layout and component placement
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Battery +12V flood type
PV panel +20Wor - 10A
Bulk Voltace +14.5V
Absorption period 1 hour
Float Voltage +13.8V
Low Voltage Disconnect +11.5Y
Load power max 50W
g‘ﬂ‘ﬁ 3.11 Charge controller specification
Charging profile with PV output
I | I 2 T i I
20 4 ~ 20
PV voltag

A §6- 3\ 415
) )
0] il 0]
g} 10 w 10 %
AL | 1T* %
£ Battery voltage (=" g
£ >
o) o
5 5 1°
0

| J ' 1,

T ¥ I i I ¥ I ' I L ]
240 242 24 .4 2458 248 250 252 254

Fractional of Day

‘gﬂ‘i?i 3.12 Charging profile
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3.1 A5n15A L HUUIRY

3.1.1 dam3eugunanl

JUN 3.13 MsAnRsgUnsainIvaaes

FuneuiiasBudumouiithaunsalsnsmpisadie fudieligunsainderldnud
viuilassufiaslasgunsalifinaralifuuuasgnielisenm  Tasnimaaesaslingdaan
NnuusmeITIA 12 V fivssaldaneaduasaniind dndudunistuiindiomnesih
wihdilaeie3es Data logeer lnwdl SD card \iudayaoe Toedild Power bank Tumsvily

\wwsestuiinteyarinau
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3.1.2 iunanismeaedagldiaies Data logger Fetufinaslu SD Card

R ualenBaalon St Daaiua tamilat baaloabalibmo et o)l Kl i Mo

1 'Sample Date Time FracDay CH1 CH2 CH3 CH4 CH5 CH6 CH7 CHB vi

s 0.0/0/16 0:00 0 0.123283 0.273906 0.366052 0.412364 0.376625 6.531 0.006531 0.011132 0.028463 3.283
2 1 0/0/16 0:00 0 0.123283 0.216312 0.292036 0.339156 0.190797 9.619 0.009619 0.007935 0.075875 3.283 3

4 20/0/16 0:00 0 0.123281  0.1588 0.218113 0.26608 0.004736 12.724 0.012724 0.00474 0.123283 3.322 3.331 2.462 0.01
5 30/0/16 0:00 0 0.123282 0.158824 0.218168 0.266118 0.004628 12.719 0.012719 0.00474 0.123282 3322 3331 2452 0.01
6 4 0/0/16 0:00 0 0.123281 0.158765 0.218135 0.266264 0.004531 12.716 0.012716 0.004742 0.12328 3.322 333 2.452 0.01
7 5 0/0/16 0:01 0.000694 0.123281 0.158955 0.218139 0.26627 0.004439  12.714 0.012714 0.004742 0.123278 3.322 333 2452 0.01
‘87 6 0/0/16 0:01 0.000694 0.123278 0.159038 0.218324 0.266204 0.004349 12.714 0.012714 0.004742 0.123278 3.322 333 2452 0.01
9 70/0/16 0:01 0.000694 0.123277 0.158958 0.218475 0.266393 0.00426 12.713 0.012713 0.004742 0.123278 3.322 333 2.452 0.01
204 8 0/0/16 0:01 0.000694 0.123276 0.158906 0.218532 0.266393 0.004174 12.712 0.012712 0.004742 0.123277 3.322 3 2.452 0.01
11 9 0/0/16 0:01 0.000694 0.123277 0.158903 0.218547 0.266454 0.004088 12.712 0.012712 0.004742 0.123277 3.312 333 2.452 0.01
12 10 0/0/16 0:02 0.001389 0.123277 0.158949 0.218513 0.266409 0.003996  12.709 0.012709 0.004742 0.123276 3.312 3.331 2452 0.01
13 11 0/0/16 0:02 0.001389 0.123276 0.158999 0.218355 0.266308 0.003897 12.708 0.012708 0.004742 0.123275 3.312 3.331 2.452 0,01
14 12 0/0/16 0:02 0.001389 0.123276 0.159013 0.218374 0.266241 0.003792 12,708 0.012708 0.004745 0.123277 3312 3.331 2442 0.01
15 13 0/0/16 2:02 0.001389 0.12328 0.159063 0.218426 0.266383 0.003681 12.707 0.012707 0.004746 0.123278 3.312 3331 2,442 0.01
16 14 0/0/16 0:02 0.001389 0.123277 0.159056 0.218464 0.266478 0.00356 12.707 0.012707 0.004743 0.12328 3312 332 2.442 0.01
17 15 0/0/16 0:03 0.002083 0.123277 0.159184 0.218657 0.266373 0.003433  12.707 0.012707 0.004742 0.123277 3.312 3322 2.442 0.01
18 16 0/0/16 0:03 0.002083 0.123276 0.159203 0.21868 0.266369 0.003304  12.707 0.012707 0.004745 0.123276 3312 3322 2442 0.01
19 17 0/0/16 0:03 0.002083 0.123277 0.159065 0.218507 0.266309 0.003174 12.707 0.012707 0.004745 0.123274 3312 3.322 2.442 0.01
20 1B 0/0/16 0:03 0.002083 0.123276 0.159048 0.218621 0.26654 0.003045 12.703 0.012703 0.004745 0.123274 3312 332 2.442 0.01
21 19.0/0/16 0:03 0.002083 0.123275 0.15919 0.218784 0.26658 0.00292 12.701 0.012701 0.004745 0.123275 3312 3322 2442 0.01
2 20.0/0/16 0:04 0.002778 0.123273 0.159045 0.218811 0.26671 0.002801  12.706 0.012706 0.004745 0.123273 3.312 3322 2,442 0.01
23 21 0/0/16 0:04 0.002778 0.12327 0.158971 0.21864 0.266693 0.002684 12,707 0.012707 0.004747 0.123274 3.312 332 2.442 0.01
24 22.0/0/16 0:04 0.,002778 0.123269 0.159015 0.218728 0.26669 0.002573 12,706 0.012706 0.004746 0.123273 3.312 3322 2.442 0.01
25 23 0/0/16 0:04 0.002778 0.123271 0.159083 0.218728. 0.266611 0.002469  12.708 0.012708 0.004745 0.12327 3.312 3322 2492 0.01
26 24 0/0/16 0:04 0002778 0.123273 0.159087 0.218736 0.2665/5 0.00237 12,707 0.012707 0.004746 0.123271 3.312 3.322 2.442 0.01
27 25 0/0/16 0:05 0.003472 0.12327 0.159257 0.218885 0.266834 0.002274,  12.702' 0.012702 0.004746 0.123271 3.302 3.3 2.442 0.01
28 26 0/0/16 0:05 0.003472 0,123271 0:159086 0.218715 0.266703 0.002183  12.703_0.012703 0.004746 0.12327 3.302 3.3 2.442 0.01
_‘:r: o ").Z—ﬂfﬂ.‘g_f o o il 1 ”F Wi} 413 M‘ln{ Vn OOATAE. 0 AD2E0 3207 2 299 2 A2 ﬂ“

giﬁﬁ: 314 fhaghalngain SO Cardfiilalaeldlusunsy Microsoft Excel

Tussuiidunisihindgann SD Card #ieglu Data logger snvhmsasindouay
o a o ' = =
gndien lpeisuvhmstiuAnnisussquuamasiial 6.00 1. aufe 18.00 4. iwszezia 12
SN

3.1.3 InTgvuantsnaassay plot nylaglalusunsy MATLAB

Current Folder @ CommandWindow . . lu o BT N I—
Y ' Name ~ » ) New to MATLAB? See resources for Getting Started.
= RS kit s o b= o 3 S N S
@b!’ﬂpg >> plot(b)
::‘_’g I > plot(b1)
ss:?:g | s>'holdon
b >> plot (i4)

" >> neldion
T 3> plot (s)
>>pioc(bl)
»>"hold ©on
»> plot(i4g)
>> hold on
>> hold on
No details available >» plot (8)

2n01 (4).c5v (Micp

>>'title('Chazgin
>>
>>
>> legend('FV
>> plot(b)
>> hold on
Name = Value >> plot(s)
Hb 34896x1 double >> plot(b)
%'ﬂ 28877x1 double >> hold on
|- ] 348961 double >> plot(i4)
>> hold on
>> plot(s)
>> title{'Charging profile with PV output')
>> ylabel (*Battery Voltage (V) ')
>> xlabel('Fractional of day')
>> legend('PV Voltage',6 'Load', '"Battery Voltage')

B>

Workspace (O]

(1|

SUT 3.15 fe8hams plot nsmieTusunsu MATLAB
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3.2 gunsallun1side

3.2.1 Data logger

T TR R T (R T I A

gﬂﬁ 3.16 Data logger

3.2.2 SD Card

5UTl 3.17 SD Card

3.2.3 Power bank

:5;11‘*71i 3.18 Power bank
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3.2.4 Inverter

3.2.5 viaam LED 12V

U7 3.20 vaaalrillumsvinass

3.2.6 MadaNany VU 220V 50W

JUN 3.21 viaeavisalau
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3.2.7 WUALABS 12V 60Ah

JUN 3.22 uunmes

3.2.8 Tsunsa MATLAB

‘ MATLAB

U7 3.23 Tsunsa MATLAB

3.2.9 TUsun53 Excel

gﬂﬁ' 3.24 TUsunsu Excel
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E‘U‘ﬁ 4.1 Charging profile recorded on 25 MAY 2016
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Msneaeduy 3 Ju lunisvaaessiinsisudszquuameslutiaian 12.00 u. uaz
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Charging profile with PV output
oy T T E e R R BT
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I
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5U# 4.2 Charging profile recorded on 26 - 29 MAY 2016
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s & XA 1 & oA ~ =
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7419 Data logger Tutinnatdunian 4 Ju ddldnsmnisneasadused

Charging profile with PV output
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g‘dﬁ 4.3 Charging profile recorded on 30 MAY = 3 JUNE 2016
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NARDIUU 1 919R ’Lum'mﬂaaaﬁgnﬁa’lﬁﬁwﬁwanm 12.00 u. wavlaseiiald

=3 L3 di 1 1 1 1 1 (¥} = |d' 2
Wunan 1 919ing Weasglilutnimvaealnaindddrsanviiunseludsldnsuuanis
NARBINIL

Charging profile with PV output
251 T T T T g |
[Thiemes | |
Batiery Voltage | |
I
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J ]
Il \ ‘ \ f Fo
&0y - \ { J g k. |
T | \ | | )
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z | \ f [ ll
g ‘“l‘ I ‘ 1 i 1
| i | 1 i I | | | | I
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E‘U‘ﬁl 4.4 Charging profile recorded on 4 — 11 JUNE 2016
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E‘U‘ﬁ' 4.5 Charging profile recorded on 13 JUNE 2016
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E‘U‘ﬁ 4.6 Charging profile recorded on 14 — 17 JUNE 2016
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gﬂﬁ 4.7 Charging profile recorded on 18 - 22 JUNE 2016
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E‘Uﬁ 4.8 Charging profile recorded on 23 - 30 JUNE 2016
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E‘LIV]I 5.1 Charging profile for 1 day
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Command Window

New to MATLAB? See resources for Getting Started.

>>» load('matliabl mat')
>»> areal=trapz(s3)

8.3248e+04
> arealsorapzi(iY)
aread. =

4.6508e+03
»> (area2farsal)*100
ans =

S.5868

L ]

JUN 5.2 nihiensiuiualsravsnmunmasalnenelusunsy Matlab

2 1 = 2/ 1
PnuTnalusinsgdiulag

Nitcanoescent = 5:5868 %
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5.1.2 viadm LED
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Charging prafile with PV output
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'g‘lJ‘ﬁ 5.3 Charging profile for 1 day
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Command Window

New to MATLAB? See resources for Getting Started.

> load ('matlabld . .mar '}
»» areal=trapz (=s4)

areal =
g8.3248e+04
>> areaZ=trapz (ig)
areaz =
2.8404e+04

>> (arezZ/arezl) =100

46.1320

>

5UM 5.4 vithenamsiuiuaUszansnmeasaanlnsnelusunsy Matlab
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