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Abstract

This thesis is aimed to study, design and develop a solar cell system to power a water
pump. The system features a 12-volt, 144-watt water pump, 24-volt, 300-watt poly crystal line
solar cell, two 12-volt, 120-amp/hour car batteries to cellect power; a 12-volt, S-walit fogg
sprayer to reduce the solar cell temperature and a 12-volt, 10-watt punp for car windshields to
supply water to the foggy sprayer. The structure on which the solar cells stand is designed to be
able to rotate to see what angle is the highest efficiency and to test the relationship between the
temperature and voltage and find the water flow rate.

The experiments show that the angle of highest efficiency is 17 degrees. The foggy
sprayer enhances the solar cell etficiency. In terms of the relationship between the temperature
and voltage, it’s apparent that the temperature fluctuates with the voltage. The foggy sprayer can
reduce the temperature of the solar cells. The water flow rate from the water pump is 1,800 liters

pet hour. Each day, the pump can work 4-5 hours.
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3199 4.1 M338 Isc Wag Voe NIUMINLAU 15 831 Tusn13h 31 Hnan 2558

FIA(UIARAT) Voe(T1had) Isc(uannls) Pmax(3Ad)
08.00-08.15 40.2 2.55 102.510
09.00-09.15 39.9 4.19 167.181
10.00-10.15 39.0 6.51 253.890
11.00-11.15 38.3 7.40 283.420
12.00-12.15 38.5 8.12 312.620
13.00-13.15 38.8 8.06 312,728
14.00-14.15 38.8 7.42 287.896
15.00-15.15 38.5 5.98 230.230
16.00-16.15 37.8 1.13 42714
17.00-17.15 37.5 0.69 25.875
18.00-18.15 319 0.07 2.233
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FrIm () Voc(T106) Isc(uauuls) Pmax(nd)
08.00-08.15 40.2 249 100.098
09.00-09.15 308 4.5 169.150
10.00-10.15 39.1 6.45 252.195
11.00-11.15 38.3 741 283.803
12.00-12.15 38.6 8.17 315.362
13.00-13.15 38.6 8.16 314.976
14.00-14.15 38.7 7.34 284.058
15.00-15.15 38.5 5.97 229.845
16.00-16.15 37.9 1.19 45.101
17.00-17.15 37.5 0.69 25.875
18.00-18.15 31.9 0.07 2.233
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¥IUIAI(LIWA) Voc(Traeh) Tsc(uouul?) Pax(06})

08.00-08.15 402 243 97.686
09.00-09.15 39.8 4,28 170.344
10.00-10.15 39.2 6.43 252.056
11.00-11.15 38.5 7.47 287.595
12.00-12.15 38.7 8.15 315.405
13.00-13.15 38.6 8.16 314.976
14.00-14.15 38.7 7.38 285.606
15.00-15.15 38.6 _ 6.00 231.600
16.00-16.15 38.0 1.21 45980
17.00-17.15 37.4 0.69 25.086
18.00-18.15 31.9 0.07 2.233
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FIIR(UEN) Voc(Tad) Isc(uauinls) Pmax(Thdl)
08.00-08.15 402 2.36 94.872
09.00-09.15 39.7 427 169.519
10.00-10.15 39.2 5.83 222.706
11.00-11.15 18.4 7.44 285.696
12,00-12.15 18.8 8.08 313.504
13.00-13.15 38.6 8.15 314.590
14.00-14.15 38.6 7.44 287.184
15.00-15.15 38.8 6.10 236.680
16.00-16.15 37.6 1.22 45.872
17.00-17.15 37.4 0.67 25.058
18.00-18.15 31.9 0.07 2.233
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M99 4.5 N33 Isc Maz Voo NIUNIS MY 19 8IF0 TUEIATTN 31 Huaw 2558

F3981(UIHWN) voe(T1a9) Isc(ontly) Pmax(30¢)
08.00-08.15 40.2 2.26 90.852
09.00-09.15 397 4.12 163.564
10.00-10.15 39.3 451 177.243
11.00-11.15 38.6 7.44 287.184
12.00-12.15 39.1 8.03 313.973
13.00-13.15 38.8 8.19 317.772

, 14.00-14.15 38.6 7.43 286.798
15.00-15.15 38.7 595 230.265
16.00-16.15 38.1 1.24 47.244
17.00-17.15 37.4 0.66 24.684
18.00-18.15 31.9 0.07 2.233
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F2IAAUIRA) Voc(170d) Isc(uanuly) Pmax(30#)
08.00-08.15 404 1.96 79.184
09.00-09.15 39.9 3.65 145.635
10.00-10.15 394 5.18 204.092
11.00-11.15 38.8 6.50 252.200
12.00-12.15 38.4 7.02 269.568
13.00-13.15 39.4 6.85 269.890
14.00-14.15 39.0 6.22 242.580
15.00-15.15 38.9 4.90 190.610
16.00-16.15 37.9 1.02 38.658
17.00-17.15 373 0.59 22.007
18.00-18.15 30.7 0.07 2.149
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F19181(117N1) voe(17a¢) Ise(uoannls) Pmax(3af)
08.00-08.15 403 171 68.913
09.00-09.15 39.9 3.65 145.635
10.00-10.15 39.4 5.18 204.092
11.00-11.15 38.8 6.33 245.604
12.00-12.15 38.5 6.98 268.730
13.00-13.15 39.2 6.85 268.520
14.00-14.15 38.9 6.12 238.068
15.00-15.15 38.8 4.91 190.508
16.00-16.15 37.9 1.01 38.279
17.00-17.15 37.1 0.57 21.147
18.00-18.15 30.3 0.05 1.515
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F3938(1UHANT) voe(Trad) Tsc(uanialy) Pmax(iaf)
08.00-08.15 40.2 1.69 67.938
09.00-09.15 39.8 3.58 142.484
10.00-10.15 39.3 5.08 199.644
11.00-11.15 38.8 6.17 239.396
12.00-12.15 38.5 6.99 269.115
13.00-13.15 39.2 6.82 267.344
14.60-14.15 38.9 6.03 234.567
15.00-15.15 388 4.83 187.404
16.00-16.15 37.9 1.01 38,279
17.00-17.15 37.0 0.53 19.61
18.00-18.15 30.0 0.04 1.200
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I (LN Voe(Trad) Isc(uautials) Pmax(Tad)
08.00-08.15 412 2.49 102.588
09.00-09.15 41.6 4.30 178.880
10.00-10.15 41.7 5.70 237.690
11.00-11.15 419 6.88 288.272
12.00-12.15 41.9 7.70 322.630
13.00-13.15 41.7 7.69 320.673
14.00-14.15 41.2 6.83 281.396
15.00-15.15 40.9 5.39 220.451
16.00-16.15 40.7 3.04 123.728
17.00-17.15 37.4 0.56 20.944
18.00-18.15 34.0 0.15 5.100
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FNAUUTAN) Voc(1a#) Tsc(oumls) Pmax(30¢)
08.00-08.15 40.9 2.41 98.569
09.00-09.15 41.6 430 178.880
10.00-10.15 41.6 5.71 237.536
11.00-11.15 41.9 6.79 284.501
12.00-12.15 417 7.61 317.337
13.00-13.15 42.0 7.63 320.460
14.00-14.15 414 6.74 279.036
15.00-15.15 40.9 5.25 214.725
16.00-16.15 40.2 2.19 88.038
17.00-17.15 37.6 0.56 21.056
18.00-18.15 34.0 0.15 5.100
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NI AUIANT) Voc(Trad) Tsc(touiel) Pmax(ine)
08.00-08.15 40.9 2.23 91.207
09.00-09.15 416 4.15 172.640
10.00-10.15 417 5.75 239.775
11.00-11.15 41.9 6.92 289.948
12.00-12.15 418 7.53 314.754
. 13.00-13.15 41.5 7.51 311.665
’ 14.00-14.15 414 6.73 278.622
15.00-15.15 41.1 511 210.021
16.00-16.15 39.7 1.31 52.007
17.00-17.15 37.8 0.56 21.168
18.00-18.15 34,0 0.15 5.100
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FRNNAAUIRM) voc(T7ad) Isc(onuyy) Pmax(Tad)
08.00-08.15 40,9 2.20 89.98
09.00-09.15 41.7 4.15 173.055
10.00-10.15 41.6 5.84 242.944
11.00-11.15 41,8 6.92 289.256
12.00-12.15 41.8 7.37 308.066
13.00-13.15 41.6 7.36 306.176
14.00-14.15 413 6.71 277.123
15.00-15.15 41.3 5.03 207.739
16.00-16.15 38.9 1.07 41,623
17.00-17.15 37.8 0.54 20.412
18.00-13.15 34.0 0.15 5.100
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¥19981(17N) Voe(Taa) Tsc(iaunals) Pmax(ad)

08.00-08.15 40,9 2.21 90.389
09.00-09.15 41.7 4.09 170.553
10.00-10.15 41.6 5.78 240.448
11.00-11.15 41.8 6.58 275.044
12.00-12.15 41.8 7.29 304.722
13.00-13.15 417 732 305.244
14.00-14.15 414 6.73 287.622
15.00-15.15 413 5.03 207.739
16.00-16.15 38.7 0.95 36.765
17.00-17.15 37.8 0.53 20.034
18.00-18.15 34.0 0.15 5.100
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%340381(HIN ) voc(l1ad) Tsc(auals) Pmax(ad)
08.00-08.15 408 2.09 85.272
09.00-09.15 41.6 4.03 167.648
10.00-10.15 41.6 5.90 245 440
£1.00-11.15 41.6 6.45 268.320
12.00-12.15 417 7.55 314.835
13.00-13.15 41.6 737 306.592
14.00-14.15 413 6.63 273.819
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S$TP300-24/Ve
STP295-24/Ve
STP290-24/Ve

300 Watt

% SUNTECH

POLYCRYSTALLINE SOLAR MODULE

.

Features A
High mo dule corrardon Pucallart weal Bght
Y Module effidency upto [P Excellentperfomance
155%achiewn dthrough uncher iow [ght oondidong
addvanced cal technology and
s factiring capablities
Peyhive tolerarce Sumtech curtem sarting
ATIR Posmive tdersncaofup to procets
(YPLTy S¥delvershigher outputs System output madmized by
refabiky reduding mismatchlosses up
o 2% with modllas sosted &
packagad by spenge
RYR Dasreiedwind and mow . Witk Landing hash
[ lond it a e niirt
g Module certffiedto BT Felabie quadtyleadt to
withstand axtreme wind better sust snablftyevenin
{3B00Paecal) and sow harth enronment ke desart,
lox s (SA00 Pascal) Farn and coast e
s b sl nioacke o

ECE IS, FCHL I anormy s CF

C€ e [ T

Trugd Suntech to Dadiver R eliabie Parfornance Ovet Tine Compact and Dyrah by Frang

» World-dass manufacturer of erystaline siloon photovol tlcmadilas Design

» Uneivalad ranufactudng capadty and world-cliss techingl ogy Thee new comipadt frame means

» Rigomus quality control meeting thehighest intemational standands: more mocles par package,
150 9001: 2008, 150 14001; 2004 and 017025: 2005 solt saves your shipping and

« Regular ndependently chedked production precess from Inte mational nventory cost. The igld and
accredited Institute/company durable holiow dhamber

» Tested {or harsh environments (salt mist, ammonla corroslon and sand guarantees | he same long-tarm
blowing testing: IEC 51701, DiN 50916:1985 T2, DIN EN 60068-2-68)*** ard red lable perfvmancs

Industry-leading Wamanty based on nominal power 1#&67 Rated JunctionBox

Suppars Rstallations in

rndu:nyj"dhg

* Fosse mlod 1 Sntech Standyd Aadule Inda7stian Maual lrdetss
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wCoprght 201 3 Sntech Mo

» 979 tnthe frstyeay, thesealte for
year s two(2) through twenty-five
(25), 7% maximumn decrease from
MODULES naminal power output
e yeal ending with the B0.7%
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* 10-year materialand workmanship
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Y Gyt oy far U meriet
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STP300 - 24/Ve
5TP295 - 24/Ve
STP290 - 24/Ve

Electrical Characteristics

% SUNTECH
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NMechanical Characteristics

LETLRY

Selardell
I\uof(e\i
Dimensom

Cweight

72 \6)( IZ)

238495 (565

L lh&]

Palycrystating si'ican 158 3 156 mm (& inches)

19:6)19?21.4’."‘1:'0[770)(391 =1 5Ind1es)

Dealer Information

FloanIali
Fna e

4ommiate inches) rempered g'ass .

Anndaed alum*n\um a!'oy
L?uJ' rated l! h;,pasi dmdax)

40 mm* [3.006 inchest ), s:,rrn'emcal fengrhs { ) Vicomm 433
Inches) and {+] 4100 mm {43.3 inches}

) Junc{ n Box
Dutput Cables Ty !ZPrgHb?zmrJ
Connetiﬁr's H4 cannactorns

Packing Cenfiguration

Conta'ner
P‘»zces per pa\’et

Pa‘ ‘sper contalner

!"-ece; pet continer

0GP war a0'HE
s EE 5
5 2 i )
125 10

E-mail: sa’asZsuntechspowercam

www.sunlech-powercom IEC-STD-Via-NQ 1.07-Fav 2013
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7.28in 158mm

WWZgT weT L

Features & Benefifs

3500 GPH

3500 gph Bilge Pump

Pump and switch are stand alone products

Compact, efficient, long life motors
New mercuiy free floaf switches

Size: 3500 gph iu 12 aud 24 voli versions

Easy clean snap-lock strainer bases
Anti-Airlock profection

Exclusive woisture tight seals
Completely submersible

Marine grade blacked wiring
Silent and vibrationless operation

Typical Applicatious
Marine

RV & Campers
Industrial

PUMNP

Liquid Temperature

110°F (43°C) Max.,

Priming Capabilities

Not needed flooded suction
Power

13,0 amps max carvent draw
Max Pressure

Not needed

WWSGET Ulet’s

AIOTOR

Trpe

Compact, efficient, long life motor
Leads

18 AWG, 1 m long Leads
Temperature Limits

110°F (43°C) Max,

Duty Cycle

Infermittent

Voltage

12v/24~
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