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ABSTRACT

Water became an important factor for propelling production process of
any industries or factories and groundwater was option for production cost reduction,
especially in areas where had no surfacewater. B.Foods Product International Company
Limited, an affiliate of Betagro Group, was located in Lop Buri Province to daily consume
huge quantity of groundwater for production process in its factory. Measuring and
recording levels of groundwater in 2 ground tanks related to volume of the water at time
point of every 3 hours must continually be done every day in order to prevent lack of
water fed into the factory that may impact of its production process. The main problem
was caused of unexpected non-working of pumps. Knowing fluctuation of water levels
could provide their immediate improvement and recover to avoid serious impacts. A
microcontroller board could be employed to control groundwater volume in order that
the company could closely follow up levels of groundwater in the ground tanks in real
time and continuity. This study went on designing the microcontroller board for managing
utility system and maintenance by using with level meter and wireless receiver and
transmitter for testing working efficiency every 3 hours of each everyday during 1 February
2016 till 11 March 2016, totally 40 days. It was compared with those of same duration
done manually. The findings revealed that the figured from 2 methods became similar
and had very close relationship with each other. This could indicate that the simulated
microcontroller board could be employed to automatically control groundwater volume
efficiently. The company could bring it to appropriately trace levels of groundwater in the
tanks in accordance with water usage behavior in each period of time for disruption of
production process caused of insufficient quantity of groundwater. And, this could be

adaptable benefits for improvement of any organizations and also for any further studies.

Keywords: Microcontroller Board, Groundwater Volume, Real Time Monitoring
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nannmulugilunsantuiinveusarUedenfunsiinainnsBuantuiiniiavie

waznsiuanantufinatvsesauiululuundenaleednsainauies arulisdellies

a

Tunsaatuiinilunariannsnlddguiiinuwugnsaialuiuiaziafdesiinisen

=

Tuitnlugreignsiainainau wasimsnadue) lngaivsuaiddiuinliuigny daudes

NNTEAUUTNINTTeNiuINIaanAIUnduINgALLEIINANNUNNTBIVDUATRIGUUILAY

Jadur199 FedamansenumeanszuIUNITNENYRILT1UIUD IR BIMEAYEINLAYUTENY feq

wundupnudemefenainTuls vl duneunisvihaukuuaatuiintagldissunuuniil
goibinsifiuriusugudeyaineatulsunaiiuiaaiguliwagdensldlivesuienn &
ANgeen Tusiugn wavanusatlldusslevilatdosunn nanfe v3EnY dodiiudunau

miﬁwmﬂumiﬂauﬁé’fagaﬁamﬁuﬁﬂlé’mﬁiﬂmﬂimamﬁaLmaﬂu‘iﬂi%w&ﬁﬂeﬁwaﬁﬂﬁw



22

L33

apduninasayatuiin
wuusne 3 Palualaedngain

-

Uoudeyaadlulusunsy

lulaswansdndiva

(%

dugn

2N 3.1 [N 9vieuauUng

3.1.2 funsuntsAiulaseany

msdniulassnuizunnmsfnudeyariag MAsdesanunaadoyatssian
sinee Tidedels ot ldnunulassasimusduneunisiniulassufifivunyes
nniuTeeenuuulassuiisludiuvesgunsaiusznaudieg Mdueninuiiuazdinnes
goiuafarnnisideulusunsusieg ieldidursasarvaudmivldidoudedu
lulasmoulnsaians ilethmndrusvszneuiuudliiinismaassfannuduldimnga
Aeuumeaeuats Tumsvegeusiaduniafuduiunsiinanuuse 3 daludluud
ave (GT BTG 1400 uaz GT BTG 600) ynfusswinedudl 1 quatus 2559 Aetuil 11
flunan 2559 571 40 Sunvusalusi@ Faldivuausazganailinssiuganaiontufinuni
dethinusuifeuiudeyaiiantufinaudnilutisnanfeniu mndeyavesia 2 undsd
Amnsuansefudvdotananldindudeyaiannsaldunuiuld Taofigaysensveaey
AnduiussEninadeya 2 unas o sedummAaLAAeuTiseNsuldNFenar 1 Fodiriunis
nndoU ?qumsaﬁwqjma‘dizmama§ﬂﬂ%'jaLﬁam%’aaqﬂﬁm%’uﬁﬂﬁﬁwmmﬁfn,aua@iaiﬂ il
dutu awdesiinisnsaeunniunsudnaiaiieviinisuulgudly Ysenouviennaes

FUNY LAZNAFDUTUIIUDNAT



23

= Py dl
ﬂﬂ‘l&k"]‘ﬂ’ﬂﬂ;ljﬂLW@"J’]\?LLNuiﬂi\N’m

aanuuuiarsuwazllsunss

\ 4

1U92NaULAZN ANDITUINL *

NAFOU U5utgaufila

NIU

Uszanauazasuua

(%

duan
AN 3.2 H9TURBUNTALEETATINY

= = o

3.2 52U8U25998
mMsfnwessilidunuidoadsnannmaiudeyaiilumisie annsldnuuesa
lulaspaulunsataasnosnuuutazasresduialfiduiasninsiatnusuinsiiuinanuy
snluliAnunuuilmngaudiunsantuiinangnfsvinseaunusvne lduuuiunulnfuas
A15ds UuUin wazkansniunsiduasatulasmaulnsaass d9u1unleiasigmdseusieu

YsurnsuruiaalaesiuluvatAviinseninedudmsuneaauussansainni1svinauy e

\AT0elleNIA 19T MABAUNMTANYITNANUENTINNUYDLATOFUUIUINIAMIIY

Y H

= =
3.3 WunAnw

& A = < a a v =] L4 v & a s o o w

wunnlglunisAnwinduvsiauaieluuien Jiad WUsand Sumesiuduiua 91in
gunefaunfiay Jarinanys Tudniiuivesvaiviiuagiesu jufinisauaugua lagldi
nsveaygInkazlasunseydiRegagndeddunisldanuiliionins@nwiuaznaasnay

! v Yy 2 A A o dy ves =~ -1
AINUUILLAT mwuwwaﬂﬂ%ﬂﬂmu 2 LAY AU



24

3.3.1 Yaiiuin (Ground Tank)
Tgdwiuiniiuuasinuiuiamanauldannis@euviesaiuna 12 Yeyaaiziay

1

g a o ' ;o A & ! ' ! = g a o a
guiuimavesusen deudahiiulilldlulssnuiussuuvieds gdlulagdu usdne &
Uaiiuin 2 Yefilieusaru Usgnaude GT BTG1400 AfAuguds 1,400 gnuieiiums
(14un3 x 351A5 x 311AT) Wag GT BTG 600 7HAM9UIEe 600 gnuiAfiuns (14U x

1505 x 31n3) agulanvanuiiviuaiianuannsalunisyuiasanlaae 2,000 gnuian

1 <

wns (@) Wnedwimangulaagdanszareuniuinlilung 2 densuwazdaieenluldain
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299949 2 Uslpeylumindulaus na1ife seaulsunaunuInnaveeia 2 Usazusulvindu
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sedutilussosUssann 6.45 wns TnedanuasiBoaUssanm 1 4 aunsoldildods
soiilesgeaanne 50 fiadduni
3.4.3 \a3esdudedyanuuylians
U1 NodeMCU V2 LUA based ESP8266-12E NodeMCU V2 Development Kit
$1uam 4 edesdmsuldfuafiviiuias 2 1nfes TnsinTesusnideuseiuiniesinsesiu
Uhinasthdemeiadalaonss
3.4.4 1A389AIUANNAN
HugunsniUszanauazuaninadiunaty $119u 2 gausnaenauvaiiutiig 2
wislaedeuseriulilasaeulnsaaes u Arduino MEGA 2560 - R3 fnmaudAlassay
Usznausiy ATmega328 microcontroller, Input voltage - 7-12V, 14 Digital I/O Pins (6
PWM outputs), 6 Analog Inputs, 32k Flash Memory, 16Mhz Clock Speed Faldsauu
WeMos mini NodeMCU WIFI ESP-8266, 4 Channel 5V relay 4 %94 LuU isolation control
Relay Module Shield 250V/10A, Portable 3G/4G Wireless N RouterTL-MR3020 ag
Mini Mobile Wifi 3¢ Wireless Router USB SIM Card Modem Dongle WCDMA TF Card
Slot dwi¥umuaumshnuressueesTaUsinathveslnunnsndaemadeldiaua
myvhauvedlnuaiviiwume suasmuaivimihiidunats Tnevihnsussaanadeya
fildsy Sufindeyansmirsanusiead uaswanmaniatinas viil Idvhnisdeudeinias
munuinguesalulasnoulnsaiasd  anmsdesenn1sAnyiveanidng ywurdiadgna
(2557)  fildvinisAnwnuvninisesnuuuveialilasaeulnsaaes dmsunisianisszuy
asrseyUlneuazgeminge neidonuTin 9.40nd TWsdind Sumesiutuuua Srimdunsddnw
uaglfoonuuuuazdrasueinlulasroulnsames welddamsssuvansisalnauasgentige
meluussnm Ju fiTeiadenthieusaurasusinlilasreulnsanesidoutuidssondld
agesadlilulusunsudisaguresmhemuaundniun1smeaes
3.4.5 gunsaloaniiuag
3.4.5.1 1Usunsu Arduino-1.6.9-windows
T fideunasaeulndlusunsuliifuvesa ESP8266 wiouasndu ¢

BIUNNG Arduino T8ANManNIsU89n19 C++ ASBUAIBAWIVDY Aruino
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o]
Genuino
ARDUINO

AN OPEM PROJECT WRITTEN, DEBUGGED,
AND SUPPORTED BY ARDUINO.CC AND
THE ARDUING COMMUNITY WORLDWIDE

LEARM MORE ABOUT THE CONTRIBUTORS

oF |[CIIEETICTH on arduino.co/credits

Starting..

-
&2 ultra2 | Arduino 1.6.9

File Edit Sketch Tools Help

#include <Arduino.h>
<ESPE2EEWiFi.h>
#include <ESPB2G6HITEClient.h>
#define USE_SERIAL Serial

#include

HITEClient hotp:
const char* 3sid = "RAFEEFAT";
const char* password = "0861378203":

TRIGGER_PIN S
ECHO_PIN 4

A 3.3 1Usnsu Arduino-1.6.9-windows

3.4.5.2 EditPlus

m

Wulusunsy text editor adreiulusunsu Notepad, Dreamweaver &4l

AuaudRilulusunsudnsagulunisasiadumanldlunsimunansudlusunsusing q Tidn

sifudsulazualy Source code Tun1sasiaiuima Mmien1w1 HTML PHP wag Java tudu

L DS e L e
7 File Edit View Search Document Project Tools Browser ZC Window Hel =
6@ %8 Y& B x| |.£ ks O
@B 7 UAS I 1H|FE= 26|
Directo ab | R 7=
" (it 5 «div class="page-
21 = <aiv
AMPLE PORTLET CONEIGURATION MODAL FORM--5>
DA
ssuuln
i 1~ END SAMPLE PORTLET CONFIGURATION MODAL FORM-->
- BEGIN PAGE BREADCRUS -->
) Arduno
J WEB 934 READCRUMB -->
public_htmi ONTENT INNER -->
assets
cgi-bin
677-android-app-0409201 GEreT shary

add.php
btljpg
command,

data.php
data2.php
data3.php
datad. php
delbakbat
fed.jpg
indexphp
index? php
indexd.php
indexd. php
Iogin.php
logout. php

configinc.php

update.php

caption-subject font-gree:
php*>[ GT 688 1</a></span:

php </div>
<aiv <la

<div

rtlet-body™>

<span id="mySpan"></span>

</div>
</div>
</div>

</div>
<1-- END PORTLET-->
</div>
</
-
</div>
</div>
<i-- END PAGE CONTENT --»

v
- END PAGE CONTENT INNER -->

-~ END PAGE CONTAINER -->

All Files () |
“inde2php o

-~ BEGIN PRE-FOOTER
-~ END PRE-FOOTER -->

>
ase’><a href="indec.php">[ Water ] </a> <a href="index2.php">[ Pump ] </a> <a href="index3.php">[ GT 1468 1</a> <a

<a href="logout.php">[ Log Out 1</a>

For Help, press F1

2N 3.4

coll

TUswnsy EditPlus
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3.4.5.3 Apache AppServ
Julusunsuiisausiy Packages #nae flds1asna3asnaufinmesimdy
WebServer 3Usznaudiag Apache Web Server dadulusunsufivhviiniidu Web Server
MySQL Database Fudulusunsufivhmidiifu Database Server PHP Hypertext
Preprocessor Fadulusunsuiiviminiusyuiananisyiuvednisn PHP Language Ao
MwpeuImesdmuRmw1 Dynamic Webpage waz phpMyAdmin Fadulusunsudildlu

MIumsdanIsgIudona MySQL MU IUmND

Browse 4 Stuctwre L/ SQU 4 Search ¥ Imert &3 Export (& Import Operations Triggers
*****

= e ¥ Showing rows 0 - 24 (34990 total, Query took 0,0004 seconds.)

_cm _tog_g_log_pump

A 3.5 TUsunsu Apache AppServ

3.4.5.4 FileZilla Client
Wulusunsuuseian FTP Client Aldd@wsunisdslaaniesulndsening
\P389RaNImes u3enin Client AuApuRmaswae damnsadsindsng 9 veaiuldi

TulUagu@iviies (Server) vise Web Hosting
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Normal  Transferring

A 3.6 TUsunsy FileZilla Client

1 o 1
3.5 NAUANIBYIY

W ! g v & v ' o a - 2 9

naumegeld@nvidugatoyanansmseauyiuinsuivinalutaiuiiuuusg 3

Y] a & 1 s s [y wa 5 1 o [
FlusilnuTiunuiuvesalulasroulnsaaes lngsnludfainnisasalilusunsuiinisin
de Tudin wazuansd1mng 3 43lus Feaenndodnun1smruaglwaIvesisnisudnemu
muun@ Suunesnduusivg (GT BTG1400) wazUsian (GT BTG600) Amduiuay 8 A3S
Wuszaziatseiliowmniunasndisszezainviinisfinealuaieauiussninaiun 1

nUNIWWS 2559 fedudl 11 fwian 2559 533 40 Ju Anlugadeyaussinvas 320 fees

a [

Y ad & Y o a Y a &
Toyaugugiimnunusliihuinsesilesldada 2 gn sl

U 9

a

3.6.1 SDALYINTIOUUN
[GGATREE ANgaEn Aedy uarALdsauuINnsgIu Iloussonenudnvuslng T
%@Q%@Mﬂﬁﬁﬁ’]ﬂ’ﬁﬁﬂwﬁ wiail ﬂ"]LQ’a‘IEJLﬂuﬁﬁﬁlﬁmﬂﬂ’]iﬁﬂ%@;ﬂﬁﬁ%%ﬂ@ﬂ’]i’mﬁu LaINIAY
Srunuteyariun Sudumstawnltudignansssanaiaifealdiu Taodan x = Zx/n
(9173, 2556)
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a

3.6.2 dnATaYNY

XY = n2XY - (2ZX) (2Y)
2 2 2 2
X - (2X) 1 IN2Y - (2Y) ]

a1

Farduuszavanduiusogsening -1 < r < 1 winfianduuinuansdi x uas y

faudusiusiulufianmafentuy (Bauin) danduauuansin x wag y Sanuduiusiulu
AAN9RTINUTIN (1@9au) dalnd 1 wanean x way v danuduiusiuluiianiaseiuluy
sgauunn JA1lna -1 wanedn x way y danuduiusiuluiianieessiutnadlussauunn wag
Alna 0 wanein x wag y Aanuduiusiuluseiutos wallAinAy 0 Lanean x wag y 1l

ANUFUNUSTY (gnswa, 2548)
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N3ITUIUNTIINAADN
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nsfnwAsatidaiufnuiis Inedldelanmvuaisnsaniuideld ded
4.1 nswSgumnewinn1snagey
4.2 TumauMIsAnY

4.3 NMTIATIENTeYA

4.1 MIAVUAINDUNINITNATDU
4.1.1 nsvesygaldanuiuazgunsal
Heanin@nenduntnaulsgsifind fivaranusuRaseuiieadosiunis
Uimsdansianhuildunszuiumandavedssnusineg Tnsamwigluszuutihuina vl
dnAnwiaiuisasndunisneiniulassuldlagazan Lﬁawaauwﬂmwﬁjuﬁlﬁa
yhmsfnwlurasseznafidmualiegndlifunens lagannsafnnunseaduiindeya
FruvFinsiumaluisiasveliauysinsuduusgssanarfiansuiinderilihile
lerindeyatiazahunldvinsiieudiouianuingedels
4.1.2 mseanuuulusunsy
Tusunsuiildlunisinuiassilédraninisinueesgunsnilagldlusunsy
Proteus design suite 8 dadulusunsufiinnnuaiunsauindnluswnsunia Tuaudiu
Sidnnsedind iszannsasenuuuasiii wiouiisansnisinauvesasld Snvads
ANUNI0BINLUUALIATRUNLAD Nde Fremnuausafilanwiy Proteus 390130817180
Hulusunsuitanansasiaesmgingsu (Simulator) N159191uw92935714 Microcontroller
wosieq Innine Taglidessenovasasliidena Wofigadilusunsuideutuldan
Fvselal Tneasasuarlusunsy (Source code) finsavaeudaelusunsy Proteus tHudl
Seufosudiingneied LIAANNTNA5199993 AR INRRINTT
el TUsunsu Proteus w3e Proteus VSN (Virtual System Modelling) 1y
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NN 5.8 Individual Value Current model, New Design

Two-Sample T-Test and Cl: Current model, New Design
Two-sample T for Current model vs New Design
SE
N Mean StDev Mean
Current model 320 1735 214 12
New Design 320 1728 214 12
Difference = M (Current model) - Ml (New Design)
Estimate for difference: 6.4
95% Cl for difference: (-26.8, 39.6)
T-Test of difference = 0 (vs #): T-Value = 0.38
P-Value = 0.705 DF = 638
Both use Pooled StDev = 213.8346

Accept Ho: M1= M2
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TUANAIUUNG AL .
oy - lulasaoulvsalaes
GT GT GT GT
BTG1400 | BTG600 o BTG1400 | BTG600 o
6:00 1,220 550 1,770 1,214 549 1,763
9:00 1,235 525 1,760 1,231 528 1,759
12:00 1,250 500 1,750 1,251 498 1,749
15:00 1,330 550 1,880 1,325 551 1,876
18:00 1,370 570 1,940 1,377 571 1,947
21:00 1,340 550 1,890 1,333 551 1,884
0:00 1,310 530 1,840 1,317 529 1,845
3:00 1,350 550 1,900 1,347 551 1,898
6:00 1,380 580 1,960 1,325 551 1,876
9:00 1,385 580 1,965 1,357 539 1,897
12:00 1,390 580 1,970 1,432 574 2,006
15:00 1,380 575 1,955 1,297 592 1,889
18:00 1,370 570 1,940 1,439 559 1,997
21:00 1,390 590 1,980 1,279 614 1,892
0:00 1,340 550 1,890 1,367 534 1,900
3:00 1,300 530 1,830 1,274 551 1,825
6:00 1,380 580 1,960 1:8%3 579 1,952
9:00 1,385 580 1,965 1,381 583 1,964
12:00 1,390 580 1,970 1,391 578 1,969
15:00 1,380 575 1,955 1,374 576 1,951
18:00 1,370 570 1,940 1,377 571 1,947
21:00 1,390 590 1,980 1,383 591 1,974
0:00 1,340 550 1,890 1,347 549 1,896
3:00 1,300 530 1,830 1,297 531 1,828
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TUANAIUUNG AL .
oy - lulasaoulvsaiaes
GT GT GT GT
BTG1400 | BTG600 o BTG1400 | BTG600 o
6:00 1340 530 1,870 1,335 527 1,862
9:00 1,345 535 1,880 1,342 531 1,874
12:00 1350 540 1,890 1,354 539 1,894
15:00 1350 550 1,900 1,342 552 1,894
‘ 18:00 1,355 555 1,910 1,362 554 1,916
21:00 1360 560 1,920 1,349 562 1,911
0:00 1370 560 1,930 1,373 558 1,931
3:00 1400 590 1,990 1,397 592 1,990
6:00 1320 540 1,860 1,313 539 1,852
9:00 1,360 550 1,910 1,356 553 1,909
12:00 1400 560 1,960 1,401 558 1,959
15:00 1,395 575 1,970 1,389 576 1,966
° 18:00 1390 590 1,980 1,397 591 1,988
21:00 1300 540 1,840 1,294 541 1,835
0:00 1300 540 1,840 1,307 539 1,845
3:00 1300 540 1,840 1,297 541 1,838
6:00 1,390 540 1,930 1,384 537 1,922
9:00 1,390 540 1,930 1,387 536 1,923
12:00 1,390 540 1,930 1,394 539 1,934
15:00 1,390 540 1,930 1,382 542 1,923
6 18:00 750 220 970 754 220 973
21:00 750 220 970 744 221 965
0:00 750 220 970 752 219 971
3:00 750 220 970 749 221 969

ANANUIN N-1 (Fd)
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TUANAIUUNG AL .
oy - lulasaoulvsalaes
GT GT GT GT
BTG1400 | BTG600 o BTG1400 | BTG600 o
6:00 750 550 1,300 720 523 1,243
9:00 750 550 1,300 735 512 1,247
12:00 750 550 1,300 773 545 1,317
15:00 750 550 1,300 705 567 1,272
! 18:00 800 260 1,060 840 255 1,095
21:00 900 325 1,225 828 338 1,166
0:00 1,000 390 1,390 1,020 378 1,398
3:00 1,100 445 1,545 1,078 463 1,541
6:00 1,200 500 1,700 1,194 499 1,693
9:00 1,200 500 1,700 1,196 503 1,699
12:00 1,200 500 1,700 1,201 498 1,699
15:00 1,200 500 1,700 1,195 501 1,696
8 18:00 1,200 500 1,700 1,206 501 1,707
21:00 1,280 540 1,820 1,274 541 1,815
0:00 1,315 545 1,860 1,322 544 1,865
3:00 1,350 550 1,900 1,347 551 1,898
6:00 1,290 550 1,840 1,285 547 1,832
9:00 1,290 550 1,840 1,287 546 1,834
12:00 1,290 550 1,840 1,294 549 1,843
15:00 1,350 550 1,900 1,342 552 1,894
’ 18:00 1,310 560 1,870 1,317 559 1,875
21:00 1,280 500 1,780 1,270 502 1,772
0:00 1,250 590 1,840 1,253 588 1,841
3:00 1,200 480 1,680 1,198 482 1,680

ANANUIN N-1 (Fd)
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TUNNAILUNG AL .
oy o lulasaaulvsalass
GT GT GT GT
BTG1400 | BTG600 o BTG1400 | BTG600 o
6:00 1,030 410 1,440 1,025 409 1,434
9:00 1,090 425 1,515 1,087 427 1,514
12:00 1,150 440 1,590 1,151 438 1,589
15:00 1240 470 1,710 1,235 471 1,706
10 18:00 1,220 470 1,690 1,226 470 1,697
21:00 1,210 460 1,670 1,204 461 1,665
0:00 1,200 450 1,650 1,206 449 1,655
3:00 1,115 430 1,545 1,113 430 1,543
6:00 1,030 410 1,440 1,025 409 1,434
9:00 1,090 425 1,515 1,087 427 1,514
12:00 1,150 440 1,590 1,151 438 1,589
15:00 1240 470 1,710 1,235 471 1,706
H 18:00 1,220 470 1,690 1,226 470 1,697
21:00 1,210 460 1,670 1,204 461 1,665
0:00 1,200 450 1,650 1,206 449 1,655
3:00 TRGLS 430 1,545 1,113 430 1,543
6:00 1,030 410 1,440 1,026 408 1,434
9:00 1,090 425 .5 1,088 422 1,510
12:00 1,150 440 1,590 1,153 440 1,593
15:00 1240 470 1,710 1,233 471 1,704
12 18:00 1,220 470 1,690 1,226 469 1,695
21:00 1,210 460 1,670 1,200 462 1,662
0:00 1,200 450 1,650 1,202 449 1,651
3:00 1,220 465 1,685 1,218 a67 1,684
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TUANAIUUNG Al .
oy - lulasaaulvsalass
GT GT GT GT

BTG1400 | BTG600 o BTG1400 | BTG600 o
6:00 1240 480 1,720 1,234 479 1,713
9:00 1240 480 1,720 1,236 482 1,719
12:00 1240 480 1,720 1,241 478 1,719
15:00 1200 450 1,650 1,195 451 1,646
B 18:00 1200 460 1,660 1,206 460 1,666
21:00 1200 450 1,650 1,194 451 1,645
0:00 1150 420 1,570 1,156 419 1,575
3:00 1100 400 1,500 1,098 400 1,498
6:00 1240 480 1,720 1,190 456 1,646
9:00 1240 4380 1,720 1,215 446 1,662
12:00 1240 480 1,720 1,277 475 1,752
15:00 1200 450 1,650 1,128 464 1,592
e 18:00 1200 460 1,660 1,260 451 1,711
21:00 1200 450 1,650 1,104 468 1,572
0:00 1150 420 1,570 iy 747 407 1,580
3:00 1100 400 1,500 1,078 416 1,494
6:00 1240 480 1,720 1,234 479 1,713
9:00 1240 480 1,720 1,236 482 1,719
12:00 1240 480 1,720 1,241 478 1,719
15:00 1200 450 1,650 1,195 451 1,646
o 18:00 1200 460 1,660 1,206 460 1,666
21:00 1200 450 1,650 1,194 451 1,645
0:00 1150 420 1,570 1,156 419 1,575
3:00 1100 400 1,500 1,098 400 1,498
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GT GT GT GT

BTG1400 | BTG600 o BTG1400 | BTG600 o
6:00 1240 480 1,720 1,235 478 1,713
9:00 1240 480 1,720 1,238 ar7 1,714
12:00 1240 480 1,720 1,244 480 1,723
15:00 1200 450 1,650 1,193 451 1,644
te 18:00 1200 460 1,660 1,206 459 1,665
21:00 1200 450 1,650 1,190 452 1,642
0:00 1150 420 1,570 1,152 419 1,571
3:00 1100 400 1,500 1,098 402 1,499
6:00 1240 480 1,720 1,234 479 1,713
9:00 1240 4380 1,720 1,236 482 1,719
12:00 1240 480 1,720 1,241 478 1,719
15:00 1200 450 1,650 1,195 451 1,646
H 18:00 1200 460 1,660 1,206 460 1,666
21:00 1200 450 1,650 1,194 451 1,645
0:00 1150 420 1,570 %56 419 1,575
3:00 1100 400 1,500 1,098 400 1,498
6:00 1,050 380 1,430 1,045 379 1,424
9:00 1,015 365 1,380 1,012 367 1,379
12:00 980 350 1,330 981 349 1,330
15:00 910 320 1,230 906 321 1,227
18 18:00 950 330 1,280 955 330 1,285
21:00 900 320 1,220 896 321 1,216
0:00 850 320 1,170 854 319 1,174
3:00 1,150 280 1,430 1,148 280 1,428
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GT GT GT GT
BTG1400 | BTG600 o BTG1400 | BTG600 o

6:00 1,050 380 1,430 1,046 378 1,424
9:00 1,015 365 1,380 1,013 362 1,375
12:00 980 350 1,330 983 350 1,333
15:00 910 320 1,230 905 321 1,226
0 18:00 950 330 1,280 955 329 1,284
21:00 900 320 1,220 893 321 1,214
0:00 850 320 1,170 852 319 1,171
3:00 1,150 280 1,430 1,148 281 1,429
6:00 1,050 380 1,430 1,008 361 1,369
9:00 1,015 365 1,380 995 339 1,334
12:00 980 350 1,330 1,009 347 1,356
15:00 910 320 1,230 855 330 1,185
20 18:00 950 330 1,280 998 323 1,321
21:00 900 320 1,220 828 333 1,161
0:00 850 320 1,170 867 310 1,177
3:00 1,150 280 1,430 1,127 291 1,418
6:00 1,150 450 1,600 1,144 449 1,593
9:00 1,240 510 1,750 1,236 513 1,749
12:00 1,330 570 1,900 1,331 568 1,899
15:00 1,280 530 1,810 1,275 531 1,806
21 18:00 1,300 550 1,850 1,307 551 1,857
21:00 1,400 600 2,000 1,393 601 1,994
0:00 1,400 600 2,000 1,407 599 2,006
3:00 1,400 600 2,000 1,397 601 1,998
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GT GT GT GT
BTG1400 | BTG600 o BTG1400 | BTG600 o

6:00 1400 600 2,000 1,394 597 1,991
9:00 1,375 595 1,970 1,372 591 1,963
12:00 1350 590 1,940 1,354 589 1,943
15:00 1,375 595 1,970 1,367 597 1,964
2 18:00 1400 600 2,000 1,407 599 2,006
21:00 1,365 595 1,960 1,354 597 1,951
0:00 1330 590 1,920 1,333 588 1,921
3:00 1300 550 1,850 1,297 552 1,850
6:00 1,330 580 1,910 1,323 579 1,902
9:00 1,325 550 1,875 1,321 553 1,874
12:00 1,320 520 1,840 1,321 518 1,839
15:00 1,310 510 1,820 1,305 511 1,816
2 18:00 1,300 520 1,820 1,307 521 1,827
21:00 1,310 500 1,810 1,303 501 1,804
0:00 1,320 450 1,770 1,327 449 1,776
3:00 1,300 450 1,750 1,297 450 1,748
6:00 1,330 580 1,910 1,277 551 1,828
9:00 1,325 550 1,875 1,299 512 1,810
12:00 1,320 520 1,840 1,360 515 1,874
15:00 1,310 510 1,820 1,231 525 1,757
2 18:00 1,300 520 1,820 1,365 510 1,875
21:00 1,310 500 1,810 1,205 520 1,725
0:00 1,320 450 1,770 1,346 437 1,783
3:00 1,300 450 1,750 1,274 468 1,742
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GT GT GT GT
BTG1400 | BTG600 o BTG1400 | BTG600 o
6:00 1270 600 1,870 1,264 599 1,862
9:00 1,310 570 1,880 1,306 573 1,879
12:00 1350 540 1,890 1,351 538 1,889
15:00 1300 530 1,830 1,295 531 1,826
2 18:00 1300 530 1,830 1,307 531 1,837
21:00 1,325 540 1,865 1,318 541 1,859
0:00 1350 550 1,900 1,357 549 1,906
3:00 1340 530 1,870 1,337 531 1,868
6:00 1270 600 1,870 1,265 597 1,862
9:00 1,310 570 1,880 1,307 566 1,873
12:00 1350 540 1,890 1,354 539 1,894
15:00 1300 530 1,830 1,292 532 1,824
26 18:00 1300 530 1,830 1,307 529 1,835
21:00 18325 540 1,865 1,314 542 1,857
0:00 1350 550 1,900 1853 548 1,901
3:00 1340 530 1,870 1133) 532 1,869
6:00 1270 600 1,870 1,264 599 1,862
9:00 1,310 570 1,880 1,306 573 1,879
12:00 1350 540 1,890 1,364 538 1,889
15:00 1300 530 1,830 1,295 531 1,826
2 18:00 1300 530 1,830 1,307 531 1,837
21:00 1,325 540 1,865 1,318 541 1,859
0:00 1350 550 1,900 1,357 549 1,906
3:00 1340 530 1,870 1,337 531 1,868
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GT GT GT GT
BTG1400 | BTG600 o BTG1400 | BTG600 o

6:00 1270 600 1,870 1,265 597 1,862
9:00 1,310 570 1,880 1,307 566 1,873
12:00 1350 540 1,890 1,354 539 1,894
15:00 1300 530 1,830 1,292 532 1,824
28 18:00 1300 530 1,830 1,307 529 1,835
21:00 1,325 540 1,865 1,314 542 1,857
0:00 1350 550 1,900 1,353 548 1,901
3:00 1340 530 1,870 1,337 532 1,869
6:00 1270 600 1,870 1,219 570 1,789
9:00 1,310 570 1,880 1,284 530 1,814
12:00 1350 540 1,890 1,391 535 1,925
15:00 1300 530 1,830 1,222 546 1,768
2 18:00 1300 530 1,830 1,365 519 1,884
21:00 1,325 540 1,865 1,219 562 1,781
0:00 1350 550 1,900 ST, 534 1,911
3:00 1340 530 1,870 nen3 551 1,864
6:00 1,300 550 1,850 1,295 547 1,842
9:00 1,290 515 1,805 1,287 511 1,799
12:00 1,280 480 1,760 1,284 480 1,763
15:00 1,300 500 1,800 1,292 502 1,794
! 18:00 1,250 500 1,750 1,256 499 1,755
21:00 1,300 550 1,850 1,290 552 1,842
0:00 1,200 460 1,660 1,202 459 1,661
3:00 1,150 420 1,570 1,148 422 1,569
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GT GT GT GT
BTG1400 | BTG600 o BTG1400 | BTG600 o
6:00 1,150 440 1,590 1,144 439 1,583
9:00 1,150 445 1,595 1,147 447 1,594
12:00 1,150 450 1,600 1,151 448 1,599
15:00 1,200 450 1,650 1,195 451 1,646
g 18:00 1,200 450 1,650 1,206 450 1,656
21:00 1,200 450 1,650 1,194 451 1,645
0:00 1,200 450 1,650 1,206 449 1,655
3:00 1,200 450 1,650 1,198 450 1,648
6:00 1,200 450 1,650 1,152 428 1,580
9:00 1,225 465 1,690 1,201 432 1,633
12:00 1,250 480 1,730 1,288 475 1,763
15:00 1,250 480 1,730 1,175 494 1,669
’ 18:00 1,260 500 1,760 1,323 490 1,813
21:00 1,250 480 1,730 1,150 499 1,649
0:00 1,200 450 1,650 1,224 437 1,661
3:00 1,190 450 1,640 1,166 468 1,634
6:00 1,190 440 1,630 1,184 439 1,623
9:00 1,190 440 1,630 1,186 442 1,629
12:00 1,190 440 1,630 1,191 438 1,629
15:00 1,190 440 1,630 1,185 441 1,626
‘ 18:00 1,150 420 1,570 1,156 420 1,576
21:00 1,170 435 1,605 1,164 436 1,600
0:00 1,190 450 1,640 1,196 449 1,645
3:00 1,200 470 1,670 1,198 470 1,668
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GT GT GT GT

BTG1400 | BTG600 o BTG1400 | BTG600 o

6:00 1,260 490 1,750 1,254 489 1,743

9:00 1,260 490 1,750 1,256 492 1,749

12:00 1,260 490 1,750 1,261 488 1,749

15:00 1,255 490 1,745 1,250 491 1,741

° 18:00 1,250 490 1,740 1,256 490 1,747
21:00 1,240 480 1,720 1,234 481 1,715

0:00 1,250 490 1,740 1,256 489 1,745

3:00 1,250 480 1,730 1,248 480 1,728

6:00 1,310 510 1,820 1,258 485 1,742

9:00 1,355 555 1,910 1,328 516 1,844

12:00 1,400 600 2,000 1,442 594 2,036

15:00 1,400 600 2,000 1,316 618 1,934

6 18:00 1,400 600 2,000 1,470 588 2,058
21:00 1,400 600 2,000 1,288 624 1,912

0:00 1,400 600 2,000 1,428 582 2,010

3:00 1,400 600 2,000 1,372 624 1,996

6:00 1,400 600 2,000 1,393 599 1,992

9:00 1,400 600 2,000 1,396 603 1,999

12:00 1,350 530 1,880 1,351 528 1,879

15:00 1,320 520 1,840 1,315 521 1,836

! 18:00 1,300 510 1,810 1,307 511 1,817
21:00 1,300 520 1,820 1,294 521 1,815

0:00 1,380 580 1,960 1,387 579 1,966

3:00 1,350 550 1,900 1,347 551 1,898
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GT GT GT GT
BTG1400 | BTG600 o BTG1400 | BTG600 o
6:00 1,400 560 1,960 1,394 557 1,952
9:00 1,350 540 1,890 1,347 536 1,884
12:00 1,300 520 1,820 1,304 519 1,823
15:00 1,275 510 1,785 1,267 512 1,779
° 18:00 1,250 500 1,750 1,256 499 1,755
21:00 1,250 500 1,750 1,240 502 1,742
0:00 1,250 500 1,750 1,253 499 1,751
3:00 1,250 500 1,750 1,248 502 1,750
6:00 1,190 450 1,640 1,184 449 1,633
9:00 1,210 470 1,680 1,206 472 1,679
12:00 1,230 490 1,720 1,231 488 1,719
15:00 1,300 510 1,810 1,295 511 1,806
? 18:00 1,330 520 1,850 1,337 521 1,857
21:00 1,320 530 1,850 1534,3 531 1,844
0:00 1,350 540 1,890 1,357 539 1,896
3:00 1,350 540 1,890 1,347 541 1,888
6:00 1,360 540 1,900 1,355 537 1,892
9:00 1,305 520 1,825 1,302 516 1,819
12:00 1,250 500 1,750 1,254 500 1,753
15:00 1,400 590 1,990 1,392 592 1,983
10 18:00 1,350 550 1,900 1,357 549 1,906
21:00 1,360 540 1,900 1,349 542 1,891
0:00 1,400 570 1,970 1,403 568 1,971
3:00 1,320 540 1,860 1,317 542 1,860
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Tuh nan
GT GT GT GT
37U o0
BTG1400 | BTG600 BTG1400 | BTG600

6:00 1,400 600 2,000 1,344 570 1,914
9:00 1,360 565 1,925 1,333 525 1,858
12:00 1,320 530 1,850 1,360 525 1,884
0 15:00 1,335 550 1,885 1,255 567 1,821
18:00 1,350 570 1,920 1,418 559 1,976
21:00 1,375 585 1,960 1,265 608 1,873
0:00 1,400 600 2,000 1,428 582 2,010
3:00 1,350 550 1,900 1,323 572 1,895
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ABSTRACT

Water is becoming an important factor for propelling production process of any industries or factories and
groundwater was opfion for production cost reduction, especialy in areas where had no surfacewater,
B Foods Product International Company Limited, an affiliate of Betagro Group, was located in Lop Buri
Province to daily consume huge quantity of groundwater for production process in its factory, Measuring
and recording levels of groundwater in 2 ground tanks related to volume of the water at time point of

[104]

AMANUIN -5 LONEISANLN Sustainable Industrial Innovation and Management

Conference 2016



M TUTEE I IR A LENRI TN T T

wIRNTIN UAEMISAM IgRAI AT I atnadaiu AT 5 Ussdnil 2559

every 3 hours must continually be done every day in order fo prevent lack of water fed into the factory that
may impact its production process. The main problem was caused of unexpected non-working of
purmnps. Knowing fluctuation of water levels could provide their immediate improvement and recover fo
avoid serious impacts, A microcontroller board could be employed to control groundwater volume in
order that the company could closely follow up levels of groundwater in the ground tanks in real time and
continuity. This study went on designing the microcontroller board for managing utility system and
maintenance by using with level meter and wireless receiver and fransmitter for testing working efficiency
every 3 hours of each every day during 1 February 2018 till 11 March 2018, totally 40 days. It was
compared with those of same duration done manually, The findings revealed that the figured from
2 methods became similar and had very close relationship with each other. It could indicate that the
sirmulated microconfroller board could be employed fo autormnatically confrol groundwater volume
efficiently. The company could bring it fo appropriately frace levels of groundwater in the tanks in

accordance with water usage behavior in each period of time for disruption of production process caused

by insufficient quantity of groundwater. And, this could be adaptable benefits for improverment of any

organizations and also for any further studies.

Keywords: Microcontroller Board; Groundwater Volume; Real Time Monitoring
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