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ABSTRACT

Philosophy of sufficiency economic {SEP) is an essence of this thesis.

The development of solar water pumping technique to increase moisture in the soil is
presented for solving deforestation problem in Thailand. Recently, the forest territory
of Thailand has been destroyed for more than 0.624 million acre per year. Thereupon,
The rehabilitated forest area should be recovered for conservative watershed forest
which is the key natural water resource of all Thai. The methodology is pumping water
from canal which is located at the foothill by using 2.2 kKW pumping machine and 3.3
kW photovoltaic resource. So, a water can be purnped about 13 - 17:m? per day and
drained the water for spreading out the moisture around the bald mountain area,
based on the theory of natural reforestation of King Bhumibol Adulyadej. In addition,
the battery charger station using a solar energy is also.developed: The charging station
can be used as energy storage for a small village. With both developed system, the
soil moisture can be monitored Via a-developed web-service using a proposed
moisture sensor. Consequently, the soil moisture data can be used for growing a
suitable tree according a depth of moisture in soil of a bald mountain. The expected
result can be a demonstration site of a rehabilitated forest method based on the SEP
which can offer a better quality of life and sustainable of Thai people in the near

future.
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2.8 13asnugumsdnuszalui (Charge Controller)

wiasmuaunsdalselnidugUnsaliviwihiidaussalwidlauain

\aduaaindunmiausslituuunneidamsnisavssaiidedadliiintsuiadseaun

a = R = a -4 o g v {
\iuly (Over Charge) vazfinavinliuuninasigangiigedu ilvideuanmiduasiile
da a e [ v w < W= = Y ' o
wunneiligauungiiauuainasiasinnsmisuseiud uazliussdulwigendtuunne’
Uszanau 15 - 20% Llseniimsaudsiniderdeddunszuiunsaniaussasuuame’ Taua
gamgiivesuumaed muliasiivesnszualwihanunasdrsiideulilagiawizanunds
a i 1 = & W ar ar A = W o
NERUMAUNUBY 4 Wuaduaietiing deiuay uasndssunaunmuluguuudu Seiasdd
gunsaiusznana(Microcontroller) snvinasuszananauazmuaunisnalsey el
wswiuldihasiuasainaued miunsialvilinutuames Tnginiasmuaunissa
Useglwil wiadu 2 Yssinmednwasudnnsyien Iéun
2.8.1 PWM (Pulse Width Modulation)
v ° < < o 1 I
nanA1iL A AruRNAmdvaIRauliisnuaslgawadliasi de
TTUURIER (Digital) talyszudamissmitagaminsomuanmstszalwitrduunnedifiiu
I & 09w qﬁl i & - ) € o o 1w 51 1
8g99 Vilviuusieeslideanss iiliduansaamuntsabirnuideudetugunsalsing 9 1y
nsviureilyanysd sEAUAIAUUsE Tt unmes n1satalil DC ATl i
DC nfidssaiwean1933 dssuunissalidnludd tunsalwtusaeiind vun Wadssiu
wunmeILdavistdeudnn (esannn1sl4lWA Ui (Over Charge / Over Discharge
Protection)
2.8.2 MPPT (Maximum Power Point Tracking)
vannsiuAe dssutlilaslnawalad vieddudyain reomunugua
o ay v ' ¢ = a w o o e
dygralwihnldnnueelsdneed Wisufisuduusiiinssualusuaineiuasiden
o { €= ¢E L4 H as ::’V =2 1 §
Fyaaliihigiignnnuaaiatssgadutumnsi iduiinasanm dduidiitguiie

Y a o o ' i ' 1 [ |
ldgunsniviind vuefianmuausnmeusnlilaii wawandau 9 luthadwiatandu
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2.9 3uradinas (Inverter)

duasines Ae 1aswlasiwihnssuansudulviinszuaadu (OC to AC
Converten) Wugunsaimialnity lFdwiudsunszualiihasadunssudluiiady Tne
IWihnsznanssiiasiumitnisdsuiuinn wames wisardalwinszuansavitews
Todwaadfld finszuaaduiildundussivilousulwi il ganudnlvaudy Tng
Buedined viliigunsalee 4 19u waimes Waau wisgunsaldne q Aldlwinssuaadu
awnsoldldfunssudluitess Sedideifeannsamunuussiulnihdureenldifmnnues
usssulwihuazmdsune i duuddefsluing

2.9.1 Uszianvas Solar Inverter #ldamiluilagiiu

Solar Inverter fwtiritUaslviia OC 3nunslednaadlidulnii AC iile
dhuelvaniielivusiely Wisusiensviauded

1.) Central Solar Inverter

Juszuu On grid Fadudunedinesaualug Anumelunmemluiiaug
Faud 100 KW - 2,500 kW daulvigazliluladamida wis PV Plant gursluaiisinising
Adenisudmduvians 9 wnnsdad azmnlunisaessssuulng q wiildedude winda
Sunasimesidy fasvhlviidenisnaaldivszutanasedian

2.) String Solar Inverter

Juszuv On grid Sududunesinessuinidn s 2-60 kW dudu
Sunefined e nifansdaunatu d1inau wielsai dlvieffadauundan
viomeih esnidinmskdauasynaiuensadlunisansimadold Taeuaead
waseiinduieunsuwazniovuiuiy Iularusesulvih nssualaia uSadadalwily 14
wusaNRUT String Solar Inverter FeennsudBuIaswasALasliin DC A nussliiy
T AC udrruuvitedeusiadiulndhvesnisliihiluiuiusnings wie MDB

3.) Solar Inverter wWuull-Power Optimizer

Wuseuu on gid Fududunedwmesussiamwisiiwaunnisiteinly
Sutesinesiiszausnwgetu lnsn1siiugunsal Power Optimizer Uandefldundladn
\wad wAazura (U193u 1 Power Optimizer Aald 2 PV) iiaviuiiilunisusuns e
wsafuluir DC fiunanussledwadliumnzan (OC to DO) wdiivdudelusdunedines
ieuvanduli AC tilUldsusaly
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4.) Solar Micro Inverter
Julsarduneswesiiiauuussuy On grid Wiauuussuu OFf erid Tagmna
anrinenssufifevivhdunedwesiiidnas udludedsildunsledead lnwangazde 1ng
173 % L ¥ al 1 2 ] L lq{ 1 H 2 -
14 Micro Inverter 167da1ued 1FMa2ume ¥sa 1§ dadi LAuATLsasivasznanaanui
e Faue1mviynfiaanu1ain Micro Inverter Alulvila AC Minlusdeldauldiae 4
= [ « q‘y o @ @ c‘-a ] = =1' Y 4:5 1 @ w s
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-— 1 o fed & o 9w R o ' ° '
fadasiauuuiteg q Srunuliiums nvieihldnudussuu Off ord (aanuiinlidiissuus e
Taaanislain) ARaasladne
5.) Off Grid Solar inverter
Wuleadunesinesszuu Off gid Fanunsdnduduasinesiutasluiia
DC nueslaangasd lmdulniy AC udnhlussldnulimaslaylidesilauuniedouds
s a :& E 4 1 [ U é d
AuszuUTgueInIsIWHT Fessuu OFf erid fidulugifazsesiissuuiumnel uasinias
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v o w oo alsl PY IR 2 by =
Tainaniuawesiutlagduddineigilasargmsldnuiunmeiadga 2 -5 7
6.) Hybrid Solar Inverter
lavinaleanduriaiwaiuisussnudslidunuuszuy Hybrid OFf erid was
S¥UU Hybrid On grid #adl
« 33UU Hybrid Off grid As dunesimassulvlannaiaunas wy Tnannuss
Twanwad Iaannstuda Tweanneseaduld wieldandaiutule WDudy
w = 2 o 2 Vo T
wa luseuuifiuvuaeed thawaundsruldiame Pdisesnsaluiiuaunn
Tasaunsansatnsulvainuvadananls wuainaisiy Alglwannuaala
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- 33UV Hybrid On grid willaufiussuy Hybrid Off grid yinadweniiudqly
Wideanundleaead zuUNIaaudanselnadeundudigssuuy
Frmieldyaansivia
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2.10 gUnsaitlasnu (Circuit Breaker)
gunsallesiuniaweiiausnines muads gunasaiilddmivlanisasuas
Josiumsdnasiaemsdimsasveagesinusninesiuegiuusiu nssualvan uasnssia
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Ampere Trip lufifiansgua handle rating frwanliyinanunsanunssua
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2 aw = = o ¢
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211 qﬂnmiﬂaqﬁ'u‘lwn'ssﬂmnuﬂﬁuga'&"wmz (Surge Protector)

guasallfestulinssnusadiugedivas Hugunsaifidranuseiuludh
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Wududssneuvesgunsaln iwu szdsdivtinivihliAsaudumiusi @y MOV (Metal
Oxide Varistor), Gas Discharge Tube (GDT) uag Silicon Avalanche Diode (SAD) 1a% %38
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2.12 gandaasmaas (Soft Starter)
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2.13 Haamaiaind (Selector Switch)
fiiameiaing [Wugunsaliildnaunuaeasivily ielfnsualvirlnadh
2935 viedmnszualwlidvilvasursesidmuiidenis Wuadessiiduiunalusuiidos
puAuMTinussile TasnsialirouuwailegnieluilaatannsUn (NCQ) wieida (NO)
fiawmesaindiuasvienlasedonisindieiaifialivt Contact ﬁ‘asﬁi
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Welwwansaouzvieuvsueiosdng Wugy
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2.14 lulasaaulvsaiaas (Microcontroller)
lulasraulnsaiaad Ae gunsalarvausuinda Faussgamaiunsad
2 =5 = & 1 4 o o 1 o s
ragAaiussUUReLimei lnslululasneulvsawesldsiumedflgmiianiud uazwedn
dadududszneundndrWaasszuunsuiuneiilisedu Tae vihnisusspdnliluse
= o & T | e o o
weanu Wiasraulvsamesfuwlamiuninowuunsssaife stuursulvsaruindnidendn
1 & oA a2 a 7 2 o o ] FY 1
sehanil Astlluszuumenitimeiawiabn NawnsamhuUssgndldauldivannvans Taeriu
MIENLUUINAsIAMINE UL 9 wasdiansalusunsudidauiisriuauen Input /
Output tiediuliliarvquednsalan 9 Tddnse FaAduindussuuiiamasatiun
Ussgnaldeulevatnvate viaviesinu Digital kaz Analog enfiedautu ssuudmaumay
Fudalulid, szuuing@a, szuvsentnawinau uazdu 9 Beszuululasreulvsaaesluge
Taytutiuanusavinasdasdaiuszuy Network 48enenfiainesialulaands detdunis
o = Lo w ' a ’ o 1 a4 1 oo € & v
Frauddbilduanisasas uienesliumsduagauazdnlamiundetisdumesidals
2.14.1 Arduino
Arduine 81471 (81-9-8-14 w38 e1aalu) Wuvednlulasaeulnsanes
mi¥na AVR fifin1s WaluiLuy Open Source Aafinasilainedoyaiafiu

Hardware wag Software #2Ua38 Arduino gasankuuinlynldauladteg aaudavung

dwiugiudaufow Heligldvudiaunsednudas Wiy Waudesesviidavedn vie
Wsunsuseldannag AudnataIvasa Arduino Tumsregunsaltaiusina 9 Aegldau
1 a a = 3 v l!' 1 e 2 iﬂ' L3 o ]
annsanesdldansetindainayuenudiieuiaiduiivr /O vewein (piied1agy
¥l 2.6) visiamuazanaIsaldannanuveia@ia (Arduino Shield) UssLanie q
\@u Arduino XBee Shield, Arduino Music Shield, Arduino Relay Shield, Arduino Wireless
Shield, Arduino GPRS Shield Wu@u undsuduvasauuuasa Arduino uandeulusunsy

Waursalaiay

3Uil 2.6 vadn Arduino Aty LED was uasa Adruino defuuada XBee Shield
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2.14.1.1 awaudviniiuata Arduino Wufifieu

« fgmensiau fgduuuddaiugu hii'use'i'aummxﬁm%'wﬁﬁuﬁu
=l % = 1 q' 1) [T 7) d‘ <

= 4 Arduino Community NFUAUNTINAUNRIUINLTILS

« Open Hardware vilvigldansnsarhveialusesenldanulivarasu

« 1A lalume

« Cross Platform awnsawaunluswasuuu OS lafla

2.14.1.2 jUnuumsilisulusunsuuuy Arduino

JUA 2.7 ansifiousissymina Arduino U reniwes
1) JeulUsunsuvusenfiaiaes shwvnalusungy ArduinolDE dsaganniadeuds
v Arduino fiumeufiamesle fuasdluguil 2.7
2) vinideuldnlusunauEeusosud Tildmudaniuvesn Arduino lduas
ey Com port auandlusuil 2.8 wassuit 2.9

Auto Format
Archive Sketch
 FixEncoding 8t Reload
Serial MW\W CtrlaShifte M e :

A e e 9 Arduino Uﬂo
Board | R '_3 - Arduino Emilmmwf ATmega328
Serial Port . : ’3’ - Arduino Diecimila or Duemilanove w/ ATmegal68
Beae , Aduino Nano w/ ATmegal2s
Bur Baotioater : Arduino Mano w/ ATmegal68
RGP R i Arduin Mega 2560 or Mega ADK
Arduine Mega (ATmegal 280}

P = ] « . o v
3U# 2.8 \Ganjuuesna Arduino 1ABan13 upload

u
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- Auto Format

| Archive Sketch

sketeh_octt ?a;: Fix Enéoding & Reload
Serial Monitor Ctrl+Shift+M [
Serial Port » ¥ com33 |
Programmer g8

Burn Bootioader

sU 2.9 Fenvantiay Comport ¥8suain
3.) natu Verify Lﬁzaﬂiaaaauaaﬂugnﬁa&LLaz Compile TAnlusunsa aantune
Un Upload Tm Tusunsulisuasa Arduinoriumisae USB iadulvansaudosudn o
wanedaauunUeEn “Done uploading” WasusinvzSuvhnumuidoulusunsulily
viuit fauandlugudl 2.10 wasgUd 211

JUl 2.10 nalu Verify iilensaasauauigndas way Compile T Tusunsu
U 2.11 Upload Téalusunsy
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2.14.2 NodeMCU

NodeMCU #ie uwasmesuviaiildvaslunisadrslusian Interet of Things
(loT) #isznauluée Development Kit (fauesa) uas Firmware (Software uuuesa) iy
open source asaldsulusunsumeniw Lau 16 vlildenldieiu umauduluga
WiFi (ESP8266) Fauiladdglumslideudatusumedidatuies #lunAESP82661 Uil
agiutunaneuun fusnefuusniiiu Esp-o1 ldludes 4 uiagUuiie ESP-12 uan
wazfitleaglu NodeMCU version wsntufifu £5P-12 usily version2 fuasldifiu Esp-12e
unu Famsldaulassufldunndrafunintgn NodeMCU Sufidnwuzadaefu Arduino

asefifinedn Input Output built in wlusia- @wrsadisulusunsureulvsagunsal 1/0 14

2
=3 e =

Tnglideuiugunsaidy q wagdeliuuniniinwauiannsoitlid Arduino IDE 19y
53uAU Node MCU 16 Favilsildniw O/Cr+ lunisidaulusunsuls ialiisanansalda
fuldnannuarsuindeiu degduileg 2 nestuiteanumunimisiai Ao Nodemcu
Devkit 0.9 (ESP-12) Version 1 f4 LLam’Lugﬂﬁ 2.12 4ag NodeMCU Devkit 1.0 (ESP-12E)
Version 2 fauansluguil 2.13 Teefidayavnemaiiacaii

figgiaiunil based on TugaWir #de ESP8266

« GPIO PWM, 12C, 1-Wire laz ADC sauuaguuuasn
« T USB-TTL unludy vinlwldsulaazaandy
o $97°GPIO 10 91 awnsadly PWM |, 12€ uaz 1-wire 19

. il PCB antenna dmiusudedmanulians

TfnpuLuAMBILUU micro-USB dmsusnetsssulwi@asdoiniu +5V uas

gusuamulvaadlsunls

3Uil 2.12 NodeMCU Devkit 0.9 (ESP-12) Version 1
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3Ui 2.13 NodeMCU Devkit 1.0 (ESP-12E) Version 2

2.14.2.1 MCP3008

MCP3008 (Microchip) ﬁmaﬂﬂugﬂﬁ 2.14 {lu Chip wlasdyaal Analog
Iiilludeyry e Digital $hes1uau 8 Channels 10 Bit ADC Tnsasiny SPI interface MCP3008
Janunsadeldiususuuaie microcontroller a1ty 77 Analog Read 83 NodeMCU #
Wesynfgifanl AL tsnisldaiuisasunl Analog 3nwugaslduinndn 1 9aq fae
Fosiniaunsaudlal@lagld 1IC MCP3008 Fafi IC dwsug e Analog ldanedyae
Wiee 4 @y anunsoaulés 8 dedufiier mleulstinawaziden 10 bit fa Arszning
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Soil moisture sensor

Specification

Power supply: 3.3v or 5v
Output voltage signal: 0~4.2v
Current: 35mA
Pin definition:

- Digital output

- Analog output

- GND

- Power
Size: 60x20x5mm

Surface finish: Immersion Gold

MCP3008

Specification

10-bit resolution
£+ 1 LSB max DNL
+ 1LSB max INL
8 input channels
Analog inputs programmable as single-ended
or pseudo-differential pairs

On-chip sample and hold

SPI serial interface (moedes 0,0 and 1,1)
Single supply operation: 2.7V - 5.5V

200 ksps max. sampling rate at VDD = 5V
75 ksps max. sampling rate at VOD = 2.7V
Low power CMOS technology

5 nA typical standby current, 2 pA max.

500 pA max. active current at 5V

Industrial temp range: -40°C to +85°C
Available in PDIP, SOIC and TSSOP packages
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LM2596 Step down power
Module DC-DC Converter

Specification

Input Voltage: 4-35V

Adjustable Output Voltage: 1.25-30V
7 segment displays

Output Current: 3A

PCB Size: 68x35mm

NodeMCU

Specification

Finally, programable Wi-Fi module.
Arduino-tike (software defined) hardware 10.
Can be programmed with the simple and
powerful Lua programming language or
Arduino IDE.

USB-TTL included, plug & play.

10 GPIOs DO-D10, PWM functionality, IIC and
SPI communication, 1-Wire and ADC AQ etc.
all'in one board.

Wi-Fi networking connect to internet to fetch
or upload data.

Event-driven API for network applications.

PCB antenna.

4G Pocket Wi-Fi Brand:
HONGKONG BOOST
JU: MO28A

Specification

-

3893V 3G 900/ 2100MHz uags843y 4G LTE
FDD Band 1,3,8 (2100/1800/900 MHz)

HSPA+ 21 Mbps / 5.76 Mbps

LTE 150 Mbps / 50 Mbps

ses¥unsings susEUUUG RS Win XP, Win
7, Win 8, Vista, MAC wa¥ Linux

3833 Micro SD guan 32 GB
Weudensldaudumesiinldasands 10

gunsainsaniu
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ﬂégga %0. 40 g0 40 4% We e [ Material

o M Toan | aiseo
Coupling AiSI304
| Checkvaive | AISI304
Pumphody | AISI304
| impeilar AlSI304
Diffuser RISI304
Beering Weay resistant rubber
Suction straingr | AISI304
Suctionsuppert | AISI304
“Delverybody | AISI304

T8 £

Type L AIB E] D
4SPE-4] 806 451 | 230 1108
ASPE-8| se7 homs | 221 | v g
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e
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w01t
e
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Type

100 | 110

21 8

4SP5-6 | o075 855 28 | 48] 20 |
4SP5-8 | 1 o | b -Jivlw
‘ a0

4

45P5-12 | 450
Sps | 450

1288 iR

%
5 |
4 118
122
167 | 3¢
| 55 | 28 | - 32 | 2i7 | em | 2o¢ | 18 | 150
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Yoy amwmﬂuﬂ‘ﬂmﬂum (Water Pump)
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Enpteiation Disnensions
{o*h dmm}

Baxe No.

0.4 25 952
PI9130B-5 OR7G1 0.75 4 185/120/165 17471081053 952
PI9130B-5 1RSG1 15 ¥ 952
PIS136B-S 2R2G1 22 16 22071507182 2091381035 3 953
PIO1308-S 004G 4 16 2B5/180/200 27201671095 5 954
Pi9230-5 5R5G1 55 Recomeesd 25 : 911
: . (220122 10
PIS230-5 7R5G1 75 *‘Pﬂzﬁgz‘ggm‘m“ 32 SN o [T
P19230-5 811Gt 11 200-Sh0 45 43512751258 415/165/010 9i2
P18230-5 01561 15 range 120-450Vad) 50 480/296/262 460/200/010 o
P19230-S 018G1 18 75 93
Pi9230-5 022G1 22 90 - 9L4
PI9230-5 030G1 30 110 660/364/205 BADIZE0IA10 9L4
P19230-S 037G1 37 152 aL4
PIB230-5 045G 45 176 9.5
70531, 69073507
Pi8230-5 055G1 55 210 TRiYaRIIos it 9.5
PI9130B-S OR4GZ 0.4 25 952
PI3130B-5 0R7G2 0.75 el 185/120/1858 17471081053 | 982
! PI8130B-S 1R5G2 s o 952
L PI91308-S 2R2G2 2 e d 10 _2201150i182 209/138/95.3 953
:::;;ggsés ::;gz 1. 4 3 onasec2aovian L ;: ' _ 28571807200 272/167/05.5 :f:
- . DL2a0=380% e 360/220/225 340/150/010 =
PI8230-5 7R5G2 JI5 I (P vokene B 9Lt
P19230-5 01162 11 range 1 NH450Vec) _ 435/275/258 415165/610 aL2
Pi9230-5 015G2 5B 41 o ; s 8L3
Pi9230.5 01862 T T S Y e 9la
Pi9230-S 022G2 . 22 =E aL4
Pio230-S 03062 30 I 66013847295 B40/250/810 914
PI8230-8 037G2 .37 Bl (PR LAY a1 9L4
Pi9230-5 04582 S ; mrire, BB i B _ 95
531205, 10
Pi9Z30-S 055G2 55 - [/ s --95 ssugasoza L5
P19130B-S OR4G 3 0.4 952
FISLEINGS (e L 4 18511207165 17408053 | 952
PIS91308-S TR5G3 15 ' 952
PI91308-S 2R2G2 22z 952
PI91308-S 00463 4 ; : 953
FI91308 5 5REG3 5E 2201150182 200/138/05.3 S
PI91308-S 7R5G3 15 ZB5MBOR200 272167055 954
P19230-S 01163 11 9.1
6QI220/225 401501810
Ssies k125 Syitey e * iz
2 5 3-ohase AL IR0V : ‘ ;
FIS230.5 02563 72 b el e 4350275258 415/165/310 52
Pi9230-8 03063 30 ; 80 ; 9L3
{input woliage 2 480/269/262 460/200/010
Pig230-S 037G3 ar range 280750V 75 e 9L3
Pi9230-§ 045G3 45 80 v 9L4
Pigz230-8 05363 55 110, B60/364/205 BAD/250/B10 L4
Pi8230-S 075G3 75 150 aLd
PI9230-S 093G3 93 176 aLs
; S
P19230.5 11063 10 515 HWER/an SR0REIG oL5
PigZ230-S 132G3 132 253 _ 9L
P19230.S 16003 te0 304 910/480/335 890/350/8310 96
PI9130B-5 OR4GA G4 2.5 952
PI9130B-5 R756G4 0.75 2.5 952
F191308-S 1R504 5 : % 18511201185 1745108/@5.3 e
PIS1308-S 2R204 22 Rece 5 952
PIS130B-5 00464 4 F-phase AC 480VI0% 8 953
PI9130B.S 5R5GA 55 DE4A50-850V P 2201150/182 209/138/05.3 e
PIS130B-S 7R5G4 75 m;"g“wk} 15 285/180/200 272/167/35 5 954
P19230-§ 011G4 i1 40-850vae) 22 36012201226 340/150/810 gL
PI9230-S 01564 15 27 oLt

25 - 1 a I3 3
ma:&awnameumnmhja’mm’m’mai (Solar Inverter)
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TVIMNVI3BVEEVDE {Auto detection)

Open Circutt Voltage 100VDOR 12V/ 14VDC @24V 145VDC @36V: MIVDC Giav
PV Array MPET Voitage Range 15VDC~100VDC 1 32VDT-120VDEC 7 48VDC~130VDC 2 54VDC-130VDC
PV tnput Power 12V 500w 200w _' 1050W
[ Max PV ingut Power(24V) 1200% 16000 _ 2100w
PV input Power35V) 1800W 24000 - 3150W
PY ingut PowerfdsY) 2400W 1200w - $200W
Absomtion Yoliage 12 5VDCI25 OVDCRT SVDCH0 VDG
Refioat Voltage 13.7VDCI27 4VDCH1, IVDCHS4 8VDC
BATTERY .
Float Voitage 14.3VDCR8 BVDCH2 SVDO/ST VDT
Low Voltage Protection Point BAVDCATVDC255VDCIR4 OVDC
Temperature Compensation toefficient 3G fes3 35°C vel)
Peak Conversion efficiency 93%:(MPPT Efciency 99%)
Max Charging Current 45mpscmmusﬂ-ﬁﬂ‘_ﬁmlsﬂmmmﬂ'¢wtmm 80 amps contiusas @ 40°C ambient
spggﬁr‘ibu Rarkatiog mode FanooONg
LED incication Systematic operation, LV ML\mmw charge protection, shori circut protection
LD display Chargevaitage, charpe surterd, Yomage of siorage batiery, capacty of storage batiery, oufput current
PV.array Shor SXCHt P reverse polacky
Oufput shert et prosection
Low xoifage prolection o sigeage bakiery
Mounting| i mourt
wEc s & ssack-eiid & 167.87257.2°82 Srmi (pee pcs )
SPECIFICATIONS | O VR opes.
| Package Dimension(W "H* Dy 512'308.2235.60m ima
Gross WeighttKg) 474Ky Tper Carfan) l 13Ky (per Carton)
Emm Rating ndoor
Operation Temperatwe Ranga 25.55%C
Ambient humidty -90% refative humidityinon-eongensing)
Altitude £3000m
| Loadingi206PMaGPMoHA) 3000pcs. 47 B000pCs 7 7200pcs

Jayamamatiavaansasmuaumssalszglda (Charge Controller)
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12viC jaavoe {12voc 2avpe jivoc j2avoe hiovoe jzavbe SVDC [48VOC [24V00 | 24VDC MBVDC

oW 1.5KW 2w KW SKW KW BKW

- ==
JaRw 45K & 0KW SORW 12KW TERVA 18K

He THP He e JHP

MWWWSM;

100VITIOVII20VAC Z20VASOVIZAOVATIE10% RMS) 1 220VIZIOVI240VACER 10% RMS)

SOMTBOHZIN S HE

>E8%

>E5%

10

10mslax}

IIVAT

96~ 1IAVAL 155-280VACIFor Personal Computersy

SOHZBOHE (Aulo sensing) 40-80MHz

A0OVDC NI0SVDC Sor 12VDG made 2 for 24VD0, 8 for 48VDKC)

10.5V0C 20 3V Ior 1IVDC mode {2 Yor 24VDC. *4 for 48VOC)H

10.0VDC +0.3V for1 2VDC mode {*2 for 209D, "4 for 48VDT)H

16.0VDC 30 3V for 2VDIC mode (2 for 24VDC. ¢ for 46VDC)

A5 5VDC 0.3 for12vDC mode V

<25 BNEN POWET Saver on

Depends ofi lsmwgése

CHARGER

WA J° 30A < l. \ BaA | /1 S0A ] 308

35 IVDC for 12V ot 12400 24VDC mote. S4.for SEVDC mode)

3k J zon | asa fosa [ esa [l T raa] asx | s0n | oo L. 354 | 70a | woa | 75a | 50

Sine wave {0t or generator)

S0HE or 505z

104 bl <A~ F, O 308 4 305 T N

MECHANICAL [Dimensions (A“H'D)
SPECIFICATIONS

426°206°178 mm 017205 178mm

w5 | s ] |\ ee TolE T aes %0 ] 58] #2] = Je2 ] a5

| 57873352000, 750°335"300mm

395 1 % L) zial2an] 2vs ] mel 22 1 ] 483 soa | 205 [ s0a

C NG

-15°C o 60T

SOIBMAX.

LEDSLED

rd Waranty

1 e

2

Jeyavnanallavesduliesines (Inverter)

naBgnnaa -

dayaniaveilnvsiwuniaas (Battery)
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Code dwiuuganinanin HOME
<ldoctype html>
<html>
<head>
<meta charset="utf-8">
<title>Untitled Document</title>
<script type="text/javascript’>
function MM_swaplmgRestore() { //v3.0
var i,x,a=document.MM_sr; for(i=0;a8&i<a.length&&(x=ali])&&x.oSrc;i++) X.src=x.0Src;
}
function MM_preloadimages() { /3.0
var d=document; if(d.images){ ifld.MM p) d.MM_p=new Array();
var i,j=d.MM_p.length,a=MM_preloadimages.arguments; for(i=0; i<a.length; i++)
if (alil.indexOf("#")1=0){ d.MM_p[jl=new Image; d.MM plj++].src=alil;}}

function MM_findObj(n, d) { //v4.01
var p,ix; iflld) d=document; ifi(p=n.indexOf("?"))>0&&parent.frames length) {
d=parent.frames[n.substring(p+1)].document; n=n.substring(0,p);}
if(ix=d[n)&&d.all) x=d.allin]; for (i=0;Ix&&i<d forms.length;i++) x=d.forms[illn]:
for(i=0;Ix8&d.layers&&i<d.layers.length;i++) x=MM_findObj(n,d.layersil.document);
iflix && d.getElementByld) x=d.getElementByld(n); return x;

function MM_swaplmage() { //v3.0
var i,j=0,x,a=MM_swaplmage.arguments; document.MM_sr=new Array;
for(i=0;i<(a.length-2);i+=3)
if (x=MM_findObj(aliNi=null{document.MM_sr{j++]=x; ifllx.0Src) x.0Src=x.src;
x.src=ali+2];}

}
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</script>

</head>

<body
onLoad="MM_preloadimages(HOMEZ2 jpg',ABOUT2 jpg', DATAZ2 jpg, LOCATIONZ.jpg', Poi
nt1l,jpg, Point22.jpg', Point33.jpg', Pointd4.jpe', Point55.jpg)">
<table width="950" border="0" align="center">
<tbody>
<tr>
<td width="950" height="200" bgcolor="#FFFFFF“><img src="hh.jpg" width="950"
height="222" alt=""/>
<table width="950" border="0" alicn="center">
<tbody>
<tr> </tr>
</tbody>
</table></td>
</tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>
<tr>
<td bgcolor="#FFFFFF"><img src="51.jpg" width="950" height="53" alt=""/></td>
</tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>

<tr>
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<td width="100" height="40" align="center" valign="middle" bgcolor="#FFFFFF"

style=""><a href="index.html" onMouseOut="MM _swaplmgRestore()"
onMouseOver="MM_swaplmage('image14',",'HOME2.jpg',1)"><img src="HOME.png"
alt="" width="90" height="40" id="Image14"></a></td>

<td width="50" height="50" align="left" valign="middle" becolor="#FFFFFF"><a
href="ABOUT.html" onMouseOut="MM_swaplmgRestore()"
onMouseOver="MM_swaplmage('lmage2',",ABOUT2.jpg",1)"><img src="ABOUT.png"
alt="" width="100" height="40" id="Image2"></a></td>

<td width="23" height="40" align="left" valien="middle" becolor="#FFFFFF"><a
href="DATA.html" onMouseQut="MM_swaplmgRestore()"
onMouseOver="MM_swaplmage(image3',", DATA2 jpg',1)"><img src="DATA1.png" alt=""
width="90" height="40" id="Image3"></a></td>

<td width="24" align="left" valign="middle" bgcolor="#FFFFFF'><a
href="Location.html" onMouseOut="MM swaplmgRestore()"
onMouseOver="MM_ swaplmage('image5'," LOCATIONZ jpg',1)"><img
src="LOCATION.png" alt="" width="140" height="40" id="Image5"></a></td>

<td width="450" height="40" alien="left" valign="middle"
bgcolor="#FFFFFF">&nbsp;</td>

</tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>
<tr>
<td width="100" rowspan="2" align="center" valign="top" bgcolor="#FFFFFF"><table
width="100" border="0">
<tbody>
<tr>
<td height="100" align="center"><table width="100" border="0">
<tbody>



<tr>
<td><a href="#" onMouseOut="MM_swaplmgRestore()"
onMouseOver="MM_swapimage('p11',",Point11.jpg',1)"><img src="Point1.png" alt=""
width="100" height="40" id="p11"></a></td>
</tr>
</tbody>
</table>
<table width="100" border="0">
<tbody>
<tr>
<td><img src="viami.png" Width="30" height="30" al{="/></td>
<td><iframe width="35" height="38" style="border: 1px solid #cccccc;"
src="https://thingspeak.com/channels/444590/fields/1/last.txt"> </iframe></td>
<td><img src="Percent.png" width="20" height="18" alt=""/></td>
</tr>
</tbody>
</table> <br></td>
</tr>
<tr>
<td height="100" align="center"><table width="100" border="0">
<tbody>
<tr>
<td><a href="#" onMouseOut="MM_swaplmgRestore()"
onMouseOver="MM_swaplmage('p22',",Point22.jpg',1)"><img src="P2.png" alt=""
width="100" height="40" id="p22"></a></td>
</tr>
</tbody>
</table>
<table width="100" border="0">
<tbody>
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<tr>
<td><img src:“v!ﬂm‘ﬁ’l.png“ width="30" height="31" alt=""/></td>
<td><iframe width="35" height="38" style="border: 1px solid #cccccc;”
src="https://thingspeak.com/channels/444590/fields/1/last txt"></iframe></td>
<td><img src="Percent.png" width="20" height="18" alt=""/></td>
</tr>
</tbody>
</table> <br></td>
</tr>
<tr>
<td height="100" align="center"><table width="100" border="0">
<tbody>
<tr>

<td><a href="#" onMouseOut="MM_swaplmgRestore()"

onMouseOver="MM_swaplmage('p33',",Point33.jpg’, 1)"><img src="P3.pne" alt=""
width="109" height="40" id="p33"></a></td>
</tr>
</tbody>
</table>
<table width="100" border="0">
<tbody>
<tr>
<td><img src:"uﬂmf"l.png“ width="30" height="31" alt=""/></td>
<td><iframe width="35" height="38" style="border: 1px solid #cccccc;"
src="https://thingspeak.com/channels/444590/fields/1/last txt"></iframe></td>
<td><img src="Percent.png" width="20" height="18" alt=""/></td>
</tr>
</tbody>
</table> <br></td>
</tr>
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</tbody>
</table></td>
<td rowspan="2" align="center" bgcolor="#FFFFFF"><img src="map.png"
width="600" height="361" alt=""/></td>
<td width="100" rowspan="2" align="center" valign="top"
bgcolor="#FFFFFF"><table width="100" border="0">
<tbody>
<tr>
<td height="100" align="center'><a href="§"
onMouseOut="MM_swaplmgRestore()"
onMouseOver="MM_swaplmage('p44',", Pointd4.jpg',1)"><img src="P4.png" alt=""
width="100" height="36" id="p44"></a>
<table width="100" border="0">
<tbody>
<tr></tr>
</tbody>
</table>
<table width="100" border="0">
<tbody>
<tr>
<td><ime src=“1ﬂam§'l.png" width="30" height="31"alt=""/></td>
<td><iframe width="35" height="38" style="border: 1px solid #cccccc;"
src="https://thingspeak.com/channels/444590/fields/1/\ast.txt"></ifra me></td_>
<td><img src="Percent.png" width="20" height="18" alt=""/></td>
</tr>
</tbody>
</table> <br></td>
</tr>
<tr> </tr>

</tbody>
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<tbody>
<tr> </tr>
</tbody>
<tbody>
<tr>
<td height="100" align="center"><table width="100" border="0">
<tbody>
<tr>
<td><a href="#" onMouseOut="MMswaplmgRestore()"
onMouseOver="MM_swaplmage('p55',",Point55.jpg',1)"><img src="P5.png" alt=""
width="109" height="40" id="p55"></a></td>
</tr>
</tbody>
</table>
<table width="100" border="0">
<tbody>
<tr>
<td><img src=“1ﬁ£1ﬂ1f’1.png“ width="30" height="31" alt=""/></td>
<td><iframe width="35" height="38" style="border: 1px solid #cccccc;"
src="https://thingspeak.com/channels/444590/fields/1/last txt"s</iframe></td>
<td><img src="Percent.png" width="20" height="18" alt=""/></td>
</tr>
</tbody>
</table> <br></td>
</tr>
<tr>
<td height="100">&nbsp;</td>
</tr>
</tbody>
</table></td>
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</tr>
<tr> </tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>
<tr>
<th width="950" height="100" becolor="#FFFFFF" scope="col"><img src="hhh.jpg"
width="950" height="150" alt=""/></th>
</tr>
</tbody>
</table>
</body>
</html>
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Code d@wiunansmanin ABOUT
<ldoctype html>
<html>
<head>
<meta charset="utf-8">
<title>Untitled Document</title>
<script type="text/javascript">
function MM_swapimgRestore() { //v3.0
var i,x,a=document.MM_sr; for(i=0;a8&i<a.length&&{x=a[i])&&x.oSrc;i++) x.src=x.0Src;
}
function MM_preloadimages() { ///3.0
var d=document; ifld.images){ ifld.MM _p) d.MM_p=new Array();
var i,j=d.MM_p.length,a=MM_preloadimages.arguments; for(i=0; i<a.length; i++)
if (@[il.indexOf("#")1=0} d.MM_pljl=new Image; d.MM plj++].src=alil;}}

function MM_findObj(n, d) { /A/4.01
var p,ix; iflld) d=document; ift(p=n.indexOf("?"))>0&&parent frames length) {
d=parent.frames[n.substring{p+1)].document; n=n.substring(0,p):}
if(i(x=d[n&&d.all) x=d.allln]; for (i=0;x&&i<d forms.length;i++) x=d.forms[il[n];
for(i=0;Ix&&d.layers&&i<d.layers.length;i++) x=MM _findObj(n,d.tayers[il.document);
iflx && d.getElementByld) x=d.getElementByld(n); return x;

function MM _swaplmage() { //v3.0
var i,j=0,x,a=MM_swaplmage.arguments; document.MM sr=new Array;
for(i=0;i<(a.length-2);i+=3)
if (x=MM_findObj(aliM=null{document.MM_sr{j++]=x; ifllx.0Src) x.0Src=x.src;
x.src=ali+2];}

}
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</script>

</head>

<body
onLoad="MM_preloadimages(HOMEZ.jpg',ABOUTZ2.jpg', DATA2.jpg', LOCATIONZ.jpg")">
<table width="950" border="0" aligh="center">
<tbody>
<tr>
<td width="950" height="200" bgcolor="#FFFFFF"><img src="hh.jpg" width="950"
height="222" alt=""/>
<table width="950" border="0" align="center">
<tbody>
<tr> </tr>
</tbody>
</table></td>
</tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>
<tr>
<td bgcolor="#FFFFFF"><imeg src="S1.jpg" width="950" height="53" alt=""/></td>
</tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>
<tr>
<td width="100" height="40" align="center" valign="middle" bgcolor="#FFFFFF"

style=""><a href="index.html" onMouseOut="MM_swaplmgRestore()"
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onMouseOver="MM_swaplmage(lmage14'," ' HOMEZ2.jpg',1)"><img src="HOME.png"
alt="" width="90" height="40" id="Image14"></a></td>
<td width="50" height="50" align="left" valign="middle" bgcolor="#FFFFFF"><a
href="ABOUT.html" onMouseOut="MM_swaplmgRestore()"
onMouseOver="MM_swaplmage('image2',", ABOUT2.jpg',1)"><img src="ABOUT.png"
alt="" width="100" height="40" id="Image2"></a></td>
<td width="23" height="40" align="left" valign="middle" bgcolor="#FFFFFF"><a
href="DATA.html" onMouseQut="MM_swaplmgRestore()"
onMouseOver="MM_swaplmage('lmage3',",DATA2 jpg',1)"><img src="DATA1.png" alt=""
width="90" height="40" id="Image3"></a></td>
<td width="24" align="left" valign="middle" becolor="#FFFFFF'><a
href="Location.html" onMouseOut="MM swaplmgRestore()"
onMouseOver="MM_swaplmage(image5',”,LOCATIONZ.jpg',1)"><img
src="LOCATION.png" alt=""width="140" height="40" id="Image5"></a></td>
<td width="450" height="40" align="center" valign="middle"
bgcolor="#FFFFFF">&nbsp;</td>
</tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>
<tr>
<th width="950" height="200" bgcolor="#FFFFFF" scope="col"><table width="950"
border="0" aligh="center">
<tbody>
<tr> </tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>



73

<th scope="col"><img src="about 1.jpg" width="950" height="389"
alt=""/></th>
</tr>
</tbody>
</table>
<table width="950" border="0" aligh="center">
<tbody>
<tr>
<th scope="col"><img src="38UU.jpg" width="700" height="350"
alt=""/></th>
</tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>
<tr>
<th scope="col">&nbsp;</th>
</tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>
<tr> </tr>
</tbody>
</table> <img src="hhh.jpg" width="950" height="150" alt=""/></th>
</tr>
</tbody>
</table>
</body>
</html>
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Code dmiuudnsnants DATA
<ldoctype html>
<html>
<head>
<meta charset="utf-8">
<title>Untitled Document</title>
<script type="text/javascript">
function MM_swaplmgRestore() { //v3.0
var i,x,a=document.MM_sr; for(i=0;a&&i<a.length&8&{(x=ali])&8x.0Src;i++) X.src=x.05rc;
}
function MM_preloadimages() { /3.0
var d=document; if(d.images){-ifld.MM _p) d.MM_p=new Array();
var i,j=d.MM_p.length,a=MM_preloadimages.arguments; for(i=0; i<a.length; i++)
if (@lil.indexOf("#")1=0){ d.MM_pljl=new Image; d.MM_plj++].src=alil:}}

function MM _findObj(n, d){ //v4.01
var p,i,x; if{ld) d=document; ifl(p=n.indexOf("?"))>08&parent frames.length) {
d=parent.frames[n.substring(p+1)].document; n=n.substring(0,p);}
ifllx=d[n])&&d.all) x=d-all[n]; for (i=0;x&&i<d.forms.lensth;i++) x=d.forms[il[n];
for(i=0;!x&&d.layers&&i<d.layers.length;i++) x=MM_findObj(n,d layers|il.document);
ifllx && d.getElementByld) x=d.getElementByld(n); return X;

function MM_swaplmage() { /3.0
var 1,j=0,x,a=MM_swaplmage.arguments; document.MM_sr=new Array;
for(i=0;i<(a.length-2);i+=3)
if (xk=MM_findObj(alil!=null{document. MM _srlj++]=x; ifIx.0Src) x.0Src=x.src;
x.src=ali+2];}

}
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</script>
</head>

<body
onlLoad="MM_preloadimages(HOME2.jpg',ABOUTZ2.jpg', DATA2.jpg','LOCATIONZ.jpg', Poi
ntd4.jpg', ' Point33.jpg', Point22.jpg', Point11.jpg!)">
<table width="950" border="0" aligh="center">
<tbody>
<tr>
<td width="950" height="200" bgcolor="#FFFFFF"><img src="hh. jpg" width="950"
height="222" alt=""/>
<table width="950" border="0" align="center">
<tbody>
<tr> </tr>
</tbody>
</table></td>
</tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>
<tr>
<td bgcolor="#FFFFFF"><img src="S1.jpg" width="950" height="53" alt=""/></td>
</tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>

<tr>
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<td width="100" height="40" align="center" valign="middle" bgcolor="#FFFFFF"

umn

style=""><a href="index.html" onMouseOut="MM_swaplmgRestore()"
onMouseOver="MM_swaplmage('image14,",HOMEZ2 jpg',1)"><img src="HOME.png"
alt=" width="90" height="40" id="Image14"></a></td>

<td width="50" height="50" align="left" valign="middle" becolor="#FFFFFF"><a
href="ABOUT.html" onMouseOut="MM_swaplmgRestore()"
onMouseOver="MM_swaplmage('lmage2',",ABOUTZ,jpg',1)"><img src="ABOUT.png"
alt="" width="100" height="40" id="Image2"></a></td>

<td width="23" height="40" align="left" valign="middle" becolor="#FFFFFF"><a
href="DATA.htm(" onMouseOut="MM _swaplmgRestore()’
onMouseOver="MM_swaplmage('Image3',", DATAZ jpg',1)"><img src="DATA1.png" alt=""
width="90" height="40" id="Image3"></a></td>

<td width="24" align="left" valign="middle" becolor="#FFFFFF"><a
href="Location.html" onMouseOut="MM swaplmgRestore()"
onMouseOver="MM_swapimage('image5',", LOCATIONZ. jpg’,1)"><img
src="LOCATION.png" alt="" width="140" height="40" id="Image5"></a></td>

<td width="450" height="40" align="left" valign="middle"
bgcolor="#FFFFFF*>&nbsp;</td>

</tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>
<tr>

<th scope="col"><a href="DATA html"><img src="Point11.jpg" width="105"
height="40" alt=""/></a><a href="DATA.html" onMouseOut="MM_swaplmgRestore()"
onMouseOver="MM_swaplmage('point1',",Point11.jpg,1)"></a></th>

<th scope="col"><a href="DATA p2.html" onMouseOut="MM _swaplmgRestore()"
onMouseOver="MM_swaplmage('point2',",Point22.jpg’,1)"><img src="P2.png" alt=""
width="109" height="40" id="point2"></a></th>
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<th scope="col"><a href="DATA p3.html" onMouseOut="MM_swaplmgRestore()"
onMouseOver="MM_swaplmage('point3',", Point33.jpg’,1)"><img src="P3.png" alt=""
width="109" height="40" id="point3"></a></th>
<th scope="col"><a href="DATA pd.html" onMouseOut="MM _swaplmgRestore()"
onMouseOver="MM_swaplimage('lmage4',",Pointd4.jpg',1)"><img src="P4.png" alt=""
width="100" height="40" id="Image4"></a></th>
<th scope="col"><a href="DATA p5.htm{" onMouseOut="MM_swaplmgRestore()"
onMouseOver="MM_swapimage('lmage15',",'Point55.jpg',0)"><img src="P5.png" alt=""
width="100" height="40" id="Image15"></a></th>
</tr>
</tbody>
</table>
<table width="950" border="0" align="center'>
<tbody>
<tr> </tr>
<tr> </tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>
<tr>
<th width="950" height="100" becolor="#FFFFFF" scope="col"><table width="950"
border="0">
<tbody>
<tr>
<th scope="col"><iframe width="450" height="260" style="border: 1px solid
#ccceec”
sre="https://thingspeak.com/channels/444590/charts/1?bgcolor=%23ffffff&color=%23
d62020&dynamic=true&results=1000&type=line"></iframe></th>



78

<th scope="col"><iframe width="450" height="260" style="border: 1px solid
#cceeeg”
src="https://thingspeak.com/channels/444590/charts/2?bgcolor=%23ffffff&color=%23
d62020&dynamic=true&results=1000&type=line"></iframe></th>
</tr>
<tr>
<td><img src="0.5.png" width="79" height="32" alt=""/></td>
<td><img src="1.png" width="58" height="32" alt=""/></td>
</tr>
</tbody>
</table> <img src="hhh.jpg" width="950" height="150" alt=""/></th>
</tr>
</tbody>
</table>
</body>
</html>



Code d@uiunansaanit LOCATION
<ldoctype html>

<html>

<head>

<meta charset="utf-8">

<title>Untitled Document</title>
<script type="text/javascript">

function MM_swaplmgRestore() { /3.0
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var i,x,a=document.MM _sr; for(i=0;a&&i<a.length&&{x=ali])&&x.0Src;i++) X.src=x.0Src;

}
function MM_preloadimages() { /3.0
var d=document; if(d.images){ ifid-MM_p) d.MM_p=new Array();
var i,j=d.MM_p.length,a=MM_preloadimages.arsuments; for(i=0; i<a.length; i++)
if (alil.indexOf("#")1=0){. d.MM  pljl=new Image; d.MM_plj++1.src=alil;}}

function MM_findObij(n, d) { /#/v4.01
var p,ix; ifild) d=document; ifi(p=n.indexOf("?"))>0&&parent frames.length) {
d=parent.frames[n.substring(p+1)].document; n=n.substring(0,p);}
ifl{(x=d[n]&&d.all) x=d.all[n]; for (i=0;!x&&i<d.forms.length;i++) x=d.forms[il[n];
for(i=0;!x&&d.layers&&i<d.layers.length;i++) x=MM _findObj(n,d.layers[il.document);
ifllx && d.getElementByld) x=d.getElementByld(n); return X;
}

function MM_swaplmage() { //v3.0
var i,j=0,x,a=MM_swaplmage.arguments; document.MM _sr=new Array;
for(i=0;i<(a.length-2);i+=3)
if (x=MM_findObj(ali)i=null{document.MM _srfj++]=x; if(ix.0Src) x.oSrc=x.src;
x.src=ali+2];}

}
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</script>

</head>

<body
onLoad="MM_preloadimages(HOME2.jpg',ABOUT2.jpg', DATA2.jpg', LOCATIONZ2 jpg)">
<table width="950" border="0" align="center">
<tbody>
<tr>
<td width="950" height="200" bgcolor="#FFFFFF“><img src="hh.jpg" width="950"
height="222" alt=""/>
<table width="950" border="0" align="center"s
<tbody>
<tr> </tr>
</tbody>
</table></td>
</tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>
<tr>
<td bgcolor="#FFFFFF"><img src="51.jpg" width="950" height="53" alt=""/></td>
</tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>
<tr>
<td width="100" height="40" align="center" valign="middle" bgcolor="#FFFFFF"

L

style=""><a href="index.html" onMouseOut="MM_swaplimgRestore()"
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onMouseOver="MM_swaplimage('image14',",HOME2.jpg',1)*><img src="HOME.png¢"
alt="" width="90" height="40" id="Image 14"></a></td>
<td width="50" height="50" align="Lleft" valign="middle" becolor="#FFFFFF"><a
href="ABOUT.html" onMouseOut="MM _swaplimgRestore()"
onMouseOver="MM_swaplmage(image2',",ABOUT2.jpg',1)"><img src="ABOUT.png"
alt="" width="100" height="40" id="Image2"></a></td>
<td width="23" height="40" align="left" valign="middle" becolor="#FFFFFF"><a
href="DATA.html" onMouseOut="MM_swaplmgRestore()"
onMouseOver="MM_swaplmage(image3',",DATAZ.jpg',1)"><img src="DATA1.png" alt=""
width="90" height="40" id="Image3"></a></td>
<td width="24" align="left" valign="middle" bgcolor="#FFFFFF'><a
href="Location.html" onMouseOut="MM_swaplmgRestore()"
onMouseOver="MM_swaplmage(image5',", LOCATIONZ jpg',1)'><img
src="LOCATION.png" alt="" width="140" height="40" id="Image5"></a></td>
<td width="450" height="40" align="center" valign="middle"
bgcolor="#FFFFFF">&nbsp;</td>
</tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>
<tr>
<td width="100" rowspan="2" align="center" valign="top" bgcolor="#FFFFFF“><table
width="100" border="0">
<tbody>
<tr> </tr>
<tr> </tr>
<tr> </tr>
</tbody>
</table></td>
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</tr>
<tr> </tr>
</tbody>
</table>
<table width="950" border="0" align="center">
<tbody>
<tr>
<th width="950" height="100" bgcolor="#FFFFFF" scope="col"><table width="950"
border="0" align="center">
<tbody>
<tr>
<th scope="col"><table width="950" border="0" align="center">
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Code uu ArduinolDE

#include <ESP8266WiFi.h>

#include <MCP3008.h>

#define CS_PIN D8

#define CLOCK _PIN D5

#define MOSI_PIN D7

#define MISO_PIN D6

MCP3008 adc(CLOCK_PIN, MOSI_PIN, MISO_PIN, CS_PIN);

const char® ssid = "Soil_moisture_sensor";

const char* password ="30011704";

const char* host = "api.thingspeak.com”;

const char* api = "XTDT2X12CGYLBKP9",

void setup() {
Serial.begin(9600);
delay(10);

Serial.printtn();
Serial.printtn();
Serial.print("Connecting to.");

Serial.printin(ssid);

WiFi.begin(ssid, password);

while (WiFi.status() I= WL_CONNECTED) {
delay(500);
Serial.print(".");

}
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Serial.println(*");
Serial.println("WiFi connected");
Serial.printin("IP address: ");
Serial.printin(WiFi.locallP();

Serial.printin("Soil Moiture Test!");

void loop() {
int sensorValuea = adc.readADC(1);
delay(5000);

sensorValuea = 123.33-(0.109*sensorValuea);

int sensorValueb = adc.readADC(0) ;
delay(1000);
sensorValueb = 123.3340.109*sensorValueb);

Serial.print(*Moisture of Soil @50m: " );
Serial.print(sensorValuea);

Serial.println{* %" );

Serial.print("Moisture of Soil @100m : " );
Serial.print(sensorValueb);

Serial.println(* %" );

Serial.print("connecting to *);

Serial.println(host);

WiFiClient client;
const int httpPort = 80;



}

if (Iclient.connect(host, httpPort)) {
Serial.println("connection failed");

return;

}

String url = “/update?api_key=",
url += api;
url += "&field1="
url += sensorValuea;
url += "&field2=";
url += sensorValueb;
Serial.print("Requesting URL: "),
Serial.printn(url);
client.print(String("GET ) + url+ “HTTP/1.1\\n" +
"Host:." + host + "\An" +
“‘Connection: close\r\n\r\n");
delay(10);
while (client.available() {
String line = client.readStringUntil(\r);
Serial.print(line);
}

Serial.println();

Serial.printin("closing connection");
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Abstract

Philosophy of sufficiency economic (SEP) is an essence of this
thesis. The development of solar water pumping technique to increase
moisture in the soil is presented for solving deforestation problem in
Thailand. Recently, the forest territory of Thailand has been destroyed
for more than 0.624 million acre per year. Thereupon, The
rehabilitated forest area should be recovered for conservative
watershed forest which s the key natural water resource of all Thai.
The methodology is pumping water from canal which is located at the
foothill by using 2.2 kW pumping machine and 3.3 kW photovoltaic
resource. So, a water can be pumped about 13 - 17 m’ per day and
drained the water for spreading out the moisture around the bald
mountain area, based on the theory of natural reforestation of King
Bhumibol Adulyadej. In addition, the battery charger station using a
solar energy is also developed. The charging station can be used as
energy storage for a small village. With both developed system, the
soil moisture can be monitored via a developed web-service using a
proposed moisture sensor. Consequently, the soil moisture data can be
used for growing a suitable tree according a depth of moisture in soil
of a bald mountain. The expected result can be a demonstration site of
a rehabilitated forest method based on the SEP which can offer a better

quality of life and sustainable of Thai people in the near future.
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