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Abstract

This thesis presents a study of the utilization of waste heat from solar cells as an energy source for a
stand — alone LED light post. The system used in the experiment consists of 60 W solar panels with
the dimension of 63 cm x 66 cm x 3.5 cm equipped with thermoelectric of 10 modules and LED
light post. Two systems between the system consisting of solar cells and thermoelectric modules
and the system consisting of solar cells without thermoelectric modules are compared. For the
system consisting of solar cells and thermoelectric modules, the hot side of the thermoelectric
dielectric is attached adjacent to the solar panels and the cold side is cooled by heat exchanger fins.
The experiments are carried out in the open area throughout the day where heat loss of solar cells is
converted to generate electricity with a thermoelectric according to the seebeck effect. The
experimental results show that the average temperature of the hot side is 59.63 degrees Celsius, the
temperature of the cold side is 39 degrees Celsius at 14.00 hr at the maximum temperature
difference of 23 degrees Celsius, yielding the voltage of 1.169 volts DC, Electric current of 0.079
ampere and electrical power of 0.086 watts. The results from the solar panels indicates that the

average power is at 35.23 watts which can be applied to the 30 watts stand — alone LED light post.

Keywords : Thermoelectric/Solar cells
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2.4 laloanlasuas (Light Emitting Diode: LED)

< { { ¢ < . . .
LED dulaToanldmstsunnuna@onorsidu ludweoa s (Gallium Arsenide Phosphide ;
{ . . o & 2 o o a
GaAsP) visemsunaaeuloa 1id (Gallium Phosphide ; GaP) 317i1udluansnednieia p uag n
. U dyd @ a = =) F) A Yo [
UNUEIS Si tag Ge Aamarilinuanyuziey Ao dunsosowalawe lasuludanse ms

a A o dy ~ 1 ad aa 14 .
INAUTINAI LED HLTUTYNIN maﬂmguumum (Electroluminescence)[ 8]

M9199 2.1 auiiaveanasa LED Tagna il

Type of LED
Parameter
standard  standard  High efficiency = High intensity
Diameter (mm) 3 5 5 5
Max. forward current (mA) 40 30 30 30
Typical forward current (mA) 12 10 7 10
Typical forward Voltage (V) 2.1 2.0 1.8 2
Max. reverse Voltage (V) 5 3 5 5
Max. power dissipation (mW) 150 100 27 135
Peak wavelength (nm) 690 635 635 635

Y
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Y 1 4 a a Aa a = o ¥ a 1 Y
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T4 20 — 40 93N uanuiluvasa LED nuumvasuyylumsvouiuaz iy

09 100 0971 uamiAverasa LED Taena liuaas1daamisied 2.1
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2.4.1 Inssas1vedlaloalasuas (LED)

] 1A 2 @ o a d a Aa ' Y 9 =
melunaen LED ‘ﬂizﬂ’f)‘Uﬂ’JfJLLN‘Ll%”IJﬁWiﬂQGI’J‘L!']‘D“L!ﬂl@uL!aZ%uﬂW@mﬂgﬂluﬂ’wﬁZ“ﬂﬂuuﬁﬂu
) <3 4 1 X @ o 2 U %’,

Lé’jua3@‘Vl’f)\‘]ﬂ15111!1@Laﬂll'lﬂl‘?)”f)MigﬁﬂNﬁTSﬁx‘l@]’JuHLaZﬂﬂ LED%uﬁiuﬂﬂﬁuﬂgﬂﬂﬁﬁﬂiu

a =< o 9 A 4 Y] o A éj 1

wanaanlanselanaaiminndwaudsiunas lnsansuzadinoonvinviasa LED UYUDY
v [ 1 J Y Y a 2 o o ' J v

ﬂ“]Jﬂi]i]‘(’JG]NG] L“]S‘ngﬂ‘iN"ll’ENE‘I'JEJ?(Bﬂ@ullﬁﬂﬂl‘u1@ﬂl@\1°}5ﬂﬁTiﬂ\Wl’J‘Ll1§ﬂi1ﬁlﬁuﬁ‘i$8$ﬂ1\‘l

] v Aa v a A A Y I Y
§$W'J'|\‘W]'J"]5°]Jﬂl|W'Jwa'lﬁﬁﬂﬂﬂllﬂﬂ lﬂu@u

U



27

fadsanenaiuiluaud A5 led

alAnRoIaN

gruunlon

drelua

Yy Tua vua loa

Sl |17

IFANTIUUT

29ANNNTOUAD

Sidnaseu

Tvarusaadodi-15u

H a ad a
51 2.14 mafalsingmsdianTasgluenaud(s]

U
a o & o o a a Y o é v o a d‘ Y o g}/
TaToarnaanmstina1snedinesia N danuaisnianiesia P iasouais Idduaa vl
?x}/ 4 [ [] [ ad a 4 { [} { a
maauiada luiins 1iuseau Iihsidnaseudaszain N azndouniiusosas 11n P ina Tau

v
2

a A . dy dy ~ Yo o @ A A adg Y dy
ANAYY (depletion) GUUIWUULIEfJ‘]JL‘V]fJUllﬂﬂuﬂ“W‘Nﬂ@\iﬂuﬂwilﬂa@umm@\iﬂlaﬂ@ﬁ@uﬂqi%uu

)

1 A A ad N X o ya g
Nﬂlu’]ﬂiwmumuﬂ’]jlﬂa@uﬂmﬂ\(iﬂ!aﬂ@]iﬂu@ﬁjz5]3Enﬂﬁlluuagﬂ’]ﬂﬂqiﬁﬂlaﬂﬁsauﬁq@ﬂnlﬁ

A Ay 3 v v A g A Az X
Lﬂa@u%ulﬂ'f)fl’l\‘lulﬁﬂﬁnllﬂWﬂﬂﬂﬂuiﬁj%uulﬁﬂﬁ\iﬂ’lﬁlﬂﬁ@u‘ﬂﬂ\ﬂﬂmu



28
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Specific gravity
State of chart A B C D
100% (full charge) 1.330 1.280 1.265 1.225
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.50% 1.270 1.220 1.190 1.150
25% 1.240 1.190 1.155 1.115
Discharged 1.210 1.160 1.120 1.080

TaeN A : electric-vehicle battery , B : traction battery , C: SLI battery

D : Stationary battery
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Characteristics

20 hour rate (360mA) 7.2Ah
10 hour rate (680mA) G.8AhN
Capacity (note) 5 hour rate (1260mA) 6.3Ah
T7T°F (25°C) 1 hour rate (4900mA) 4 9Ah
1.5 hour rate discharge 3 5A
Cut-off voltage 10.5V '
. Fully charged battery
Internal Resistance 77°F (25°C) Approx. 40mg2
Temperature 104°F (40°C) 102%
dependency TT°F (25°C) 100%
of capacity 32°F (0°C) 85%
(20 hour rate) 5°F (-15°C) 65%
Residual capacity 91%
) ) after standing 3 months
Self discharge Residual capacity 82%
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Residual capacity 649%
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Cycle use Initial current 2.88 A or smaller
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Ell;?r:gi use) Control voltage 14.5V1o 14 9V
per 12V cell 25°C)
(Constant
Voltage) Initial current 1.08 A or smaller
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Control voltage per 12V cell 25°C)

(Note) The above characteristics data are average values obtained within three
charge/discharge. Cycles not the minimum values.
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SYTEC

SOUNSTATE POWER CERERATORE

Specifications TEG Module TEHZGL0-4.3

SNAPSHOT SPECIFICATION FOR TEG1-12610-4.3

Hot Side Temperature (T)

300

Cold Side Temperature ('C)

30

Open Circuit Voltage (V)

| Matched Load Resistance
(ohms)

10.7
54

Matched load output voltage (V)

5.3

. Matched load output current (A)

Matched load output power (W)

10 ]
5.2

Heat flow across the module(\W)

v 415

Heat flow density(Wem™)

4.5

AC Resistance(ohms)
Measured under 27+ «at 1000Hz

2.7~36




Geometric Characteristics Dimensions in millimeter

G L P

Negative lead wire (Black)

. 1

Tefion Coated Wire AF250

Positive lead wire (Red)

| 40405 — o

Hot Side Attached to Heat source

o

IO

Cold Side Attached to Heat Sink for Heat Dissipation
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ABSTRACT

This research aims to study and develop the design and installation of Light-Emitting
Diodes (LED) lamps as street light in order to achieve the practical guideline in energy saving
through lighting. In this work, the computer programmed named DIALux® is used as a calculating
tool to determine the light emission in each zone in the unit system of the light distribution curves.
Subsequently, number of lamps required and distance installed in each zone are calculated in order
to measure the energy loss from LED lamps compared to the case of normal fluorescentlamps. It has
been found that by using the LED lamps, for a collector road, 44% of energy can be saved at
illumination of 13.0 lux for the street light and, for an arterial street, 25% of energy can be saved at
illumination of 21.5 lux. For the economic analysis, by adopting LED lamps, the payback period is
approximately 13 days for the collector road and 7 days for the arterial street.

Keywords: Energy Saving, Light-Emitting Diodes, Street Light Lamps
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