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Design of the Low Cost Micro-Climate Station Based on LabVIEW
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Abstract

The objective of this research is to develop a small and low-cost weather station.
The station will be wireless, transmit and receive data via radio signals. The 45mW solar cell
will be used as a solar irradiance sensor which is very expensive for the weather station, and the
PIC18F97J60 controller will control the transmitter and receiver system. Moreover, the author has
developed the weather monitoring software by using LabVIEW. After testing the measurement
percentage errors with the reference weather station, the results showed that the relative humidity
measurement error is equal to 3.106%, the temperature measurement error is equal to 0.685%,
the wind speed is about 4.527%, the wind direction measurement error is equal to 5.236%, and
the solar irradiance measurement error is equal to 0.501%. The longest working distance between
the weather sensor and receiver unit is equal to 145 meters.

°o_ o o &

mddy  : aanddeemevunadn  lWsunsuandinenmasunean  gamgil anududuing
ANULTNYDILESDTIRY LabVIEW

Keywords : Micro-climate Station, Climate Monitor Software, Temperature, Relative Humidity,
Solar Irradiance, LabVIEW

* fanustszanunulyswadlgdiannseing watianatepin@mutsb.ac.th 3. 0 2969 1521




1. unth

flaqiiunndszineialaninmsinaasnni
Faomeiioldlunsifudeyafiaiuenna
wazihdoyasnlduselepiograndnwne wu
THlunanennsaionnmfielidssssuldy
Foyaarmifeaiuanzeona Hu Ay
gamnll uwazuIsa a7 Wawsaunnun3ou
TunmsidudiaUsza i wiaifiaudufiou
AufoFinesssund 1wy Audwin Aousiufiu
Ty w50 Awanwgey wazwyfing usu

& v

upnaniludrsadinnsldaanifaennaiie
AsLivdayavesanrzanaluLe aziud
fitinshinsalsslnfimasnunauwny lnaamz
28198952 uUHAR AN ANE S U LEsDTIRE
LATNANNUAN TRYATDIANMNTULAIBTINE
ANUEIANLAZTIANI9AL DaRgRAIwIns
wazAsduding adldlunnstssfiudings
HAR WA LAz aNTIOUSVDITZDUHAR NN
fanane [1] wenaniludadefinnsaand
faomallflusunsinens Wy numsy
wazinEAINTINRENaN 19w Wy [seguiile
nanlauamgs lsuzue sduduznas
T5siunse 153lne wazutasinunsaiiadu q
Ul AT TINAT [2] [3] [4] s
avspeiiBuiwesiinendy q leunadn wu ia
asdulutiy SauSunaniey Anusuene
wazpafiszuunaefionInagannLInaey
3u 9 lednse aaniinenmelaeiialy & 2
dnwaz @ wuufiany wazuwuulany deity
agAuANUIINZaNTBsEUTiRART lulassns
flaznanamszuumMsinan1TeInALLY
fidedoyaliany fiTadudsfifsadasions

JsasIIMsiaddd uns.ws:uas Ui 9 aduil 2 Auandu 2558

U5z uanssausweesuy Kaninanwas
wsvanfingwiny aaniinanmzanmetuazld
Fuasnasrsialumsianndweasss 9
wazthenisalsasivlily adrdennas wis
seluiineuimesifudoyalaessuunsinans
ia;dmmﬂmwwﬁﬁ [5],[6],[7] dadinaIn e
finandudsznavludiaduires faudas
Neyauad ﬁamé’@@ﬂmﬁmﬁmuaﬁu’im WIAG
dalifuazuonmed auUnsalfenaIduus
WuiadeedioTaiifisnaroudnege Tnoiannz
NANVDUBUEDITAANNTUVDIUEDTing
U NARAYIUDY Kipp & Zonen, Novalynx
#38 DAVIS Instruments 7ifinaanniazdisten
A dazspadnananmelssing 633y
Fefluseqelafiasiniunszuuifinangnas Tny
Mlnasasvuadnidudumesiauaeiing
NAUNULEULERITInANT N wENDTinET
TN ANENUIZINA LAz TDURD TS
TiddrRanatnaansinsueisausy
Talumslgau Tnanslfwaduaseniinduunn

=3

LA UEUIDDS A ADIINTU ATV UL

= =

Buneduiuaudgs 1y uanguuduandalng
F9EDANADTDULIARTDY M. Benghanem 8],
bazNIINeanNYne M.A. Munoz-Garcia [9]
waziAduiaonldifuires Tngunglivas
ansBudinsTisflunszmenanliigs uazidon
Fuweiiannuiinazinmeauiinanzay
WlF3mM wazRRiunIzDDaDenailesii
wiiiduaddonines wassusedoyaniy
aawAnglugunud 433 MHz waznmass
MIUBeeIZUL WamRanaInaInng
To TopnanianaassuSuuiisuiona

M3ipaNAIeeilaindede auingUsasd



RMUTP Research Journal, Vol. 9, No. 2, September 2015 \3&

209mM 73 wazifinlfnisuanenasnusagls
wupszpzlnaruszuBumesiin 3duRele
fRILNTENALIS5YUD Climate Monitor Sl
T#lusunsu LabVIEW wedszlanilunsifiu
Fogauaznsuszandldanudu 9 sold

1.1 aunsnina:3sms
1.1.1 Buasianasaniing

Wanntulagldwaduasanfing siandn
Wen 2um 5x5 cm 0.5V 90mA wald R
AN 0.01Q ARVUNUAUIBAELENTING WAy
1 lUNaaneiRANANNITULENaNARY (W/m?)
WinanaldauuaeIUUaY wanANT Ap AN
nIzua I ALUUTNUATIADAIANULT U LSS
ofing (Iradiances, W/m? wasA1WIIAud
anadeu R_Iegldndnnistadnszuadaneas
VDUDAE AIDRTANANATT (1) BYIels

2

Any usedudildoanunazfidndouunniald
Instrumentation amplifier AD620 73
ufiuaud dunmngeuiniiiovens fy i

Ui 1

I = KH] (1

SC

~

o K #e Calibration factor (-)

H f® Solar irradiation (W/m?
\BaARENDNTIngTivnunFTiien Calibration

Factor whit 67mA AW dndlginannnns
m

NANBDN

Solar +
Cell R, R,
sensor=

-

JUN 1 2asduireiiauaseiing

1.2 1BuIsdsSiaau

2,

Idudenldiduwesinnnuiiiauuas
NAN19ad (Anemometer) Model 7911,
NanNIUe9 DAVIS Instruments 8@1 Output
An Wind Speed = 1600 rev/hour = 1 mph
W&z Wind Direction {4 Variable Resistance

0 - 20KQ; 10KQ = south, 180°

1.3 iBuisesiaarungina:AoWBUALWNS

AAduidonifuired wwudinnenisusn
NURBANNWINADY 1 WazHuATeRY Ju PM
HM-005-01 289 PRIMUS duizasfai
ssnsatannuduuazaamailalusifioady
Wi u1laeAuTUdNINS 0-100%RH uaz
gl 0-100 serwalBus Hudygiu
4-20mA/0-10V/RS-485

1.4 MSododNIUUS:UU

1.4.1 Measurement Unit az1a5gna
AMNFULBDIFAAGY 9 Ap Solar Sensor,
Anemometer, Temperature and Humidity

Sensors WY uALUASN Y e A/D 10T



&

C55526 WeeUSHN CIRRUS LOGIC flu A/D
Converter, 16-bit 3993UBUNA 4-20mA 4 B9,
0-10vDC 2 %@+, Instrument Amp 2 %499 (52U
mV) 1§ MCU n329a ARM7 TDMI-S a3
LPC2368 904039 PHILIPS UlUa$avae ETT
AIUANNT LS A/D Converter FraF
U Keypad 2UNR 8x4 1§ WaAAMNAKHIUAD
ICD 2 U559in 16 §8nws Logger Aiiinle
adlil SD CARD snunandifnnus (9g19toy
5 Audl) Sudedoyany Serial Port lagld
Futasdygnalugadeassu YS1020L
RF Module

1.4.2 Monitor Unit 13lugadeansiild
Tumssudedoyaiwesifvaiu thdggrad
Suldirnu A/D wazaadh MCU aiszna PIC wos
18F97J60 wasuSwn MICROCHIP wazdl SD
card §nASuTUTinFNTYALATANNTOLAANHA
I¢uuas LCD MA3pe3y wavaunsane Serial
Port 191g ADLAILADT I UARINA UAZALIAL

selusunsu Climate Monitor 733
u Tawldlsunsu LabVIEW

RF 433MHz

P p—
s

2 LR

\

B 15| on ¢l

L égm o o nm | ARMT e o

L] v o taemne | IPC23GR | | N =
e = i | @ »—-w
= - Tempurran

L | - | | Sty

Monitor Unit Measurement Unit

JUR 2 dwdsenaureeszuuaaNTin 81nAIUR
Wwnsedssndn

JsasIIMsiaddd uns.ws:uas Ui 9 aduil 2 Auandu 2558

Temperature,

PC based monito S

3U7 3 szupaandiamiavuiadnsnadsendna

1.5 msweuwhlusinsuamiidaoxmeAuvtnaian

(Micro-Climate Monitor Program)

TUsunsuaanisameruiadnlsenay
Tusaldsunsudas 3 Tuswasy fp

15.1 LinkAram.vi o lUsunsugasi
vihmdhiirmuanesa madeuss Fogunsal
meuen lulasennsdld port USB com1 #e
iusuasifu Serial Port iefnsieiumn
RF Module Hiasudayaannazainid 5 a fip
Temperature, Humidity, Wind Speed, Wind
Direction and Solar Irradiance LLé”Jﬁmme
Foyaramunutasudoyasanaudinnunds
Auldlu Array fiwanzas dWisdeluselysuwasy
Tppsuansna (Main.vi) wazlUsunsuuans
AsmkuuBealngd (Main Trend.vi) waziiuas
Tugnudeyafi PC Taswuldsunsy Main
Log.vi Meaziduaunsliswnsa waaslugiuuy
Block Diagram ﬁ\‘igﬂ‘ﬁ' 4

=

=
=]

gllﬁ 4 Block Diagram of LinkAram.vi



RMUTP Research Journal, Vol. 9, No. 2, September 2015

1.5.2 Main Log utheenidu 2 dw fp

Main Signal Log (sub.vi).vi i duwsy
Tsunsugoafifiuuasiiufin (Logging) Toya
AaraTiauafildunanlUsunsy LinkAram.vi
adluneuiaLaesuandlu3uuy Block Diagram
Fagu7 5

Signal Log (sub.vi).vi #® lUsunsugas
fifiuuaziiufin (Logging) foyanmuSeulyd
fun NeazBoavadiswns wansugluy
Block Diagram ﬁ'ﬁgﬂ‘ﬁ' 6

LI

[ o] [F)

gllﬁ 5 Block diagram of Main Signal Log

(sub.vi).vi

A

E'l 1
3 s
= | [T

L e ] e
..._.'?1.._,“ ) @3— = ]
:f]irﬁ ' T Y

iF =

h;_J o IEIEE“

317 6 Block Diagram of Signal Log(sub.vi).vi

1.5.3 Main Trend fin lWsunIugasde
Main Trend Log (sub.vi).vi yiutnditien
Fpanaanizanmaneruaiiu STy wans
NAFYANTLAAINTIN BUDLIA1A3Y (Real Time
Graph) ‘[mmfﬂﬁmummsa LADN YUIALAZAVDS
Wunswlasuazidanveddusunsy wansly
Block Diagram ss3ufl 7

Real Trend

B

=

§1]°7'i 7 Block Diagram of Main Trend Log

(sub.vi).vi



&

2. ISmsnaasv

2.1 ﬁmﬁ”’\‘iL%wnm‘ua:mamﬁi’mmmﬂ
PunEnTdnAdaRILNTuDS naREAY 29
anfiinanizomaniiuwn3aeinsneds fa
Weather station iq'u Vantage Pro I wandnei
299 DAVIS INSTRUMENT %ﬁﬂﬁﬂ@lﬁa
AR WU TeAaiuE ISR Gl
(1) Pyranometer +5% Full Scale (1800W/m?)
(2) Humidity Sensor +3% RH (3) Temperature
Sensor +0.5 Celsius (4) Wind Speed Sensor
>+1ms (or 5%) (5) Wind Direction Sensor +3
Degree dnwazvpAzaeInssBananediegLi
8 ANIUAIINAABIIALATINUTRYAEANS
2N uSuf 31 WamANAN W.A. 2557 T3NS
1181 08.40-17.00 . Tngisiarn Sampling Time
PaAIiAeaaainiy 300 Aund Tay
wIaeinfiwaunTuldisnsraduaiiidesnts
Fann 10 Aunfi wazdwedemn 9 300 3und
waziAfidaldaandfneniasie 2 10
I3V UNUKALAIATRANANIANNANTIA
A8 A" Relative Errors (%) lngss8smessning
frdsdypauazisudpgauildlunis
nAapIwAD 70 w3 fegud 8

”

7UN 8 aanilinemAdede wazaandinene
AATNRILNTY

JsasIIMsiaddd uns.ws:uas Ui 9 aduil 2 Auandu 2558

2.2 mmeanemszazneiinadign
TnsfnnsgaanniineInFsuInLEnANEUEN
1A LLazﬁmﬁ”’\imﬁuﬁagapmua:LLamwamu
Tusunsa LabVIEW Tuuuanssiianansases
Windule laifionmsants msSu-dedanu
Tasldv3nanuumeluaminsaumalulad
NpusPagITIUnT guduuny3 wals v

'
al

P19DNANT 16 HAZDIANTINTNIAA 36 WU
yhmsnaasssauanslugzuil 9

3UR 9 waunuanuInafidlunsnasanszes

NNANITU-ded I

3. wamsnaaavia:dosniwa
3.1 wamshadaumwawala

HANITIAANAANIZINIATS b AN fe
gl ANNTUANINS AnaEian irmiea
wazANULITNYDNLENDTInY WIBUiBuAY
s2rdne gaaandinenAvuaLEnTivnATe
AT (Measurement) uazyaaniiinan1ne
ANMNABNNDY (Reference) WaZNaNIIAUIN
ATRANAIAANNAIIIANANITINGY WU
AfinnaIARALYEINNTIRANA U NS

WINAUSaYaz 3.106 ATRANAIANANANITIN



RMUTP Research Journal, Vol. 9, No. 2, September 2015 e

gamnll whits3ppay 0.685 mRanannaas (W/m2) Solar Irradiance vs Time
M InAfirnaNwiniuSayas 5.236 AN : Error=0.501% |
RananaleagannnIinA1ANNSIaunAY " |
$ouaz 4527 wazAidgannnyiarmANnudy 6:
Posuaeanfing Winiusesay 0.501 Muazidun =
PINIINANENNIZDNAS LB haZAN BRI T
Aananadildainnista uansluns s 10 . ——
2914 JUN 12 AfianaIsRINATInANLaDTiAE
senineanndiinameavunatanuazaand
) Relative Humidity vs Time o v
" InaAIzeIMADNNEY
= I A e AP
5 | Error = 3.106% | (m/s) Wind Speed(m/s) vs Time
‘:5::.':s.'.:f.f_ﬂ;'"'-"_‘.:;ne!sa_!r:»;:a;::sg.:r:e : |Error=4.527%
3Uf 10 FananPAATIRANANNTLdNTNS ’
seninaandinenAvunaanwazanl i AR
Sanmzenmednede L v —answ

JU% 13 AfianaInaInn1ITaRIANLTIAN

JereadinonFLunaLanLazaani
Temperature vs Time
(Degree C)

i IREANIZDINNFBNEY

Error = 0.685%
s (Degree) Wind Direction(Degrees) vs Time
400
0.00 — 350
s A s -
s i s
m -
FU7 11 ARanarpannmsTadigungiisening - E""n'ﬂs‘m%'
aafliaeniAvuialanwazanniin . LM UUU
CHUPERRINERRIRN AN oA

JUM 14 ARanaIRINMTIRANTFNI9ANTZNINY
dandvaeniAauntantazaaniine
AA122DNNABNNEY



@ JsasIIMsiaddd uns.ws:uas Ui 9 aduil 2 Auandu 2558

3.2 wamismmuydy Micro-Climate

Monitor Program

TswnsuanfiinoinAauiaaniineu
azuann1aouelinns iuaninansInan
anzeme b fuds Tulnuausnsnansin
ez 16 wazfidumunuiiioidenidngns
yeululuasng 9 Wy TREND, HIS.TREND,
REPORT uaz EXIT Jusiu wazdeanunsn
enuakaAsNaN T IR LN UULEN
ase feidunsiivdeyaadugudeyamaly
in3psrpuamesrhauldmunng Fdusunsy
fivmurduinauldlunan ed Funseniy

o o

nquszasAndmITaimual

OVERVIEW

gﬂ‘ﬁ 15 Font Page of Micro-Climate Monitor

Program Shown Overview Mode

3.3 wamsaas:a:nMumssu-advdrynyun
Inanaa

nannaane nudn szpzlnafigeaiiinns
Fu-dedqanaussaauingfinaud 433 MHz
deoldanenie 4 fesanniinenmavuin
EnTmUsendnd Siszeenie 145 wes e
naaavludilas feanaeil 1 wazilonaasy
Tuifisigr assafinsnslnsmsnsasasulsl

21A13 wazealiuaneNAT WU SeENIed
5u-dedyanailalnaiigade 70 wms

A1Te7 1 HAMINAARNUDITEEEMIU-detaya

Tnafignludilas
SEHENY MSNARDITU — §Y -Ea:‘;aﬂ%’aﬁ
(1un3) 1 2 3 4 5
80 Y Y Y Y Y
100 Y Y Y Y Y
120 Y Y Y Y Y
145 Y Y Y Y Y
150 N N N N N

nanewe: Y An Su-dedoyals
N fn 5u-dedoyalals
4. asu

annansi3suiisuA1idalannan
Auanfildaniaeedioingnede nud wwdldu
ypansinaadeiuasneds Wultluuwmne
fisonndesiunnA1 AMRANAIAAINANTTA
ANTIANI9AN LazAIANNLTIaNTARANANA
WNTIgAIENINe 4.527-5.236% &naTiiin
ATRANAIADIANUIANAATAINN LU U1V
anemometer fitullun1Inaane fien
wind direction=+7degree kazA1 wind speed
=+1.5bm/s (or+5% greater) Fafidunnin
anemometer 204LA3DIASNBUINAY +2
degree/ =+0.5m/s &1ATUAIAMNITUDDY
waeefing dmsugangidaianainlay
figauazidulumuauuiigiusoensidy e
azfamIsmMsiadely WalildaAINy

[
oo

HUUENYDIANTINNTVU LEU AITWAILNIDININ
Radiation shield sn@insaifiatlosiuzaifuisos
FamnuBuduinsuazgungll o1agaelien
AananAnsInFANNBudinSanas denalil

>

ANANNULNUEVDINTINRATU



RMUTP Research Journal, Vol. 9, No. 2, September 2015 @

dmivszazmalnafigalaelsifidefiauang
fiaaninemAundneUssndaivinenu
8wy 145 wes egnalsfinny ewaded
vinliifiudaseeiiatnantdzeniafild
Fuwesanuidiuuasoiing Afiduiaundu
el deawalfsiazesannfineniasunmaan
fmanasldinnmsizlddpaihdiduees
Fannuduuseofindiitisnengeunn Tosunsy
Micro-Climate Monitor wifazlga1ulssby
Dosduusadsimunldanansnasieseeu
Foyasrsaumealaainlysunsulagnselay
liisaelnanlndaanldiiatnlyasrensinain
TUswnsu Microsoft Excel luaunanadside
wasimuagesalaiialidyssansan
@Jwﬁu faguszezraInsdedynniilnaty
KaTANNRANANAANANNTIAATFANaRaY LA
WaazlduszynaldluBenasdlanolyly
DUNAR

5. naanssuus:me

VOVDUAMAMLIAINIINAIANT WAZ
AnNTIRNIINFNENS UWINedu e luladisns-
N9AAEITIUNN NatuayusuYszaNansIag

6. 1I9NaA1S9DD

s wlloalsas wazAmMe $TUUASIANA
ANNUINADUA2B AT DI BLTULDDS
TEansdwiviufinnzgnuzunn 5
ECTI-CARD 20183, 8-10 May 2013,
Suranaree University of Technology,
Thailand.

Campbell Scientific, Data Loggers, Sensors

and Weather Station, http://www.
campbellsci.cu.uk/ (Online)
http://www.smartfarmthailand.com/
granmonte/Micro_Climate_Station.htm
online access on 30 December 2013

M. Benghanem, Measurement of
meteorological data based on
wireless data M acquisition system
monitoring, Applied Energy, Volume
86, Issue 12, December 2009, Pages
2651-2660, ISSN 0306-2619,

M.A. Muifioz-Garcia, A. Melado-Herreros,
J.L. Balenzategui, and P. Barrerio Low-
cost Irradiance sensors for Irradiation
Assessments Inside Tree Canopies,
Solar Energy Volume 103, May 2014,
Pages 143-158.

N. Watjanatepin and C. Boonmee
“Development of LabVIEW
Monitoring System for the Hybrid
PV-Wind Energy System”, Tech
Connect World Conference and Expo
2010. June 21-25, 2010, Anaheim,
California, USA.

Nattapong Tongrod, Krisanadej
Jaroensutasinee, Adisorn Tuantranont
and Teerakiat Kerdcharoen Information
Technology for Smart Vineyard
World conference on agricultural
information and IT, IAALD AFITA
WCCA 2008, Tokyo University of
Agriculture, Tokyo, Japan, 24-27
August, 2008.



JsasIIMsiaddd uns.ws:uas Ui 9 aduil 2 Auandu 2558

Online, http://www ku.ac.th/kunews/kut-one. Prodata, Affordable automatic Weather
html.access on 22 February 2014. Station, http://www.weatherstation.

cu.uk/ (Online).



