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Abstract

Water quality monitoring and assessment system was developed to analyze physic-
chemical properties of natural water resources and water released from industrial factories.
The initial operating step was to measure pH, temperature, dissolved oxygen, and conductivity
of water by using four sensors. A microcontroller board named “Arduino” retrieves these value
from sensors. Then, NodeMCU connected WiFi network to pass on the data and the data was
stored in database. By using the developed system, the results obtained from water quality
analysis can be displayed on web application which were categorized into three levels:
normal, awareness, and crisis situations. The data obtained from the field test demonstrated
that this prototype system could be further applied for monitoring and evaluating of water

quality trend.

Keywords: sensor, database, web application, water quality
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vssomanasniulaniulnasluesnia Aldunasaduaseniindduuvdesidangslalin sounds
Isfinsthowagaduaseniindunldvuilan

lwaswadnfenliludagiu wiweenilu 2 nqu fe
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nauwadLaIeindfiinanatsfadaiUssiandaneu asutanmdnuavesHand
ety Ao wuuiibiu gUndn (Crystal ) wazswuuitliidugurdn(Amorphous) wuuilidu
sUndn azutesendu 2 vila Ao ¥ilanEnieadameu (Single Crystalline Silicon Solar
Cell) uay wilandnsmdanau (Poly Crystalline Silicon Solar Cell) wuuitlsidusundn
AowtinflauutezuosHadaneu (Amorphous Silicon Solar Cell)

nduLraduasefindivinainaisuszneuililidaanou uvaduaserfingiil
UsyAnBnngedia 25 Wesidudtuly wifiangenn ldfeutanlduuiulan 3ddonu

dusumnafisuuasseuusiuuaadudulng

U7 2.4 TwanSiwad (Mslifhinendnuisszimelng, 2558)

2.4 M3dedyeurauuuuliane (Wireless Transmission)

[

msdsdygrauuliane Wunmsaelewdeyasening 2 dumiwieunnnit Inglldieuss

Ausiediilnfinlag nisdesdyyrasuuliasuuald 3 sYuuu laun Aduing (Radio Waves)

11l@asIN (Microwaves) hagdunsise (Infrared)

lassns3deilldnisdedyaauiuunduing dallesrussnaundnvesnisdeanswuulane dusialuil

1.

foya (Data) annsagnasuuuliane Inedyayaasnauliivaduing Ssnduingduua

a

drunilaluanasurduwdmaniniluyeindendy “auddng (Radio Frequency)”

Toyannviinausagnasiaenisldainuiineg

[ 1

Tugratu/Auegadu (Modulation/ Demodulation) Yeyavzgnanauluaduaudine

Y Y

Tnenseuulugiadu Weldsuadudygraazdiunssuiunsilugiady iowenien
Joyasen
an1igu (Base Station) neluusasisadaziianiigu Feazdwuas Sudygndoans

wad (Cells) Wunsuusiiunesniudiuges nasazgnasnieluwadluindvane

1%
12 1 U

Aeluwagwing

o i

gunsaldedynauaraunsaliudyain AfuanudIngniousigdayariansasgnas

A ] U
U L&Y}

Inegunsaldsdeyeyins (Transmitters) wavaunsalsudayayiad (Receivers)

]
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[ o

audndudedddounsaluazanandalunissudedyaro ibissuudinnuanunsalunisiudsdoya
Tuszeglnaldilueod1ed

Jadevaanaluladiians fAs TJ9nsNN15anN0USUIMEY LATTANNIUTUNIULIN DNVI9UIN

7] U L]

[ v '

TdyayraunduaudfeIiy desinisuvinisideuresdygiu mogrunalulagnisdeansuuuls
anelutaqiu Wy IEEE 802.11, Global Positioning System (GPS), Wireless Access Protocol (WAP),
walulad 3G uay 4G WHudu

[

2.5 9uUI8iNe1Ua9 (Literature Review)

sruudnludfiiionisasiadanuainiiladnissuiauiuidausidie a.a. 1980 lnegn

Wawgy tetduldlunisnsraianuniniiwnunisloussauay W Osborne et al. (1981) e

d‘ ) = s

v"v’wmLﬂ%aﬁaﬁiﬁﬁm%’umﬁmmmwﬁm zAUALEN 100 Wn M3vhuedeasasdidnnseiind
waziduimesinuamingngg 1wy gungll Anudu uagAmstliih Gudu enadestetesiin
Tudesmsfmurgunsallutasnaidu viladesdefignaiet ududinsdivuialug uasiidivn
mugaUszanm 150 Youd fuandlugud 2.5 uasssuunsieuveaniesdioldiinissudstaya
Mngunsaimupuuanduzui 2.6 intesdiofifautuiannsavinuldedes 14 u fuhlideyad

ainladinueIukaAalomInTu Inswesesdloaiusansivinlauindy 12,000 Teya

) Subsurface Buoy Set ) Surface Control Station

SUT 2.5 1asesilensaatananini (Osborne et al. 1981)

Y 9



SENSOR

SIGNAL RELEASE
CONDITIONING SENSOR i *1 MECBANISM
INTERFACE

SURFACE CONTROL STATION

r 1 |} waTER

AcousTIC SAMELER
OR
CABLE —
COMMAND LINK
CENTRAL
Tl “Somsie [ oarr
MEMORY [T
CPU
SUBSURFACE BUOY
ACOUSTIC
OR
LOCATOR EMERGENCY CABLE
PINGER PINGER DATA LIKRK
n) System Block Diagram ) Subsurface Buoy Block Diagram

SUN 2.6 STUUNSYINNUIBLATRLNSIInAMAINLY (Osborne et al. 1981)

U q

Yue and Ying (2011) laWmuiszuuiasadiefinniugaainidilaeldidumesyialiane

[

(Wireless Sensor Network: WSN) waga1fenaanuuaiafindainwauloaeaananndl) anwazusd

'
[

sruungnRITUAanslugun 2.7 nssudatayasenituniesnsiadn uasiasesniuauasly

[
1Y

walulad WSN IEEE 802.15.4 Joyananmindiiale wu anudunsn-ne uazanugu iuduy

Solar Power System

2 12V Battery
M149 Charging Regulator U
Solar panel 13.5V, 1.5W |
Interface Circuit
Relay
12-9v 12-5V Relay Control
Voltage R\;ollage
Regulator gulator
5V Power supply
Input Pins
Instrument —{ /\ A
0-2.5V output OpAmp 0-3V butput S UN Spot
LT1013
RN — —
: |
Turbidity Redox pH
Sensor Probe | _IE’H‘/R&_I:)‘X [ .
OBS-3+ 1H30 : NS TH20
e |

JUN 2.7 ssuumsvhauvesiasesiloniainamun1midi (Yue and Ying, 2011)
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Damian et al. (2012) lasmup3esiiowasseuuinnunmiilagldssuvaiadanagssuy
15any feszuvanewndalaaenldlusinmaea SDI-12 d@wmwszuuliaelaaanly XSTREAM RF modems

JUT 2.8 LanIn nTINVeLsE UL Toyanunminiiala wu gamgll anudunsn-ang anugu uaz
< < v
AALAN LUAl

L N
3 XSTREAM l—'

m SDI-12 | SDI-12 /
RS-232 RS232

2.4 GHz

N
XSTREAM

8 | sDI-12/ | 3012

JUN 2.8 szuumsviniauvedaIedilonsiaingmunnil (Damian et al. 2012)

TCP/IP

v '
a

sruvinauaninngniauidulagninludansiuinuidin Sado Usewmalusena laudl

Y Y

AUNUIANALATEEDTIUNIN 3 Wik (, I Uag 1) wazsuvisanitgiu (BS) 1 uvs Aauanslugun 2.9

JUN 2.9 syuunsaaianun i iusnauineiin Sado Yseinalusaina (Damian et al. 2012)

syuutadetieidulsesuuuliany (Wireless Sensor Networks: WSNs) 1 uszuuiifiondiu
Tnehalulumahluldeutunsmmaiaamniw egndlsfiou auannsavesssuuinaia WSN-
based §aldifisawadnsunmsnsiatnszuuiidvuinlng Snvaindueesiidnuasitldaiuise
Wasuulasdnwuznsldauld dsdu Nasser et al (2013) Faldimunszuuniansaainnuanind

anunsalasuniad wiby wsetinduinleladn 1aeld seuu Web-based Information Portal wag



32UV Sleep Scheduling Mechanism of Sensor Nodes Liel#anu1saUszndanaaiu wagiiuia

E]']EgﬂﬂﬁVTN’W‘LJSUEN'ﬁ%J’UUiﬁ ATNIINVBDITEUU

Zigbee WSN1

Gateway

Zigbee WSN2

Gateway

Gateway

Zigbee WSN ...
|

NONWEUNY

Y

Base
Station

Zigbee WSN3

ugauandlugud 2.10

Data Management

Data Center

&
I

IOATDS-IUDI[D)

Web Server

End
User

Information
Portal Client

JUN 2.10 syuunsaaianmninii (Nasser et al. 2013)

nsmuszuunludfiiionisnsaaianuandnbiivdsusdadluauddu audndndnves

ANUaNTvesgUnIal Aunun1sHangunsal wasinalulagnisivdetoya duandlunisned 2.1

(Regan et al., 2009)

3197 2.1 AaudnwazuazdeAnmiudmsumsuilvdymlunsiaueniedionsivingaunind

DESIGN FEATURE

COMMENT

CHALLENGE

SOLUTIONS

Robust sensors.
monitoring module
and ruggedisation

Sensor maintenance and
housing are a major
factor.

Sensor materials can be
weak and susceptible to
fouling or breakage.

Select good quality well
validated sensors/

Low Cost

Cost will depend on
networking requirements
(real-time alerts or
manual data collection)
and sensor type.

Bringing the cost of
sensors down to enable a
low cost of ownership of
the network.

High volume production driven
by need. will bring the cost
down.

Low Battery
Maintenance

Battery life will depend
on the sensor(s) type and
monitoring frequency

To provide adequate
power for long-term
deployment.

Power harvesting approaches
are becoming widely used e.g.
solar panels.

Real-time data
gathering from
remote locations to a
central server

Options available,
depends on terrain —
GSM/GPRS and WiMax.

The sampling locations
are sometimes remote.

Employ drive-by or near-real-
time data collection options.

Programmable
sampling periods
(continuous to days)

Will affect battery life.

To identify frequency of
sampling needs.

This is driven by user needs.

Presentation and
ease of handling data

Report generation and
trending would be
standard. Data will be
presented in a format that
can be readily imported to
other systems.

To simplify the data
collected for the user
needs in relation to
reporting requirements.

Use easy to understand web-
based templates with visual
representation of data.

Portability

Necessary for rapid re-
deployment of sensor(s)
from one sampling site to
another.

Some autonomous
sensors require a battery
that adds additional
weight to the device.
However. this will restrict
the size of battery to be
used and hence the
operating lifetime of
sensor(s).

Employ robust systems &
systems that provide sufficient
data. No need for a full sensor
suite in all situations.

Variable sampling
frequency

To include a trigger
mechanism which would
change frequency of
monitoring upon a change
in weather conditions.

Depending on location the
power needs may limit
frequent sampling or there
may not be access to
wireless communications
for immediate data
download.

This is driven by user needs
and will be user specific.
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JPUUNNTIYRITTUU IR mhuwuusnludAuseneulume 2 dumndng (Ui 3.1) dell
1 UWnaedgndaany Usenouniy wielgalaad 1n3eaniuninIsunsalunmes waskunnes

2. msweusegUnInl Usenaume

- Wuwes - Ua%a Arduino
- NodeMCU (ESP8266) - Pocket WiFi
- gudeya - Buwennaindu

[
[

Tupounsinusuiunnuudleaieadazifundsnuuaetiing deiiunissniuaunsg
1139 udnhmdseliihildldfuvivunne JueiesmuaunsviaunmeIazvithiianglaiy
Tfuszuu Woszuua Suvhaussinaunminandumesis 4 driivseneudae Wuwesine
arununsn-ang gamnd UTunmeendiavluih uazaranitlndh visniuuesa Arduino asusn

I P Y 1 A4 o & W 1% I3 a o
ALY ULYDIVNUUA LLa?aﬂC‘]@l‘U NodeMCU LWE]"U@LﬂUﬂﬂiqum@yjaLLagLLﬁ@QNaL"J‘ULLE]WW@LF]%H

Frol=4-
7730 Solar Panel
‘ony Database

100 + * » @

Eharge
Controller

WATER QUALITY
SYSTEM

H
e -
Web Application
—— -
Battery

JUN 3.1 mnsauvesszuuinnunniwuusnluda
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3.1 WHAITIYWAIIUY

ﬁ?ﬂ']iuWélﬂﬂﬂuﬂ']ﬂLLN\‘iI"UdWL"?jaé ANFUNIT
E
pP==
T

e £ Ao wasnuluiisnueilolunieiu windu 100 Tndmatilu

T 79 5288na1N5UBaIINAinglunteiuy Janvinndu 5 97kue

P=ﬂ=20
5

Jadenldyunn 20 o4 (FUT 3.2) uwarlduunmeizwin 12 uesuusalus (GUA 3.3)

SEALED LEAD CALCIUM BATTERY
MF (P - Ca) PASTED-FORM PLATE BATTERY )

NV BATTERY LIMITED PARTNERSHIP
WWW.THAINEWENERGY.COM
MADE IN THAILAND.

SUN 3.3 LUAADIVUIN 12 hoUwUTeTalad

Y

\ATRIAIUANNISIITIURNET YT TiatuAuNTUsEanseualninasiunmes Wiednengnis
Tdnuveaunnes dsspavuawiiursesnninssualiilvaanundleangsadguunined fedu
YUIAVBAATBIAIUANNITTIFINTEUALIT AIsTvunnszualunisvsaunnInseualiinve s

lgdwas AaiuaunsnRenlEiATeMIVANNTIIFAUAMDIVUINAIA 10 WeuwUsauly daguit 3.4
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Solar Charge Controller
5V Max2A

JUTN 3.4 LATDIAIUANNITVISIULUALADIVUIN 10 wouwUs

Y

3.2 MIvanuuUdIuYaNragUnIal
SUN 3.5 WAAITUABUAITHNIUYDITEUUTAAMATNULUUDALUIRA LSUANINNUBSA Arduino

Y 9

Suanangugesauasui 4 a1 laun Aranudunse-ane gamgll Usunaeendiauluil wazaiy
il udndsAiaraaluda NodeMCU 311U NodeMCU ¥1n155UA13 4 A19InUesa Arduino
ndwinsdsluifiudsgiudeya wiounwanmawuuisealniuazimsziauainindeaiuniaiv

LOWNALATU

Database

Oxygen

e

WATER QUALITY
SYSTEM

Web Application

1%
[

JUT 3.5 TURoUNS1INUTRITEULIRRMAMUILUUSRLULR

3.2.1 maYaudasznitauduwesivuasa Arduino

' I ' a a a H o Ay v ¢

A1AuLdunsa-ang gaungil Usinaeendiauluin wazanuilvi alaainwuiwesasgn
deludauasa Arduino wuuiemaisilagldnisdearsteyawuueynsu (Serial Transmission) 1k
odlddayayrauuing (Asynchronous) undudiimuadamzlunisiu-deloya urldisnisinun
JULUUMISU-dedayatiunnuny waverdunisinunmnuiiveanisiu-ddiniu lnsazauseuds

1%
= v g

Y
Joyaitarfauasuns 4 i1 dauandlugui 3.6

Y
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39

JuArmnudu

NIA-A

)

a

DINYLIU

IUATAIUUN

IUANY RN

3 u

( aumsieu )

JUT 3.6 AsunansnsWousiessninadueesiu Arduino

3.2.2 NM51WRNABIENIIUBIA Arduino iu NodeMCU
\ie Arduino SUANNIATUNY 4 A1 AzdsAnvunlUgs NodeMCU tngldnisdeansdeyauuy

aynsy (Serial Transmission) Mlifesld@yay1auuniing (Asynchronous) undusmuuadamglunis

Su-detaya wildiBn1simuaguuuun1siu-dedeyaduuiwny are1duni1siinuaAmsIvedInIs
Fu-dalviviniu

3.2.3 M51WaNARI¥N I NodeMCU fiugudaya

v
o

n1svdeusesenine NodeMCU fugiudeya lagazyinnissiuaivesdueesig 4 a1 lidu
Toyariindannuiievinnsasamaualundoniu Fansdsrviaualuiuigiudeya wedwmiunis

SengUeyadeunas Tuneunisyhauswuandlugun 3.7
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( LIAUAU )

A 4

LSUNISLYIUADILTIING
NodeMCU fiugudaya

msdeAIng
AFAVIAAMUNINLA
Tuiugagndoya

UNISVNGU

JUN 3.7 fsnuuanin1sidensasening NodeMCU fiugiudeya

3.3 msaamwugw%’aa&a

16

nseankuugIUuteyald MysQL dmiun1sdnnisgiudeys lnensugiudeyalsenaudie 5

[

v (Column) fall
1. U wou U vian

2. AnAadunsa-ang
3. AUSIAeRNTLAU
4. anutilniln

5. gaumniilunn

asuneRagun 3.8 Inedeyanasimndaivluusaziad asgndwiyng 10 wid

4 1 - > N
AasaiaRmuaI
Tu wou U an datetime
B anudunsasn  varchar(10)
F eondiau varchar(10)
B il varchar(10)
F euugdl varchar(10)
& J

U7 3.8 ER Diagram nsdmiiudeyavassyuuinnunminuuudnlulii
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3.4 PANUUUNTILIULANWALATY
s dveenndndudunisinavedeyaiudumesiie ieliauisadfdeya
Yo IMANIInsRTald s ataglu saudmansinseiilesiuwarn1ssengayadoumnas

Falnmsulasainluviivsenndindu AU 3.9

Home
(Automatic Water Quality
Monitoring System)

FEATURES LOCATION DATA GALLERY TEAM CONTACT
. Wan13 N3NNI AT ” & oA
Real time - . N . Y VDY ALWULAN
AR AATIEH uanIvaya

EU n 39 Iﬂiﬂﬁi’]ﬂ‘daﬂﬂu%’]ULL’E]‘WW’aLﬂ‘U‘L!

[

LUSKFATAIUAIL

1. wihusnvea Tukenndndu dgud 3.10

< S D @ () www.myproject-ee306.com/s5/san.php + = 72 e

AUTOMATIC WATER QUALITY MONITORING SYSTEM FEATURES LOCATION DATA GALLERY TEAM CONTACT

‘s AUTOMATIE
WATER QUALITY®

MONITORING
SYSTEM

?LJ 3 10 WU’WLLiﬂ‘UE]\’iL’)ULL’e]WWEiLﬂ‘ZM

2. d1Uve9 Features UANINITOTUIBTNNTBILATINUUALAINTINNTINNUYBITLUUT AIFUN 3.11
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& S I @ T www.myproject-ee306.com,/<s/san.php ¥ = 7 &

AUTOMATIC WATER QUALITY MONITORING SYSTEM FEATURES LOCATION DATA GALLERY TEAM CONTACT

fuwavlasooiu

Tasoviudsarhfuioassosaamumwih cu chuktvRnaasu WatRnsiutvuuslduvsvlurifiooosiadulustnnadonalFainsnm
wumvtumsdomsteymarumwidashomuican Tagpsrhms3amas gauknd sandoututhua:a>wthiwih SoFdenapansadilu
Ussgndidmodiumsinuasisu idonstavavisiiwiugnauamw th 1ludu dwudousadousu assoasuarunmwilhindusdosusurioe
afsnspasovasupumwihAuvaasonisovugaaiknssy 1uciu

&)
- i L)

 aiitoring

<>

JUN 3.11 N1NU09lATHULATAINTIUYBITEUU

“

i

3. Location sryanunivivinnsinnsgunsal aagud 3.12 lagsdunusiingunsallufindsuagzyionis
NAOUBLNIUTUNUINTG UMVINYITEY TN
« > O @ @) www.myproject-ee306.com/ss/5a 4 = 1 =

AUTOMATIC WATER QUALITY MONITORING SYSTEM FEATURES LOCATION DATA GALLERY TEAM CONTACT

LOCATION

i Saen Suk f o Nemer Nom R
*h saen Suk, Cnon Bur District, Chon Gitections: | Bave N
i Buri20130 .

View larger map

%
%

% A
H;/ % Google

5 Map data 82019 Goagle  Terms of Uss  Repart amap smar

'
=

JUN 3.12 anuiinvinisinssaunsal

4. Data \Jun1sthdeyalugduuusneg Taun nsmenurauvuisealnilugduuuiaiesilonaning

(Gauge) Inaipspaiiotnrinnudunsa-ae Auasuanadsaranudunsauazfihtuiansaanudu

A3 druasesiioTadn 3 i1 loun Avsnaeendiau Arrnudilii warAguugll Inedduazuans

= 1

faAturiudseds uardunuansdsanlugicingd duansluguin 3.13
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== O @ D www.myproject-ee306.com/ss/san.p b4 = 7 =

AUTOMATIC WATER QUALITY MONITORING SYSTEM FEATURES LOCATION DATA GALLERY TEAM CONTACT

> Uaya real time <

/(l /m\

\ 2 \/
7.45 0.25
\\ /

/‘ ”T;”\J\ // - \\

(D)
\/ 1:}('/ \ 34, szn

>>>>>AANIWDILEQVWANISIIAS1tA<<<<<

SUT 3.13 MsTeauNawuuiiealngd

Y

Funoudaly fo nsuanmamsiesziaunimindowiu Tnevs 4 duninsg dunou

MFIATILNUAAIAIFUN 3.14 nduviMsSeuLiigununisen 3.1

5.5¢pH<8.5 &&
02>2 && Con>500

pH<5 || pH>9
|| O2<1 || Con>1000,

5<=pH<=5.5|
8.5¢=pH<=9 || 1<=02¢=2 ||
S00<=Con<=1000,

((aumsvhanu )

JUT 3.14 desnunanidunaumsiinsigndeya

A a | < '
19 pH A 1AL TUNIA-AY
02 fp AUsueandLauluun

Con fa Aranutiludn

WenaduA1d “AANLNBLAAINANITILATIZE” (FUN 3.15) 2einthAuaninan1Tins g

Usnguunasiiegndlugui 3.16 namslnseazianstonnunuioululunised 3.2
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§ v

M13991 3.1 MIIATERdoya

AU audunse-ang Gainuaandauluh | arnaniiludin
Unf 5584985 11NN 2 foandi 500
¥lseda 5995513985099 1-2 500 99 1000
g Hosndi 5 3o wINNI 9 Honi 1 111n731 1000

>>>>>AANIWDLEQVWAMSIIAS1H<LLLL

§ v

JUN 3.15 Yaivalduanamingnansinsendeya

//l T
L5234

< PAS S —
() @ ()

JUN 3.16 Han1slaszviRanninilawu (n) Avestdiegluinaueiung

Y

() ArveseglunaeiiEhseds (a) Awesdiegluinaeiingd

doundunisuaninnalisuiisuiiwesfeyaiiioldlun1simasidoya wazaisnauans
Joyadounds weoldlunisguunliumsivasunlaeoys duandlugun 3.17 wazaavnedunis

wanswazeaiuAufgIfuAa199 WuLRuA oS UIeAnumNvanTunsidauvesihlulsas

29 Faguil 3.18
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J < '
AR TUNTA-ANY

AUSUNaLeNTLAU

AnmuL tHn

NAN15ILATIZH

a

Un#

a

Un

Unh

a

Un#

Un#

A pH agludinuthseds

GRPHSE

a

Un

A pH aglugrnthseds

Aeendianluinegludindise s

nse e

RERSS!

A pH aglugrnthseds
Aeendauluiiegludindse s

ﬁhmmﬁﬂw%aeﬂuszhuﬁhizi’q

g (nse)

Un#

A1 pH Wunsa

N (n3n)

Jnd

A1 pH Wunsa
msUsulRAeendaulu esnlideindy

NTININTFIU

NgR (n3n)

A1 pH Wunsa
mUsulgsmeendialuih iesmndawhnd
NTININTFIU
msUfulssmauthinih Wesandianganda

NOTININTFIU

IR (wa)

A pH Juua

A (wa)

A pH Juua
msuTuugeAmeendiaului Wesaniidwiingy

NN

IR (wa)

A pH e
msUFuUgsmeendauluh esaniiding
NATNINTFIU
msUfulssauthinih Wesandiangenda

NN
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AUTOMATIC WATER QUALITY MONITORING SYSTEM FEATURES LOCATION DATA GALLERY TEAM CONTACT

> anstomis3iAsizRdoa <

)
-2 < 500

s i S |
i ~ 1000 ]

Time = pH o2 con temp
2019-04-02 07:53:16 494 2.52 1597.00 33.40
2019 04 02 02:02:16 619 2.57 1590.00 2220
2019-04-02 08:13:17 6.30 2.60 1594.00 2338
2019-04-02 08:23:18 6.40 347 1591.00 33.44
2019-04-07 0R:3%:19 647 271 1594.00 2257
2019-04-02 08:43:21 6.51 3.2 1593.00 33.52
2019-04-02 08:53:21 6.59 aa3 1597.00 3353
2019-04-02 09:03:22 675 5.52 1598.00 33.55
2019-04-02 09:13:22 6.91 6.37 1599.00 2350
2019 04 02 00:22:24 7.1 5.57 1597.00 2263

Showing 1 to 10 of 343 entries Previous 2 3 4 s 35 Next

JUN 3.17 M5 93R e idyauasms kAR daadaua

Y

@ wwew.myproject-ee306.com /=5

AUTOMATIC WATER QUALITY MONITORING SYSTEM FEATURES LOCATION DATA GALLERY TEAM CONTACT

> JogawuaL <

_dpH -
A wiBunsa-choilluwisitlas$AdArydondud vldans:utmiuvwisiDioostuuiasznuarumwlitton vovusanalng Tasrfrual3sa>wibu
nsa-diotutnasthiuasssogiudoo 5-9 lassnubunsa-choUEsuRsudoukunmwduso

dwmsurusunrupensiouludhaunsnlhIVUSsUIRBUAUAILNOSTIUTAGULHUMWEIUETO

- AAWhIwh -
msumnwihiwdhansnhluSsuiiisuiuimiosgiulddonmumwaua

o

ssnsrem water:
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