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ABSTRACT

TITLE : BUILDING EQUIPMENT FOR MEASURING AND RECORDING DATA OF
SOLAR ENERGY IN UBON RATCHATHANI PROVINCE AND SI SA KET
PROVINCE

AUTHOR : PANKORN MONTHONG

DEGREE : MASTER OF SCIENCE

MAJOR : PHYSICS

ADVISOR : ASST. PROF. NIPON GASIPRONG, Ph.D.

KEYWORDS  : SOLAR RADIATION SENSOR, SOLAR RADIATION

This research aimed to develop software and to fabricate circuits to measure solar
energy from pyranometer sensors. We used ADS 1115 integrated circuit to converse
analog voltages from the sensor to digital values. The voltage levels from the sensors
are in the order of microvolts are conversed to millivolts. The ESP 8266 microcontroller
is used to control the reading processes and sending data via WiFi network to the users.
Raspberry pi receives data from ESP 8266 and send the data to Net pi to provide real
time to users. The data also are kept in a file for further use.

We tested the developed equipment and measured solar radiation at the roof of
physics department Ubon Ratchathani University and a village in Tumbon
Samrongplun, Phrai Bueng district, Si sa ket Province, Thailand. The equipment could
read data from the sensors, collect data, convert to solar radiation data, and receive

and send data as expected by the developed software.
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41H - %He + 2P + energy (26.7 MeV) (2.1)
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AM 0 — Spectrum outside the atmosphere

Black body spectrum (T = 5778 K)

AM 1.5 Spectrum (inside the atmosphere)

Water vapour absorption

CO,, H,0

Spectral irradiance in W/(m2 - nm)
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Yiduazganauunsdinvesisdlagiannzyaduniiin 910wl 2.5 FasAnneAduYiiY
1400 nm M3nsidsvensddiintudesidoriindannsenueyniafsdvuindnniiniue
pAuAANINITRmonsAdnsnssistusgfumnueniadu vildiaruemeaufiduning o
LAANTSASEIALNIN

nsnszideiiinanduazessluusseimainiueymaidvuialugilewssuifisuiy
mmawaﬂﬁumaqLmesmzL%waqcﬁuazaaa%%uasﬂiﬁuamuﬁ Wy Sedeindinaenseias
wnUInaRiufignamnTsunTefiTUss NIy

2.6 N1FINATWAIULEIBNNY
ANSIAAINAINUBAIDNNAINHIUTUUTTEINIAFINITOIALR 4 nwaly [8] AItlD19D4

o % o a 6 = 1 a

AUnUNRILIINeANENT LAz LUlaE WASTR (2544)



w% Aerosol, etc.

¥ Y
el 1 [ v A

2NN 2.6 SeFpINRgNNIUTUUITTEINIANNEINULan (a)59Fnse (b) S9ENTTRNe way

%

(c) Sedaziau [7]
2.6.1 N1599598m59 (direct radiation)
mMsinsednge Aemsinasdnseiinduaniumadudunsadigiiesiiodn
T fudadisunisasieundovnmainduussemevedlan dauddiesdusenouianiz
29AUTYNBUVDITIFNTUNLI0E19LREN
2.6.2 N159IA398n52319 (diffuse radiation)
nsinsadnsyaneAonsinanSedonding Audnnnsenuiutuusseaniavedan
WNANTELauNI e nMkarnsraeluusTeNnIAvedlaniNidn199e9598n 190190 Ll wlueu
FatunsnSednsranedsinansedsunasindnansednss Tnedstumasenfindfauniadu
Funssduniesdiotn avmdoianzosduseneuresdidnsearowintiu
2.6.3 N159In39ddziiau (reflected radiation)
Msiassdassiou Aonsinandidenfindiinsenuiiulanudrayieusnduniodle
Ya SatiunsandansedleInTewtudumd i
2.6.4 N15IA39852U (global radiation)
Ms¥anavesidniuiamun Aensininfiduasenindfiinandsdnseuassed
nsvanes faunsiaAfdsusadunsiadSduaserindlneliiinisdueasending
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2.7 3esfiedandenuudasaniing
ns¥andinunaseniindarunsaialilaeldinsesdoTnsadsan (pyranometer) wuald
3 wiln MuUszLannslganu
2.7.1 wieeindsdsaunuulsing (robitzsch pyranometer)
insesiauuulsdndlindnnisgandussdending wiusuiiderfindddazanunsa

A v a

ANAUTIADINATUINNINLHUSUSIAD1R U YINTALNUEAIY81867 118991NANUSBUIIN

s 1

WEo19nduInAIAUEY1Y wseTlAnaInnTsYetefazvinliuInnAldTuindygiaas
nszAwAdaulileTufindyaaainseany duarauntuiinlaardesiliuvanduased

e e

o1findlasnsaeuliisuiugUnsalfianunsaiaaisdeindlilanss [3]
2.7.2 w3aeindedsaunuuTnlnlianidn (photovoltaic pyranometer)
Tnsuefivesuuulilalandnldudnnisvesansisiilaefidsesref 15y 39
irsesinazusznavlumefuuuduusiunszaefeduasiiansfsiniegiuas Wesideniing
AANTENULKHUNTZA18 598 %ﬂaaﬂﬁ@EjﬁlggﬂﬂﬂiZﬂ]WEJBJ’]‘LJENEJ’]G]ﬂaﬁuuuﬁﬁiﬁﬂﬁﬁijﬂua%Lﬁ@]
nsvualiiigy Anssualniihdild ansiludadidumanududiduasefindlnsande
nsaeuiisuiiuiadasdiontnsgu [3]
2.7.3 w3aeindeduvumaslalng (thermopile pyranometer)
drudsznovvaslnsveiinasuuumeslulng fenmil 2.7 varnusuesidn
wasudmilmesludula (Thermocouple) sruruannaeiudumasiulng (Themopile)
maﬁﬂwéfﬁwmumama'fnfgﬂa%’wLﬁmwiu?\lémiﬁuuwiuwiﬂﬁﬂﬁﬁw fvauvosunulsznouly
shegadausetiiu (Cold junctions)d1uauunn duasinanusiusfinaedigadouseiiou
(Hot junctions)$1uanuann efadnnnsenuuuiuied SadfigngandusinliiAnnnufouly
wunfafilussouresuiu shlfnsnarsukuiignmgfigetu dadndli vhdngluihildly
AUIUMIATNSIULERTRE [9]

OUTER GLASSDOME

INNER GLASSDOME
THERMISTOR

SENSING ELEMENT
COMPENSATION

ELEMENT
SUBFRAME

DESSICATOR

A i 2.7 lwsrusfiwas Kipp and Zonen pyranometer cm 11
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[
)=

Insweiimes Kipp and Zonen pyranometer cm 11 fanwaugtanizasil daniw
moavauBInIRanInlLas (Sensitivity) 4-6 WV/W/m? @nunsaneuaussnedilnnsusideniing
(Spectral Range) Tug19A211817AAY 305 - 28000 nm awnsavauluaninuindeui
gnumiunnei1aiulé (Temperture dependence) nanAovgiiiuasidudnnunainindoud
+19% lafigamninandouagsesring -10 f3 40 <C fnansmeuauasduegi 15 Junit Fadu
L’;aﬂumsLﬁwﬁuﬁumé@mﬁmmﬂmﬁﬁqmﬁa 95% maqﬁmmwmqqqmﬁi’mlﬁ ANTULLANIE
HALARITInT19T 2.1

A15197 2.1 Aranuvazlenizvasinsueiines Kipp and Zonen pyranometer cm 11

Pyranometer Specifications cm11 values

Spectral Range 305 - 2800 nm (50% points)
Sensitivity 4 -6 WN/W/m?

Impedance (nominal) 700 - 1500 Q

Response time (95%) 15 sec.

Non-linearity

< + 0.6 % (<1000 W/m?)

Temp.dependence of sensitivity

<+ 1% (- 10 to + 40°Q)

Directional error

< + 10% W/ m? (beam 1000 W/m?)

Tilt error

None

Zero-offset due to temp.changes

< + 2% W/m? at 5 K/h temp.change

Operating temperature

40°C to +80°C

ISO-9060 Class

Secondary Standard

Dimensions WxH

150.0 mm x 91.5 nm

Weight

850 grams

Cable length

10 m

2.8 mswlasdgaeuiaandudyyiunlnes

[ [ =

Aarnaoanu1ntnsweiiwesiludyyrueuiaend

suraeniundnealaeldfmulasdyyimuouraoniluidnea ADS1115 dmsusunazuuas
dygaeurdenilufdneaninuaziden 16 - bit dun1uTE 12C aosdiliiaes 2 fia 5 1an

InpanIslasaIndeyg

anunsalusunsuiteauaunsvieule [10] danini 2.8
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anil 2.8 Aulasdygyraeurasnilufinea ADS 1115

lun1saruaunuAkazdsrdoyanis Wiki aglduesalulasraulnsaaesniled
ESP - 8266 [11] F3a1u135alUsunsuiieaiuaugunsninng 4 ESP8266 vinetuiussauluii

[

3.3V - 3.6V IisudygaunasuUasdygusuiasniduiinea 10 Oa fsnnd 2.9

»

monn

-

Aii 2.9 vedalulasreulnsaiaasiialed ESP - 8266 \Hudaulsznau

Raspberry Pi [12] 1futa3ssnsufinnesauinidn suiadssanudnsiasin oenuuy
Ine Raspberry Pi Foundation dwsuldlunisvaaes uazn1sfin inesavsevessiegunsal
\Wu HDMI USB uag Ethernet 1usiu annsaifousieiu Net pie lunisdsdoyaszeoylnald
uenniannandeulusunsudmiviafutoyadugiudoya Raspberry Pi 3 Model B i
WA 85 x 56 x 17 1y, FUUszUIaMa Broadcom BCM2837 64-bit ARM Quad-core A21ML5)
1.2GHz aunsodsdyaia Wireless uaztosouandua HOMI fan1wdl 2.10



DSI Display Port

Micro USB Power
input Upgraded
switched power
source that can
handle up to 2.5
Amps

Full Size HDMI
Video Output

CSI Camera

3.5 mm 4-pole
composite Video
and Audio

output Jack

Micro SD

On Board Bluetooth 4.1

Dimensions
85.6mm x 56mm x

21mm

40 Pin Extended
GPIO

13

Broadcom
BCM2837 64bit
Quad Core CPU at
1.2 GHz 1GB RAM

10 /100 LAN

4 X USB 2

Al 2.10 druusznauves Raspberry Pi 3 Model B
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2.9 nuddeiiAeades

naunasoringdundanuniaden (Altermative energy) finasiunldliAnuselov]
Usuwdanunaseningfinsgnuuulandedidminniindsuiuysddeanislded
Uszaas 7,000 wh Snvedafundsnusduanusaldldauniimerfindassuly wasiona
nsenusedIndouiiay

wFIuLaeindiinannsuassrduwimaniiiiannaeriindluduinalaeseu
rutuussnsndialanidendt “Sedorfing” SedorfingTaiiuinauenduussennialan
38097 “AneiaBenfing” (Solar constanct) 1 1,367 IadAen1519uns Wen1udu
ussenataniiifleth Telou duazess aumuuiuvesemavilissderdinduinaiiland
A1 1,000 TNARDAITINLUAT

fnguszasduasnisinamdnuuasorfingtusgfumstluly Wy nmetadteiudeya
Usgnaunisnensalennidagyinnisinlasan1dinluuiiumis 9 Lorena Cornejo et al
(2017) Wnauedoyanisgnionineuasdoyanisianisusfsivesndundindnluiiis
3 aonil lulAiudl Arica Parinacota Useineda TARATIATIENSIFIIN SIFNTLBAYS I
59 guuiing AIsIaN fiavnsan iudeyaunndt 1 Y luwsazanid [13])n15iandsanu
wasenfindiiianisnensaivieaisuuusiae e Auinmnd s usatefingiiiosauiu
szuundsnuiildaneluusema S.Mohanty et al (2017) n15wensaindsuwae1ing du
Funoufisnulunssmdsnuuaseniindihiulasnendanuvessvmeduie [4] n1sia
Lﬁ'amiﬁﬂmmm‘u‘%nmﬁmmzaaftumiamﬁqqﬂﬂiiﬂﬁuwé’wmummﬁmé (Photovoltaic
panel)

$sdondindilog 3 wila Aofednss Ssdnsvane $9dnn myinfiderfinddosldiniesilen
wnzaulun1sin mﬁm%@?ﬁ’;mzLi‘]umiﬁ’mﬁaﬁﬁa%alﬂ%’ﬂumsamé?ﬂLezjaéLmeﬁmé n13
fndsdnmannsaialnenagueesuuiusurdeatigunsaifianinsofanunisenfingle
(Solar tracking) &sAssdondindsrudildarnmsTauuuianuniseriingasiiaunnninai$ed
ondsnfiauuiuiu deldrsdnudildanfiusnusausasuamderfindsui
I¢nmsfinaunsofindld suns Augassn (2552) lEfauszuuiamuaseniing Tgld
n1sAwInAINAnsvanteing TolulasraulnsamesiunisAuinuasAuaLsE Uy
Aamumseniing wazldmaasdiouiiieumduaefindfisaldaninueiinesiansauy
SesRnmunisfindfudiSedfitalaanlnsuefinesinnseuuiiusiu wuiienged
wasofingfitnldanninsuefimesfinanunisenindfiduinnina$adialaninsue
fimesTinnnuuitusuiesay 22 [8]

nsiassdoriindsanazldlnueiineslunisin Jsilognarouvy Indnnisviiau
waNEaAY L wuuweslulng viannmesludula (Thermocouple) SruUIINABAULUY
oynsudaSeninmeslulng (Themopile) Ineflusiuiusadonding @d) Wledsdnnnsznuusiu
$usad eufouszgninewludaumeslulng vhlvinesTulndfigamgfigaiu iRedngliiiid,
wesTulng Ardayaruiioanuiasiduadndluil nie nszualni Sadudyarneuasn
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aa

inlidaudiuainlunisdaiudeya Fadeswdasdyaiusuaenludygyiuiineadiey
gunsaluUasdayeyias ADC WawnsvenadesdioTniuanaiesiletnfiudsundsaul
Jundsunatuiedeudinnilidufindyyimainszavduaieuiidiessuulaaiu n1sd
\a3eatiuiindeyaiuansdusiiavesnun nstuiinteyaadutanfudeyaidu wiuda
g15nfa n1siivdeyaasluneuiinmes uaznisiiudeyaszeslna (Remote) Renata I.S,
Pereira et al (2018) 19¥11n1505U"BLAZNARDUITUUKAAINAN I TURYUIEY AIBNITLAY
ToyauazdrUTaYaN1UIA1934 (Real time) H1uszuu cloud tnglduasa Raspberry pi lu
nsfnsedeaunsaiadndliiin nszualniildaingunsaliundsnuuasending gungd

PAIULAIDINRE LazANUTUSURNNSLS [5]



UNN 3
A5n1593e

3.1 gunsallumside

3.1.1 wwwesildlunsiandunaeriingfe Kipp and Zonen pyranometer U cm
11

3.1.2 shuwdasewasnilufdnea Analog to digital converter (ADC aw1a 16 U6 gu
ADS 1115)

3.1.3 lulasmoulvsaiasd ESP - 8266 [8] vhwthiifuaiain fuwlasewasnidufiines
Analog to digital converter (ADC)

3.1.4 lulasmoulvisaiaes Raspberry pi vinihfidiousofu Net pie L‘ﬁ'ami%’uﬁﬁaaﬁa
WAIIULEIDNTRY 210 ESP — 8266 aalUdy Net pie

3.1.5 ipSedneufinmges

3.2 NN999NLUUNATHIDIZUUNISTIA
Tun1sadreszuuinandsuuasenfindiiielfuaninalduuuniuiaass asded
drudsznevlunsvhaunansdiu fe wuwed TusuitedaldlnsueinesiiieTaraany
Fusdsindazsumdyarmesnuniudygraeuasn suiusidewdaduaaliiiu
é’mmma%maaLﬁaiﬁmmsamumlé’é’aaiuimﬂauimmaa% mﬂﬁ?mveiwiasﬁaualﬂé’a
Raspberry pi ielw Raspberry pi mmamaualﬂm NET Pie szflmﬁzj User a’lmimiﬂﬂma
mamwawmuaaa’mmeTlmmsm'muIUiLmsmLﬁuamaﬂu NET Pie faunun it 3.1 uonaind
ﬁuaaﬂaaugmﬂmuiﬂugméuau”ammmLmﬂuma;ﬂamam

— Microcontroller ‘
e Raspberry pi
ESP - 8266
¢
Raspberry pi or User . NET Pie

AT 3.1 BHUAINTZUUNITIANEIULEITNRE
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TuanAseduiildoonuuuszuunisiandsuuaerindliaunsasiuaingsanu
LaIDInE NN RN STANUITAUAAIHALUUANLIATD3S ﬁ?iwvﬁaadqmsﬁamaiw’m
lulasmeulnsaiass Inen1s@eulusuns ESP - 8266 Uain Raspberry pi LGU’eJ?,JG]E]ﬂ‘U Net pie
wazdmnudugiudenyalu Raspberry pi FumousilumsiTouanaiennii 3.2

A15A37199995 A NT FUTBNTUBTUATNA I UND I TUBEID ARG NNLT UL DS

l

nsasRTkaznslsullsunsudeayainuesa ESP - 8266 LUga Raspberry pi

!

nsas1easkarnsWisulusinsudsdayaannuesa Raspberry pi gy NET pie

¢

medeulusunsudeusio NET Pie ffu Raspberry pi 8 User

¢

ANSNAABDULAT 9L D I UNITIAATNE I TULAIDI TN

!

a v v . v & v
nmadeulusunsuasieguteyalu Raspberry pi uazdaiiudaya
nasuaIindaslugudeyanasnely

AN 3.2 BAUATWIUABUNITAILUNISTIRY

3.3 N1BUAINAIULERnganlnsuelmas
nMsouAmaIULEend Arfisulaanlnsiueimesdadudyameutaon Jedes
vmsuladndudyaanineaneu lunuisedesldmuvasdyamouasniuiinea

[

(ADC) vJu To@ ADS 1115 wiaffuuasa ESP - 8266 Imsnmm'iaiw’gwmammmwm 3.3
NTUIINTNAFOUNITEIUAT TeATleaztdua1 STEP
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ADS 1115 ESP 8266
\ 33V USB
Al I:,'>
0 GND GND PC User
Al
Sensor el D1 ——=
GND SDA D2

A 3.3 LAUATN29RTNNTEUAIN ISR NS

331 FUABLANINGIY

AMeluguyesUsenauagLi U TIINFA1LagEU VU IAEUNIUANGNAN S
2.5 wufng seidougaianansvesivasauiufemesfianes Tnsuiudmogiuuuiused
97ing azviliunuuuinaudounnnniwiuans Weinanudeuiisisduasilianmy
Ansdndluiinasounruesineans FsArmnussdndAintuazilvuinseaulalasTiadly
uissedufiadliad anannaly (sensitivity) vaslnaueiwesiidndy 5 pvAv/m? lunsi
ADC 81uAnantuausinafngdnsdaiisdonldde 05121 83 ADC Aidimuazdon 16 9n
T 2siiauaziBen

1

1
=——X0.512V
65,536step

=781/ / step

91NA1 sensitivity 54/ =1w / m” §1 ADC 81uA1Le 500step a8AINI
ANAINANANGIWANTIALNAU 500step X 7.81 L4 / step = 3905 L1V
(3905 44V X W / m”)

5V

=781W/m’

FITU ANNEIULAIDARST ALY

3.3.3.1 lulaspeulnsaaesenumainauges waulandudygruninealae
ADC converter fifianuaziden 16 Un oA1521319 0 04 + 32,768 aonunbuniiglias
3.3.3.2 wlasandaaduaiunnedng

3.3.3.3 lulaspaulnsataasuiaspausadng liduandsnutasanindlaely

v o
auns E=— lpgh

S
E Aandenuiaseiinglumiie Indnon1s1auns

A I I o a1 14 a ] 6
vV fedranudndngneulaainlnsiveiimesiunuieliad
S feA1 sensitivity @1115UlnI1usilne3 Kipp and Zonen pyranometer
a 1w 2
cm 11 4andu 54v /W /m
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3.4 nsafnssuazmsideulusunsudedoyaainuasa ESP-8266 lUds Raspberry pi

Tunsdetoyasnnuesn ESP - 8266 1Ugs Raspberry pi Runsideusentu WiFi Fases
nsleulusunsuiieenld SOCKET SERVER wag SOCKET CLIENT lunisidousa o
$ulusunsy SOCKET CLIENT agyimsdsteyanisilensielngazedsnn IP address wag Port
Tun151dewsie 1ile SOCKET SERVER 3U331 IP address wa Port mssiu fAazdsdoyandasy
waseAng LUl

ADS 1115 ESP 8266
Y ifi
AO >3V AL Raspberry
GND GND .
Al pi
Sensor ScL D1 e—
GND SDA D2

A 3.4 n13aseaeasuazn1sdsulusunsudedayaannuata ESP-8266 TUda

Raspberry pi

3.5 mMsaieasiasnsisulsunsudsdayaanuain Raspberry pi ludls NET pie

dlesnadineasuasdoulusunsy neaeulsunsuanude 3.4 udduneusioll agvnns
d9Uaya31n Raspberry pi LUE3 NET Pie tns1edoyaain NET Pie anunsadedrlulalng a1
dosnslitoyafieusaiiu NET Pie 9ndiluudls Ganouflazld NET Pie I dosvinng Login
iovestalunisidense antuhswatudeulusunsulunisideuse wdwhnsmageunis
Y9 fanmil 3.5

ADS 1115 ESP 8266
v 33V wifi
AO GND GND — Raspberry
Sensor Al SCL D1 = pi
GND DA 02 H ﬂ

A 3.5 n1sadesasuaznisdsulysunsudedayaainuasa Raspberry pi luga NET
pie
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3.6 nsdeulusunsusdiousia NET Pie AU Raspberry pi fitiiu User
iislanunsniFengieyanunaraislalaedlsldogindluuees Jsadlusunsalunis
Feurosewing NET Pie ffu Raspberry pi filu User Tnedi Raspberry pi il User ‘ﬁﬁ]%ﬁ]@j
flnufldfarunsadondedu NET Pie I¢ fanunsaiFongdoyaniuinaiads lagnisideu
Tsunsuldem NET Pie Aifisianisldaudtelvfasetuldluszuy uwihnmageulusunsy

ADS 1115 ESP 8266
\% 33V wifi
A0 GND END — Raspberry
Sensor Al SCL D1 f—— pi
GND SDA D2

Raspberry pi —>
(USER)

il 3.6 mMaTeulusunsuliousia NET Pie U Raspberry pi #isu User

3.7 maageuiaiasiiolumsinAndsnuuasaniing

3.7.1 mavadeuinsesiietandsnunaenfingfiadwnnududouswatuneud 3.3 -
3.6 FaarldszuumsTandsnuuaefinddeanni 3.7 lnethlwsueiineslufndeinndain
TlAnd Amuzineeans wninerdeguasivstil vhnsTadaudiog 08.30 - 17.30 u. tdi
Taumasnnsiv Lﬁa@LLmTﬁuwﬁamuLmeﬁmsjﬁl,mwiaﬁu Inen1segeuazyininsinluann
2 MAase FaldmageunsIalutudl 14 - 15 nguniau 2561

3.7.2 nsnedeuiandsuudseniing TnsthlnsvefiwmeslUinged truaeit 112
wyj‘ﬁ' 8 sruadlsmdu snnelnsds Sminadaziny ¥hn1sTaseusiaan 08.30 - 17.30 w.
tharfildnnasnnsm ieguualiundsnunaseriindluwsazfu lnonsvaaeuazinisin
Tuanmernimase dsldmaaoumsialuiuil 20 - 24 fquieu 2561

PN 3.7 anansaesutemsvhaulnesaldsed denaddnsueiines (1) ndwn
wasenfindagylnandndluil dndlndindieanun gnulandudygrufdneamesiulas
Fuana 2) nulilasaeulnsaaes (3) asudasadndlilidundunasenindudads
siaeniilviud Raspberry pi H1udeyaias WiFi (4) Raspberry pi finstaffu Net pie (5) Lilods
wiuuaseindlglY (6) ivinisesve wazanusuanana (7) v



HOm

(4)

AW 3.7 szuudandenudaseniindnanunsadedoyasselnaniiuszuu Net pie

21
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ANH 3.8 ANSIANAINULEIDNATUUAIANT 81A1SHENE AZINgIAIEns UINanae
qUATIYsI

MAA 3.9 MITANEINULEIRNANE a drulaeil 112 wgiil 8 Aruadlsanau
9nalwsty JndIaaTasng
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3.8 nseulusunsuasiegrudoyalu Raspberry pi wazdnnudayanasauuasaniing
aslugrutayaiiadrelu

waRINlanegeunsInAMANILLEIiIndwa widesn1slinisdaiudeyadussuy
wnFuuazannsndengldnasainat Suhnsdeulusunsunsinnisgiudeyaieglu
Raspberry pi lasn5i3enld My sql Python 1iledeyaldgnasund USER uén azgndsuiiiv
Tunmsegrudeyalasutaduanud Ae Awdsauuasending 1ian Yudl weu U sy
Uaia AU

Tunnsenfumsiseluadedifunisadrnasuaznaaeulusunsududiu q udall
FoudaufintuluiFes 1 auauysal vednisdndunisidudan 9 drelianunsonsinaey
Forawanauazannnsaudluldazain dediannsaiaunsolusnld



unil 4
Han133deuaAATIEdaya

4.1 wanlaaInn15851929950as s ulUTINTUAIUANNITITUAIWAIIULEIDTTINE
Tunmsgumndsnunasoingainlnsueiines sllasdygiaazyinisudasdygian

o

swaenJudygufinea laonisauauniuuesalulasreulnsawss ESP - 8266 Afienu
ponunazidual step Manannsulasdanudndlnindudyyaufdnea vnisveaeu
{nulusunsululasniensan Micropycraft

& uPyCraft V0.29 -0

& 6 > I
RABAPORLHIECOLD
4 [ device » boot.py » ads1x15.py » testADCl.py @)
ooLpy 1 from machine import 12C, Pin, Timer
ads1x15.py 2 import adsix1S =
testADC1. py 3 from utime imoort sleep ms. ticks ms. ticks us. sleeo -
networksetup.py | |
sockserver.py | value = 282 2
netTest.py value = 312
main.py value = 331
sd value = 273
uPy_lib value = 224
value = 207

workSpace
= value = 262

value = 279
value = 347
value = 442
value = 415
value = 421
value = 436
value = 450
value = 447
value = 559
value = 611
value = 519
value = 512
value = 473
value = 49
value = 494
value = 615
value = 620

] av v 1 1 (% a ¢
AN 4.1 Nﬁ‘l’nﬂ%']ﬂﬂ']'i‘ﬂﬂﬁ'e)‘UI‘U’iLLﬂiﬁlﬂ’JUﬂllﬂ']’i'e]’]‘uﬂ’]Wﬁ\‘lx‘I']uLLﬁﬁ'e]’WlWc’]

4.2 nsafnauazmssulysunsudadayaanuasa ESP - 8266 1Uds Raspberry pi

n1sdadoyasin vesa ESP - 8266 LU Raspberry pi aziunisaiuaulaenisideu
TusunsumIuaumsdsteyasn Socket Tng ESP - 8266 azidus Socketserver Faazsinis
munaAngviiainnate 4.1 iidumndsnulasenfindluniioindnon1s1auns @
Raspberry pi az1duda Socketclient %wzdﬁwﬁﬁawaawmﬁamﬁaLLazma%’agawé’Nm
LaIeAingnsuanINafsnnd 4.2 Jsteyaazusznouludie Tu Wou U nan uwagAmdy
WAIN9nE
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@ X O | ronsee

"[77 workSpace

sockclient2.py - /home/pi/pan..kSpace/sockclient2.py (3.4.2) - o x

[lednetclient py]
*Python 3.4.2 Shell*

A sockclient2.py - /h

A *Python 3.4.2

File Edit Format Run Options Windows Help File Edit Shell Debug Options Windows Help
import socket 20-06-2018 15:20:16 Power = 323748 Watt/Sqaremeter &1
import time 20-06-2018  15:20:21 Power = 347.208 War/Sqaremeter
from datetime import datetime 20-06-2018  15:20:26 Power 320.62 Watt/Sqaremeter
20-06-2018  15:20:32 Power 384.744  Watt/Sqaremeter
loop =range(100) 20-06-2018  15:20:37 Power 403,512 Wart/Sqaremeter
foriinloop: 20-06-2018  15:20:42 Power 497.352 Wart/Sqaremeter
s =socket.socket(socket AF_INET, socket SOCK_STREAM)  # create asocket object 20-06-2018  15:20:47 Power 567.732  Watt/Sqaremeter
hor 220109 20-06-2018  15:20:53 Power 5083  Wartt/Sqaremeter
port = 8888 20-06-2018  15:20:58 Power 5474 Watt/Sqaremeter
s.comecti(host, port)) # connection to hostname on the 20-06-2018  15:21:03 Power 552.092 Watt/Sqaremeter
# Receive no more than 1024 bytes 20-06-2018  15:21:08 Power 545836 Wan/Sqaremeter
msg=s.recv(1024) 20-06-2018  15:21:13 Power = 503.608 Watt/Sqaremeter
msg2= msg 20-06-2018 15:21:19 Power 550.528 Watt/Sqaremeter
msg= msg[:-1] 20-06-2018  15:21:24 Power 569.296 War/Sqaremeter
#save to file 20-06-2018  15:21:29 Power 564.604 Watt/Sqaremeter
data = open("datatxt”, 20-06-2018  15:21:34 Power 44574 Watt/Sqaremeter
msg2= msgl.decodel 20-06-2018  15:21:40 Power 437.92 Wat/Sqaremeter
date= datetime.now().strftime( % d-%m-%Y 20-06-2018  15:21:45 Power 362848 Wart/Sqaremeter
date=date+' 20-06-2018  15:21:50 Power 430.1  Watt/Sqaremeter
data.write{date) 20-06-2018 15:21:55 Power 464508 Watt/Sqaremeter
datawrite{msg2 ) 20-06-2018  15:22:00 Power 559.912 Watt/Sqaremeter
data.close() 20-06-2018 15:22:06 Power = S509.864 Watt/Sqaremeter
20-06-2018  15:22:11 Power 436356 Watt/Sqaremeter
20-06-2018  15:22:16 Power 41446 Wat/Sqaremeter
print{datetime.now( ).strftime( % d-%m-% Y Power = ', msg.decode( ascil’ 20-06-2018  15:22:21 Power = 405.076 Watt/Sqaremeter
20-06-2018 15:22:27 386308 Watt/Sqaremeter
s.close() 20-06-2018 15:22:32 384744 Watt/Sqaremeter
20-06-2018 15:22:37 386308 Watt/Sqaremeter
time.sleep(3) 20-06-2018  15:22:42 4301 Watt/Sqaremeter
20-06-2018  15:22:47 441.048 Wart/Sqaremeter
20-06-2018  15:22:53 453.56 Watt/Sqaremeter
20-06-2018 15:22:58 478.584 Wart/Sqaremeter
20-06-2018  15:23:03 592756 War/Sqaremeter
20-06-2018  15:23:08 480.148  Watt/Sqaremeter
20-06-2018  15:23:14 Power = 369.104 Watt/Sqaremeter
20-06-2018  15:23:19 Power 444,176 Wart/Sqaremeter
20-06-2018  15:23:24 Power 470764 Watt/Sqaremeter
20-06-2018  15:23:29 Power 555.22 War/Sqaremeter
20-06-2018  15:23:34 Power = 419152 War/Sqaremeter
i
0

[Ln: 13]Col:

Al 4.2 waﬁ‘lﬁmnn'rsl,%auiﬂsl,l,nsude%'ayjamnfua%ﬂ ESP - 8266 U89 Raspberry pi

4.3 wan13aieRsuaznIsaaaulusunsudsdoyaannuasa Raspberry pi lugis NET

pie

NET pie undlsdnliuimsmumsifousoiudming q desimsamedeuldnuudy

azlasia dnsun1siouse

" r2.py - /home/pi/pankorn/

Fle Edit Fomat Run Opiions Windows Help

Ele Edit Shel Debsg Options Windows Help

iceogeas clent - macro gear

datetime

pic
WWntwLIRpr
NyB 111Bcl sk SXRSSIKELWE

micro gear create( gearkey, gearserel, appid | det
logging nfof-Now | am conested with nepic’)
subseription{iopic,message):
logginginfoitopics” “+message)

disconseci(}:
logging debug( disc

anect i work )

microgear selaias(“dorscmon’)

microggear on_disconnes

acket sockei(socket AF_I
17220109
port = 8888
s.comect((host, porty)

ocket object

# connection to hostname on the port

time slecpi30)
prisi(ms g2 + time.as ctime(timelocabime time time( ) )

" [Python 332 (efauh, Oct 192008, 1330117

GCC 4.9.1]

Type “copyright”."credils” or “icense(}” for more isfommation.
ART

19 PMINFO
PMINFO
i

code
et with netpie

nNetpieT estimails

i/ dwQhvVAS 3nWaB T

00 PM INFO c0
00 PM INFO e with
M INFO aNetpicTest/mail

AW QY433 WasTH

Wed Jun 20162534 2018
364412
Wed Jun 20 162606 2018
355,028

Wed Jun 20 16:2638 2018
3340

44,
Wed Jun 20 16.27:10 2018
353404

Wed Jun 20 16.27:43 2018

4003

Wed hun 20 16.28:15 2018
5,976

ed Jun 20 162847 2018
405,076

W Jun 20 16:2919 2018
308108

Wed Jun 20 16:29:51 2018
331

Wed Jui 20 163024 2018

TanCoE 3

Muil 4.3 Han1saieasuazn1snageulusunsudedayaiinuase

NET pie

Tac 15Colt 0

Raspberry pi lUgs
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] Vo1 ~ Y . ~ =~ ! < 1%
'ﬂ?ﬂ'g‘d’ﬁ]%LWUVLG]']W"\]@LL?{@QNﬁﬂ?iﬁ]'ﬁ')'ﬂﬂ@‘UﬂTﬁL‘UaNmaﬂU NET Pie 1UDLuaUaBLaILLa e

wanaaumSaslunsdaeyaf AN ULAIe1INg IngasanItalana I uLANDTIng g nas
Wumn 9 30 i Andeuatineuiavadliun USER Nderndslunissaaved NET Pie

4.4 Namsmaaui‘dmnsm%amia NET Pie fiu Raspberry pi ﬁL“flu User

Tunsnaaeulusunsuiidesinnsvaaauly Raspberry pi My User AUALMIITessD
uazmssuAeyandanuuasefing Inenaaeululusunsu Python Ardeyadlldazinisuen
foya (split) uazuvasArdoyailu interger luldsunsuiitevrludmAvdugiudoyaly
Raspberry pi

Byrancraada y- /homey pi/pyrancreada oy (2 —ox *Python 27.13 Shl- fhome/pi/warkspace pankamresd oy (2.7.13)° —Ox
Eile Edit Format Run Options Window Help ‘ Eile Edit She|l Debug QOptions Window Help
gearkey = "3yD7DddggLcgeHL” — |Python 2.7.13 (default, Nov 24 2017, 17:33:09) =
gearsecret = "dIx1VcisgcHh3JaSsKFSylul7"” [6CC 6.3.@ 20170516] on linux2
appid = "niponNetpieTest" Type "copyright", "credits" or "license()" for more information.
>35> i
client.create(gearkey, gearsecret,appid, {'debugmode’: True ====================== RESTART: /home/pi/pyranoread3.py ======================
20/06/2018 09:29:41 AM WARNING Deprecated soon: Please consider using setalias(
ef connection():
int ("Now I am connected with netpie") 20/06/2018 09:29:41 AM INFO check stored token.
20/06/2018 ©9:23:43 AM INFO Connected with result code @
ef monthToNum(menth): Now I am connected with netpie
I 20/06/2018 09:29:43 AM INFO Auto subscribe /niponNetpieTest/gearname/doraemo
n2
1 20/06/2018 09:29:43 AM INFO Auto subscribe /niponNetpieTest/mails
2 20/06/2018 09:29:43 AM INFO Auto subscribe /&id/pFkxbSMiGDWTEL7B/#
3 331.568
v 4, 6
/15, 20
6 (16, 29, 54)
| | 7 2018
Aug' @ 8, e
‘Sep' : 9, 337.824
Oct' : 10, 6
'Nov' : 11, 20
‘Dec’ : 12 (16, 30, 26)
}[month] 2018
ef subscription(topic,message): 386.308
6
s = message 20
R e R (16, 30, 58)
#s = b'6.256\nWed May 30 15:14:31 2018" 2018
sl = str(s)
record = sl.split() 317.492
power = float(record[@]) 6
w!nnth = mgntth!\!l_JmHecord[Z]) 4|20 ]
Ln: 23 Col: 18 Ln: 382 Col: 0

il 4.4 wanisnagaulusunsusdousa NET Pie fiu Raspberry pi #itlu User

4.5 msnageusasiielunsiaAmasnuuaeniing

foyandssmuuaseiinddildannsin gnasdhutuiinllusuuuulng tex wazuaniwa
Tuneufninesvesffld (Pc usen TaBesnasdutidronnunde Juilinsvaaes a1
N1INAABY LagNEINULaInd luniigindsansnauns auaau



27

14-85-2818 12:58:53 Power = 1843.19 Watt/Sqaremeter
14-85-2818 12:59:268 Power = 1882.29 Watt/Sqaremeter
14-85-2818 12:59:48 Power = 1894.8 Watt/Sgaremeter
14-85-2818 13:68@:15 Power = 189a.11 Watt/Sqaremeter
14-85-2818 13:6@:42 Power = 1897.93 Watt/Sqaremeter
14-85-2818 13:81:18 Power = 1836.93 Watt/5qaremeter
14-85-2818 13:81:37 Power = 767.924 Watt/Sqaremeter
14-85-2818 13:82:84 Power = 725.696 Watt/Sqaremeter
14-85-2818 13:82:31 Power = 885.46 Watt/Sqaremeter
14-85-2818 13:82:58 Power = 799.284 Watt/Sqaremeter
14-85-2818 13:83:25 Power = 697.544 Watt/Sqaremeter
14-85-2818 13:83:53 Power = 788.492 Watt/Sqaremeter
14-85-2818 13:84:28 Power = 855.588 Watt/Sqaremeter
14-85-28138 13:84:47 Power = 725.696 Watt/Sqaremeter
14-85-2818 13:85:14 Power = 631.856 Watt/Sqaremeter

A

A 4.5 fegredayandsnunaserfindnduiinlunauiiines
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INNANITNAFDINUINUTUATUANNAUIAINITAATUANINATNITETUAIINLBULL DT TR
WAMUKARgld Fandanunasenfingasiiuulargegalugieian 12:00-13:00 4 3Ny
[ a G4 [ & v
WU TIRGATanaMAIRINIAYsEINN 13:00 wiTusiuly



28

Solar Radiation 15/5/18
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Solar Radiation 22/6/18
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Python 3.5.4rc1 (v3.5.4rc1:385b368, Jul 24 2017, 14:37:10) [MSC v.1900 64 bit
(AMD64)] on win32
Type "copyright", "credits" or "license()" for more information.
>>>

15-05-2018 08:19:11 Power = 0.0 Watt/Squaremeter
15-05-2018  08:19:38 Power = 553.656 Watt/Squaremeter
15-05-2018  08:20:05 Power = 544.272 Watt/Squaremeter
15-05-2018 08:20:33 Power = 55522 Watt/Squaremeter
15-05-2018 08:21:00 Power = 545836 Watt/Squaremeter
15-05-2018 08:21:27 Power = 55522 Watt/Squaremeter
15-05-2018 08:21:54 Power = 553.656 Watt/Squaremeter
15-05-2018 08:22:22 Power = 556.784 Watt/Squaremeter
15-05-2018 08:22:49 Power = 548.964 Watt/Squaremeter
15-05-2018 08:23:16 Power = 552.092 Watt/Squaremeter
15-05-2018 08:23:43 Power = 563.04 Watt/Squaremeter
15-05-2018 08:24:10 Power = 567.732 Watt/Squaremeter
15-05-2018 08:24:38 Power = 567.732 Watt/Squaremeter
15-05-2018  08:25:05 Power = 569.296 Watt/Squaremeter
15-05-2018 08:25:32 Power = 570.86 Watt/Squaremeter
15-05-2018  08:25:59 Power = 573.988 Watt/Squaremeter
15-05-2018  08:26:26 Power = 577.116 Watt/Squaremeter
15-05-2018 08:26:54 Power = 373796 Watt/Squaremeter
15-05-2018 08:27:21 Power = 478.584 Watt/Squaremeter
15-05-2018 08:27:48 Power = 498916 Watt/Squaremeter
15-05-2018 08:28:15 Power = 522376 Watt/Squaremeter
15-05-2018 08:28:42 Power = 405.076 Watt/Squaremeter
15-05-2018  08:29:09 Power = 502.044 Watt/Squaremeter
15-05-2018  08:29:36 Power = 423844 Watt/Squaremeter
15-05-2018  08:30:03 Power = 420.716 Watt/Squaremeter
15-05-2018  08:30:30 Power = 572.424 Watt/Squaremeter
15-05-2018  08:30:57 Power = 544.272 Watt/Squaremeter

15-05-2018 08:31:24 Power = 431.664 Watt/Squaremeter
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15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018

08:31:51
08:32:18
08:32:45
08:33:12
08:33:40
08:34:07
08:34:34
08:35:01
08:35:28
08:35:55
08:36:22
08:36:49
08:37:16
08:37:43
08:38:10
08:38:37
08:39:04
08:39:31
08:39:58
08:40:26
08:40:53
08:41:20
08:41:47
08:42:14
08:42:41
08:43:08
08:43:35
08:44:02
08:44:30
08:44:57
08:45:24
08:45:51
08:46:18
08:46:45
08:47:12

Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power

Power

322.184
516.12

514.556
477.02

376.924
447.304
505.172
439.484
375.36

380.052
470.764
412.896
475.456
439.484
512.992
527.068
367.54

365.976
566.168
348.772
461.38

386.308
386.308
428.536
408.204
362.848
340.952
478.584
453.56

362.848
466.072
439.484
450.432
380.052
392.564

Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
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15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018

08:47:39
08:48:06
08:48:33
08:49:00
08:49:27
08:49:55
08:50:22
08:50:49
08:51:16
08:51:43
08:52:10
08:52:37
08:53:04
08:53:31
08:53:58
08:54:25
08:54:53
08:55:20
08:55:47
08:56:14
08:56:41
08:57:08
08:57:35
08:58:02
08:58:29
08:58:56
08:59:23
08:59:50
09:00:17
09:00:44
09:01:12
09:01:39
09:02:06
09:02:33
09:03:00

Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power

Power

536.452  Watt/Squaremeter
456.688 Watt/Squaremeter
367.54  Watt/Squaremeter
448.868 Watt/Squaremeter
462.944  Watt/Squaremeter
428.536  Watt/Squaremeter
395.692 Watt/Squaremeter
553.656  Watt/Squaremeter
505.172  Watt/Squaremeter
442.612  Watt/Squaremeter
405.076  Watt/Squaremeter
522.376  Watt/Squaremeter
395.692 Watt/Squaremeter
417.588 Watt/Squaremeter
498.916  Watt/Squaremeter
505.172  Watt/Squaremeter
467.636  Watt/Squaremeter
458.252  Watt/Squaremeter
430.1 Watt/Squaremeter
580.244  Watt/Squaremeter
469.2  Watt/Squaremeter
376.924  Watt/Squaremeter
470.764  Watt/Squaremeter
441.048 Watt/Squaremeter
505.172  Watt/Squaremeter
506.736  Watt/Squaremeter
442.612  Watt/Squaremeter
483.276  Watt/Squaremeter
434.792  Watt/Squaremeter
514.556  Watt/Squaremeter
584.936  Watt/Squaremeter
428.536  Watt/Squaremeter
506.736  Watt/Squaremeter
630.292  Watt/Squaremeter
577.116 ~ Watt/Squaremeter
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15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018

09:03:28
09:03:55
09:04:22
09:04:49
09:05:16
09:05:43
09:06:11
09:06:38
09:07:05
09:07:32
09:07:59
09:08:26
09:08:53
09:09:20
09:09:47
09:10:14
09:10:41
09:11:08
09:11:36
09:12:03
09:12:30
09:12:57
09:13:24
09:13:51
09:14:18
09:14:45
09:15:12
09:15:39
09:16:07
09:16:34
09:17:01
09:17:28
09:17:55
09:18:22
09:18:49

Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power

Power

384.744
412.896
265.88

553.656
470.764
491.096
519.248
498.916
634.984
539.58

Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter

547.4  Watt/Squaremeter

630.292
581.808
553.656
666.264
594.32

506.736
566.168
548.964
442.612
541.144
544.272
533.324
470.764
522.376

Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter

547.4  Watt/Squaremeter

497.352
481.712
462.944
594.32

564.604
480.148
520.812
534.888
525.504

Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
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15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018

09:19:16
09:19:43
09:20:10
09:20:38
09:21:05
09:21:32
09:21:59
09:22:26
09:22:53
09:23:20
09:23:47
09:24:14
09:24:41
09:25:09
09:25:36
09:26:03
09:26:30
09:26:57
09:27:24
09:27:51
09:28:18
09:28:46
09:29:13
09:29:40
09:30:07
09:30:34
09:31:01
09:31:28
09:31:55
09:32:22
09:32:49
09:33:16
09:33:44
09:34:11
09:34:38

Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power

Power

542.708
573.988
461.38

Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter

547.4  Watt/Squaremeter

519.248
575.552
498.916
525.504
667.828
491.096
639.676
575.552
578.68

691.288
689.724
483.276
581.808
600.576
530.196
602.14

572.424
605.268
581.808
642.804
484.84

591.192
667.828
649.06

605.268
616.216
523.94

581.808
669.392

Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter

703.8  Watt/Squaremeter

699.108

Watt/Squaremeter

a1



15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018

09:35:05
09:35:32
09:35:59
09:36:26
09:36:53
09:37:20
09:37:47
09:38:14
09:38:42
09:39:09
09:39:36
09:40:03
09:40:30
09:40:57
09:41:24
09:41:51
09:42:18
09:42:45
09:43:12
09:43:39
09:44:07
09:44:34
09:45:01
09:45:28
09:45:55
09:46:22
09:46:49
09:47:16
09:47:43
09:48:10
09:48:37
09:49:04
09:49:32
09:49:59
09:50:26

Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power

Power

503.608
672.52

520.812
639.676
656.88

545.836
600.576
597.448
620.908
630.292
600.576
523.94

572.424
739.772
653.752
656.88

735.08

697.544
608.396
616.216
661.572
555.22

570.86

559.912
655.316
577.116
503.608
539.58

628.728
545.836
534.888
641.24

677.212
633.42

606.832

Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter

a2



15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018

09:50:53
09:51:20
09:51:47
09:52:14
09:52:41
09:53:08
09:53:36
09:54:03
09:54:30
09:54:57
09:55:24
09:55:51
09:56:18
09:56:45
09:57:12
09:57:39
09:58:06
09:58:34
09:59:01
09:59:28
09:59:55
10:00:22
10:00:49
10:01:16
10:01:43
10:02:10
10:02:37
10:03:04
10:03:31
10:03:58
10:04:26
10:04:53
10:05:20
10:05:47

Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power

Power

567.732

Watt/Squaremeter

742.9  Watt/Squaremeter

636.548
624.036
735.08

710.056
767.924

Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter

625.6  Watt/Squaremeter

660.008
644.368
694.416
711.62

791.384
620.908
694.416
600.576
803.896
656.88

675.648
791.384
699.108
694.416
686.596
796.076
791.384
694.416
688.16

620.908
799.204
624.036
700.672
756.976
686.596
602.14

Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
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a4

15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018

10:22:30
10:22:57
10:23:24
10:23:51
10:24:19
10:24:46
10:25:13
10:25:40
10:26:07
10:26:34
10:27:01
10:27:28
10:27:55
10:28:22
10:28:49
10:29:16
10:29:44
10:30:11
10:30:38
10:31:05
10:31:32
10:31:59
10:32:26
10:32:53
10:33:20
10:33:47
10:34:14
10:34:42
10:35:09
10:35:36
10:36:03
10:36:30

Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power

Power

674.084
796.076
786.692

Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter

782.0 Watt/Squaremeter

821.1
708.492
655.316
791.384
885.224
746.028
844.56
802.332
789.82
752.284
658.444
686.596
695.98
645.932
683.468
700.672
841.432
853.944
775.744
832.048
819.536
758.54
681.904
697.544
697.544
756.976
670.956
822.664

Watt/Squaremeter

Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter




a5

15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018

10:52:18
10:52:46
10:53:13
10:53:40
10:54:07
10:54:34
10:55:01
10:55:28
10:55:55
10:56:23
10:56:50
10:57:17
10:57:44
10:58:11
10:58:38
10:59:05
10:59:33
11:00:00
11:00:27
11:00:54
11:01:21
11:01:48
11:02:16
11:02:43
11:03:10
11:03:37
11:04:04
11:04:31
11:04:58
11:05:26
11:05:53
11:06:20

Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power

Power

855.508
783.564
688.16

719.44

656.88

738.208
675.648
863.328
744.464
680.34

735.08

796.076
894.608
744.464
780.436
649.06

777.308
736.644
813.28

785.128
929.016
908.684
746.028
796.076

Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter

860.2 Watt/Squaremeter

805.46
688.16
868.02
716.312
756.976
705.364
929.016

Watt/Squaremeter

Watt/Squaremeter

Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter
Watt/Squaremeter




15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018

11:06:47
11:07:14
11:07:41
11:08:08
11:08:36
11:09:03
11:09:30
11:09:57
11:10:24
11:10:51
11:11:18
11:11:46
11:12:13
11:12:40
11:13:07
11:13:34
11:14:01
11:14:28
11:14:56
11:15:23
11:15:50
11:16:17
11:16:44
11:17:11
11:17:38
11:18:06
11:18:33
11:19:00
11:19:27
11:19:54
11:20:21
11:20:49
11:21:16
11:21:43
11:22:10

Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power

Power

817.972
647.496
772.616
766.36

802.332
846.124
642.804
730.388

Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter

742.9  Watt/Sgaremeter

746.028
744.464
817.972
717.876
857.072
811.716
889.915
739.772
857.072
783.564
736.644
789.82

827.356
900.864
869.584
736.644
882.096
694.416
882.096
733.516
719.44

711.62

738.208
778.872
689.724
844.56

Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter

a6



ar

15-05-2018

15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018

15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018

15-05-2018

15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018

11:22:37

11:23:04
11:23:31
11:23:59
11:24:26
11:24:53
11:25:20

11:25:47
11:26:14
11:26:41
11:27:09
11:27:36
11:28:03
11:28:30
11:28:57
11:29:24
11:29:52
11:30:19
11:30:46
11:31:13
11:31:40
11:32:07
11:32:35
11:33:02

11:33:29

11:33:56
11:34:23
11:34:50
11:35:17
11:35:45
11:36:12
11:36:39
11:37:06
11:37:33
11:38:00

Power

Power
Power
Power
Power
Power
Power

Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power

Power

Power
Power
Power
Power
Power
Power
Power
Power
Power

Power

688.16
836.74
749.156
861.764
817.972
807.024
891.479
789.82
864.892
794.512
702.236
772.616
835.176
697.544
760.104
816.408
772.616
747.592
866.456
778.872
796.076
877.404
739.772
835.176
821.1
752.284
699.108
753.848
763.232
763.232
692.852
755.412
877.404
755.412
763.232

Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter




15-05-2018
15-05-2018
15-05-2018

15-05-2018
15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018
15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018
15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

15-05-2018

11:38:27
11:38:55
11:39:22

11:39:49
11:40:16

11:40:43

11:41:10

11:41:37

11:42:05

11:42:32

11:42:59

11:43:26

11:43:53

11:44:20

11:44:48

11:45:15

11:45:42

11:46:09

11:46:36

11:47:03
11:47:30

11:47:57

11:48:25

11:48:52

11:49:19

11:49:46

11:50:13

11:50:40
11:51:07

11:51:35

11:52:02

11:52:29

11:52:56

11:53:23

11:53:50

Power
Power
Power

Power
Power

Power

Power

Power

Power

Power

Power

Power

Power

Power

Power

Power

Power

Power

Power

Power
Power

Power

Power

Power

Power

Power

Power

Power
Power

Power

Power

Power

Power

Power

Power

785.128
797.64
766.36

771.052
719.44

756.976

730.388

877.404

767.924

889.915

772.616

741.336

705.364

703.8

767.924

979.063

916.504

810.152

863.328

747.592
789.82

767.924

752.284

786.692

900.864

846.124

785.128

791.384
852.38

908.684

938.4

882.096

799.204

225.216

509.864

Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter

Watt/Sgaremeter
Watt/Sgaremeter

Watt/Sgaremeter

Watt/Sgaremeter

Watt/Sgaremeter

Watt/Sgaremeter

Watt/Sgaremeter

Watt/Sgaremeter

Watt/Sgaremeter

Watt/Sgaremeter

Watt/Sgaremeter

Watt/Sgaremeter

Watt/Sgaremeter

Watt/Sqaremeter

Watt/Sqaremeter

Watt/Sgaremeter

Watt/Sqaremeter
Watt/Sqaremeter

Watt/Sgaremeter

Watt/Sqaremeter

Watt/Sqaremeter

Watt/Sgaremeter

Watt/Sqaremeter

Watt/Sgaremeter

Watt/Sgaremeter
Watt/Sgaremeter

Watt/Sgaremeter

Watt/Sgaremeter

Watt/Sgaremeter

Watt/Sgaremeter

Watt/Sgaremeter

Watt/Sgaremeter
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15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018

12:53:58
12:54:25
12:54:52
12:55:19
12:55:47
12:56:14
12:56:41
12:57:08
12:57:35
12:58:02
12:58:29
12:58:56
12:59:24
12:59:51
13:00:18
13:00:45
13:01:12
13:01:39
13:02:06
13:02:33
13:03:00
13:03:28
13:03:55
13:04:22
13:04:49
13:05:16
13:05:43
13:06:10
13:06:37
13:07:04
13:07:32
13:07:59
13:08:26
13:08:53
13:09:20

Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power

Power

788.256
778.872
841.432
855.508
927.452
786.692

Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter

782.0 Watt/Sgaremeter

932.143
780.436
774.18

769.488
819.536
819.536
830.484
894.608
797.64

764.796
775.744
758.54

741.336
850.816
741.336
832.048
777.308
746.028
841.432
875.84

794.512
866.456
883.66

883.66

858.636
788.256
721.004
832.048

Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
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15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018
15-05-2018

13:09:47
13:10:14
13:10:41
13:11:09
13:11:36
13:12:03
13:12:30
13:12:57
13:13:24
13:13:51
13:14:18
13:14:45
13:15:13
13:15:40
13:16:07
13:16:34
13:17:01
13:17:28
13:17:55
13:18:22
13:18:50
13:19:17
13:19:44
13:20:11
13:20:38

Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power
Power

Power

775.744
832.048
803.896
878.968
772.616
711.62

761.668
805.46

839.868
833.612
832.048
861.764
725.696
810.152
789.82

825.792
810.152
855.508
878.968
785.128
756.976
810.152
788.256
780.436
789.82

Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
Watt/Sgaremeter
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2.1 TUSHNSUNAEUNI58T1UARNY ADC

from machine import 12C, Pin, Timer
import ads1x15

from time import sleep_ms, ticks_ms, ticks us, sleep

import time
addr = 72
gain =2

i2c = 12C(scl=Pin(5), sda=Pin(4), freq=400000)
time.sleep(1)
adc = ads1x15.ADS1115(i2c, addr, gain)
adc.set_conv(4, 0)
while True:

value = adc.read rev()

print("value = ", value)

time.sleep(1)

52

9. 2 TUswnsu Socket server Tu ESP - 8266 d1ansuniswuasAardndlWildund ey

uase1¥ind uazdeAluds Raspberry pi (Socket client)

value = 0

print("value = ", value)

value = value * 7.82 /5

return value

#import for socket
import socket
serversocket = socket.socket(socket. AF_INET, socket.SOCK STREAM)
host ='172.20.10.9'
port = 8888
serversocket.bind((host, port))
serversocket.listen(5)
print("This is main.py")
while True:

clientsocket,addr = serversocket.accept()

print("Got a connection from %s" % str(addr))
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power = readpyrano()

power = power * 7.82 /5

print("power = ", power)

powermsg = str(power)

msg= powermsg +"\n"# +"watt/Sqaremeter'+"\n" #"srisakate” +
clientsocket.send(msg.encode('ascii’))

clientsocket.close()

time.sleep(1)

¥.3 TUsunsu socket client Tu raspberry pi d1m3un1siesvadoyandenunasaniing
211 socket server Tu ESP - 8266

import socket
import time
from datetime import datetime
loop = range(10000)
for iin loop :

s = socket.socket(socket. AF_INET, socket.SOCK _STREAM)  # create a socket
object

host = '172.20.10.9'

port = 8888

s.connect((host, port)) # connection to hostname on
the port.

# Receive no more than 1024 bytes

msg = s.recv(1024)

msg2 = msg

msg = msg[: -1]

#save to file

data = open("data.txt", "a")

msg2 = msg2.decode('ascii')

date = datetime.now().strftime('%d-%m-%Y  %H:%M:%S")

date = date +' '
data.write(date)

data.write(msg2 )




data.close()

print(datetime.now().strftime('%d-%m-%Y  %H:%M:%S") , ' Power = ',

msg .decode('ascii) , ' Watt/Sgaremeter')
s.close()

time.sleep

2.4 Usunsuansudeanan Raspbrry pi luds Net pi

import microgear.client as microgear
import time

import logging

import socket

from datetime import datetime

appid = "niponNetpieTest"

gearkey = "jnYgYwWnéwL9Rpr"

gearsecret = "ZkFNyB11IBrlak5XRaSOKELWE"

microgear.create(gearkey,gearsecret,appid,{'debugmode”: True})
def connection():

logging.info("Now | am connected with netpie")
def subscription(topic,message):

logging.info(topic+" "+message)
def disconnect():

logging.debug("disconnect is work")
microgear.setalias("doraemon”)
microgear.on_connect = connection
microgear.on_message = subscription
microgear.on_disconnect = disconnect
microgear.subscribe("/mails")
microgear.connect()
print("Nipon")
while True:

s = socket.socket(socket.AF_INET, socket.SOCK STREAM)

socket object

# create a
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host = '172.20.10.9'
port = 8888
s.connect((host, port))
# connection to hostname on the port.
# Receive no more than 1024 bytes
msg = s.recv(1024)
msg2 = msg
msg = msg[: -1]
msg2 = msg2.decode('ascii')
iflmicrogear.connected):
microgear.chat("python",msg2 +
time.asctime(time.localtime(time.time())) )  #str(int(time.time())))
microgear.chat("Giant",msg2 +
time.asctime(time.localtime(time.time())) )  #str(int(time.time())))
time.sleep(30)

print(msg2 + time.asctime(time.localtime(time.time())) )

55

v.5 TUsunsudauiu Raspberry pi 989 User %11n151%usafiu Net pie Livafedayann

[ a ¢ < v
wawmuaaa'mmﬂmLnU‘l"ﬂugﬂumaga

import microgear.client as client
import time
import MySQLdb

gearkey = "3yD7Dddggl.cgOHL"
gearsecret = "dIx1VcisgcHh3JaSsKF5yluL 7"
appid = "niponNetpieTest"

client.create(gearkey,gearsecret,appid,{'debugmode": True})

def connection():

print ("Now | am connected with netpie")

def monthToNum(month):




return{
Jan': 1,
'Feb': 2,
‘Mar' : 3,
‘Apr' : 4,
'May' : 5,
Jun': 6,
Jul': 7,
'Aug' : 8,
'Sep': 9,
'Oct' : 10,
‘Nov': 11,
'Dec': 12

H{month]

def subscription(topic,message):

S = Mmessage

#
print(s)
s1 = str(s)

record = s1.split()

power = float(record[0])

month = monthToNum(record[2])

date = int(record[3])

year = int(record[5])

time = record[4]

time2 = time.split(":")

hour = int(time2[0])

min = int(time2[1])

sec = int(time2[2])

db = MySQLdb.connect("localhost","pankorn","123456","pyrano2" )

cursor = db.cursor()

sgl = "INSERT INTO pyranoUBON VALUES ('%d' ,'%d’, '%d', '%d','%d", '%d', '%d',
%f' )" 9% \
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(0, year, month, date, hour, min, sec, power )

try:
# Execute the SQL command
cursor.execute(sql)
# Commit your changes in the database
db.commit()

except:
# Rollback in case there is any error
db.rollback()

# disconnect from server
db.close()
print(" ")

3+

client.setname("doraemon2")
client.setalias("python")
client.on_connect = connection
client.on_message = subscription

client.subscribe("/mails")

client.connect(True)

#while True:

# client.chat("doraemon","Hello world from pyranoread. "+str(int(time.time())))

# time.sleep(2)
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v.6 TUsunsuadngrudaya waiudeyanasuueasaniingllu Raspberry pi lagiiu
Fayaitu U dou Jufl 1ian uwazAmasuLsfindlumieindransaunsniuaisu

create table pyranoUBON(
id int not null auto_increment,
year int(4) not null,
month int(2) not null,
date int(2) not null,
hour int(2) not null,
min int(2) not null,
sec int(2) not null,
sunpower float(6,3) not null,
primary key (id));
GRANT SELECT,INSERT,UPDATE,DELETE,CREATE,DROP on piranometerl.* to
‘pankorn'@'localhost
'identified by '123456';
MariaDB [pyranometer1]> create table pyranoUBON(
-> id int not null auto_increment,
->  year int(4) not null,
-> month int(2) not null,
->  date int(2) not null,
-> hour int(2) not null,
-> min int(2) not null,
->  sec int(2) not null,
-> sunpower float(6,3) not null,
-> primary key (id));
Query OK, 0 rows affected (4.07 sec)import MySQLdb







