A\

=|n
|2
A\
=0

sgeuatuaNysal

AudReuuazaienann1suInisaan1suiuuuldinviaug,

Ty A5.9100895 N1WN8YY LazAME

WOAINIYU 2563






=1
2
A1
=|U

s1891uRtUaNY T

=

AudReuuazanenannisuInisaanisuiwuuldiiviaugy

Tg A5.97100895 N1WN8Y LazAME

WOAINIYU 2563






Toyauwanil SIP6230026

Feuatuany el

lasams “audisuiiaraeneanisuivisianisuuuldiindauds”

AUSNIY
U

AT YIYLNS N1WN1EYIY
HALATLNYSTOU AugUTensal
WI9EAN3T Ul
HALAS. e Wiviey
A3.d300u5 SAUsTnTIY
AT.IUINIUA FNYnsY
73933594 lafnus
A9.TegNY TnINmUIN
wedng analne

WP SATUTEIESY

Y55RUNS WWnadn

WNETIYAN Waes

o/

G
mheiteimnsnilsuarlasasaiiugiu
ilerudsBunnzimnssumans uvingrdoysm
mheifeimnssulesuarlassaiiaiugu
ilerudsBunnzimnssumans uvinerdeysm
mheiteimnsailusuariasasiuguiionudiy
ANEIMINTTUANARNT UNTINGITEYTN
ANLNALULAENITINYAT UMINGITEYINT INGUVRATELN
ANzMALULAENTNEAT INNTNGIREYINT INBNIRATEUM
ANZNALULAENITINYAT UMINGITEYITNT INGUVRATELN?
ANZNALULATNITINYAT UMINGITEYITNT INYUVRATELN?
ANEIAINTIUAIANTATINV UNTINGNSUNYATAANS
WMYNVAFFINY
vm"sEJUﬁﬁ’ami%’aiwumﬁé’fmﬂmmmﬁﬁ
ANEIMINTTUANENT THIAINTUUNINE Y
mheUfoRnIdeszuunmsdnnisundaiy
ANEIAINTIUAIENT TRIAINTAIUNTINESY
vm"sEJUﬁﬁ’ami%’aiwumﬁé’fmﬂmmmﬁﬁ
ANEIMINTTUANENT THIAINTUUNTINETY
mheUfoRnsIdessuunmsianisundai

ANEIAINTIUAIENT TRIAINTAIUNTINESY

atvayulagdtnauauenIsunsdsasIng1Aans 338 uaswinnssy

ANUNNUNNTIVULIATG g

wHuUgnseansidvung (Spearhead) AMuUdIAN WNUNUNTUIINTIANITUNTN 1






AU

senuatuanysaivedaing “quiBeuiiazdenaanisuimsiamauuuliiniada
wen” IngAnue AN summans uninendeysna leasunanisAinwvedasenissiussesiian 1 1
(9 ffuney 2562 - 30 NeFRNEY 2563) Feuszneusieianssufildiiiuay faunduluuves
nstdmindsanorasddnauiasiaudusuurhiumzdgniitluguuuunisusendati
Tnefnssszuumunuieimaluladumesidausisassnds (intemet of Things e IoT) late

v [ o

atuayunIsUINIsInNIssrvuUUnudeaineins (eedentdeinsniianwaeiludiniuy

wagvioaTey) Laznisimzugnlumsuisuwifagudiseuiiazargneanisuimsinnisuiwuuly

Y

[
a

daudntaiauellusgauaduauysalaud

[
J 5]

nanuzdIdeninlueg1a8eln sneauatvanysaliaul aziilemmnluyszlovi
AENIBUNINIATIYNIT AAeNYY TIudeUszrruluntsimaluladadelviwazesdninug
arunsineesunduduiuutiglunisdeaiunisldiiedadivszd@nsam wazirdedoyadle

ihluldatiuayunisusmsdanmamineinsilussauiiuilalusuing

PNUNLATINTIY

WEAINEY 2563






AnANssuUsznIA

n13An®vedlasins “audisouiuazaenaanisusmsianisuiiuuldirvrdauda”

Y

anunsaaiunisunlamganuiiniieanvatedienilusiuyaaing wagnisatuayudeya

[

Tua1139e 1ATIN159 VBVDUANMUIEUAILY FIUTENBUMEAMLIAINTIUAIANT UMIINETHE

[

ysnn LsaSeuande “AyaUaii” undng1daysng uien sunz dawmes 910n Faduuiem

goslunguusem aung AosUaLItu 91100 (UMww) USEN 91A1 138131 ABSUBLSTY 911in

v Aa v L3 =

USUN L9ANAUITNLNAUN 179 LAZUIBFUNUS ANAILITNIT (WaununsINs¥Iadan1sy) way

(%

nsfnensedl Galasunisadvayulusgisdandrinauanenssunisduasuineeans

FWekazuInnssy, d1UNUN1TITEUNIIR wazukuIugnsatansidinuie (Spearhead)

a

AUFIAL LHUIIUAITUIUNTIANTITUT TN 1 AREHIT8Y0Y0UAMNUILIIUATNY LagHNTIAMA

et nvhunnganiianusudiowazativayulasinis Wueged

Y 9

a

anvnell veveunmniieddedainssulesiuaslasasieiugiutaninudaty
ANEIAINTTUAIANT UMINYNTEYINT Aniznaluladn1sinyns W IneIaeyIng Ineuun
AT8UA7 LAANYIAINITUANANSASIIY UNINIRLNUATANENT INGUUAATINYY TYINUITE

S9unUIN o tanadl

AMZE Y

WEAIN1EY 2563






unasudmIuguIung
1. unih

A10LATINITWAUINUNUS LI UT18H9nEansiuean 13e Eastern Seaboard

Development Program  (ESB) 7infiulu w.A. 2525 wHuNmuILATUgRILasdenuuiagif

(%

aduN 5 (WA, 2525-2529) MelAsguravesunnensguuss walenlsy Aagaiuuy danalviiiug

3 Jmialuninngiuoon bawn Janinasiianst ¥aus wavsveed In19asgLAulnveg

v

Frussushanazdinuduegrann lutgussuiaiulsueianiuiiinalmuweiam
fiAynang Susen uie Eastern Economic Coridor (EEC) tleifiunisdesenainlasenis ESB
wazifunsasaasusiafituindoudemalulad uasuiangsy lnnswaunlassadaiugu
5 lassnauaznisadne 12 geamnssudmane dwaliAausnadudenisanismineinsi
Tuiufidassinunsliin mafutnuagdanmii eglussdulndifsstusasiouduauauns

geantun1susmsuazdan1suvinlianmaunasenineguasd (Demand) wagauniu (Supply)

(% [

WdlndyningAlussegdnliuiudl

[
LYY =

Wy n1sAnwinsiiiudsganiamvesnisidninensunivenanidewiseannansenu
o19vziinfulusuanlasinis “audiseuiiazaienaanisuimsdnnisiinuulduiiidaudg”
WaunauwuuvaamsUdadndeainerasdrinanukasiauduiuurhsumigUgnitgluguuuy

nsUszndani lnefasaszuuniuaumemalula8dumesidnuieassnds (Intemet of Things
%30 loT) LleYiwatiuayun1suinsdanisssvuiidaiideainernts (neidenldennnsnd
o 2 o o 1 = s A A 9y v Y

anwaugludinanulazieasow) waznisimzdgnlunisuiy wasiieldiludeyaaduayy

(% (%
o a LY o

nsiauiunsidin nmstidauds waznisusendain aunaienitsaiieyaaialviuyl

suihlugnisademnunszninifsnaavemsneinsii wazymisesiaulidugudiseus

9

Wadnenenaius deas uagliiveya TiuviansuaniUdsuyssaunisalseninuninedenag

raulanily



[

2. dnguszena

[

nnUseasAvadlasanig

1) hsudusuilunsussndmidluiiug EEC

2)  gudousueasuazhiisevdmiiluiiug EEC
WrfufunuuiigniWauituiiionasuseudadiuasifinuszaniainlunisldin

IINNTTUIUNITAALUY 3Rs Lok Reduce, Reuse, Recycle Uagiuainmisiiivladiuasugia

[
tY

[ & A ! v a v o [ [ a a =
LASFIANYDINUN EEC UU ‘U’Nﬂ?ﬂﬁ’)‘uaﬁ‘ﬂEJ\‘iELIﬂ'1ii%uqiuaﬂHm%lNL@mUiBﬁVIﬁﬂ’]W %39

[
o A 1

fauldsuladunisindifeiunisvrdanduunldlvg datu 1asin1se 3sasreannliiiugs

[ '
o A 1 o

151911 n1st1dadn waznisuidiiiunisiidandvuldludiiewandldiunisasig
9550U5elesUlMAULN hALN15AaNAINNABINISUIAUAINSUNITNANUNIUSEUN T USEAULNAA

Taann1ania

v

lasen13 sandagiaulidugudiseusiiedienenninus doans uwazlidoya saums

Y

nsuaniUasulszaunsalsenintauningseuaziaulavialy

3. YUABUNITAEUIIY

v ' ¥
o = a a =< ]

1AS9IN152 @51958 VUV UALLASMAATUINNDIATTAIUNITULALES 1A ULUUNISY

1% '
o & 1 o

wzdgnitglusuuunisusendain lnenrsiidindiunisirdawndiluldluangungiivas
asneusunadulueiniafmunrandenisiasyiiviavesiia wazdunaluladdumesidia

Wheassnas (internet of Things %38 loT) MUszgNAlIAUlATING

o

wieufutlfuimuvanansousy ieveneran1slduseleyiasdauinlaainlasanis
Tiungawlanaly lngldiunlunsdniunisiaminendeysm Wesnnduniisaunisfinwm

MmthAuszauaunsadisyaainsuazuulassadranisfnwlmduluaudinuneves

ANSHAILIUTENALLLUANUNINLAYAS TUDDN

3.1.1 wuamslunisundadnde
Ingnannisssvuindaundesgyintinusulgaqaninidd elilaundelauauds
= d' ! A ! ! 5 a Y !
winzaugane Ntz UaesAugunaniisssuyd awnsasenlailu 3 Usstanauaiiuunnei

[

o = 5 a4 o 5 o &
YDITTAUANULALVDIUN (MFT0ANWUSUILEY) AU



[ '
= A =

1) nstideanisnieain Wunszuaunisirdadndeiiugiunldlunisirdadudu

o = a a

d1mTuddeMAnIN01A1INT YUY bakd nTEUIUNITANTEEIUIA TN

ASEUIUNISAAR LT kaztnsiu nszuunsanaznaulaeltansiall LaynseuIunIg

[y

AINEISRYINNINLAEHAUN

v !
L% o =] dqb‘[ﬂy v )

2)  MIUIUANIeTININ Wunssudsuiidmindedsldndnnismetinim lngagesnuuu

a

neas1esruviIdadniuiinisidesqdunidiiedesaatsarsuanvluniiie

6?5@ﬂiiﬁ%ﬁlmmzﬁm%’umsﬂﬂﬂmmLﬁa‘ﬁLﬁmmﬂLmdmmw?ammmaﬁ’ﬂﬂ

3) asidanzneu tiunssuisvndanznoufitAintuainnisiidadndeieann
5T SUTAMIINEAIN kaznsEUunsTITansganm Tngldainisintieen
31nnInAznouLiielinznauwtinazanUsuinsvesninaznay vinliasainee
nsvudlusin 1asesdnsildnissntieanainazneu laud 1ndessnnznou

[

Stazanirluldludunau

Y

a

d o = = a )
\ASBIIANENDU NIDLAIBUNIBINZNDU LUUAY FInTTUI
n1sidnngnauvetszuuinUnundsainyusy wasinaua sauludmgnaudiia

NSHANUIUTEUN

3.1.2 uwmslunsasuiieUssvdai

maannhsuiy Wunswgdgnmensiweluladunyssyndld Ao

1) dgunsaldnlusii wazAsdnluidmiunisiamugaaui@ineg 1wy n1snsiata pH
LLazﬁﬂmiﬁﬂWﬂwaqﬂaﬂ"]mm%uuazqmmmuiiwqﬂ sy \ilon1staefnnu

anwaganImwIndey Milinsainsansaavlalan wagilvlanandnuiniign

'
al

Ingldaunulunsinggniniesign

2) syuuienusrezlnaanAINInsIaianiugunsaldnludd wasfednlulangnly

WeUseiviATeivisenanideyanivanadausydnSnmuasseuy

3.1.3 MSRAINVIENEATLAZNITOUTY
1397157 doensnadnsannsimuerauinlianlasainise uazayldinenensu
AMEUNITY WAENITNNIIUIIUAUYDINUILINUANGY FIUTENOUAIY AMEIAINTTUAIENST

o w

W Ine1deysng 1suseuanse “Ayatiig” undIng1deysnt uSEn eung 101me3 9119



o w L (% L3

U3HM 81A01 T39191 AeTUaLsdu 91 USEY Leafauniunaus 910 uazuneduiug A
13015 (WU EATWSYIaanIsu) N1simuInangasnaduayunIsissunsaeuveslsnsey
nsweunsuazUgnilaiuiniufaaiunisusendaun waznisldninensurliinuselevd

wnuszsuaula

4. auwan1sAnen

lasens “Audissuiiazargneanisuimsianisiinuuldiniidauas” gnifauniy

v
o A a a

vasdudunuuinanaliiudanisasisessadszlovulvduin lagdrdifiiinainianssy

(% '
o A 1 o

ludinusyirTudngrsuuintaindy wadndiunsiidaunldivlunisaianinwindoy
Mmgauiunsdgnituiiersuiiinalulagdumesilaurisassnds (Intemet of Things #3e

loT) 1Useynaly

[
a a = o

1A59N159 waniude szuviidaddsniuszansnwmiesneiinlalaunAdamnin

q

winnzausionisinaulglng
asanlbiiiudenisldunluguiuu 3Rs (Reduce Reuse and  Recycle) lngianiz

Tugnueslavinisviauaauiilusuianvasiuillunimuiiayniang fueen

a  a

o o 8 a A o © ) A Y | RS
nstrdadideainnisldlueas iwetddinduinldlvainidunugnniinisldunnuga

N5 UVUSEUMIBNTALAA LN L

1%
a v v v = A

dnvsdsanunsaiaunduldamzluiundiie danudanguninnsiaunduszuulngg
= a o v A ! ! s A v & d' a a
Fadlarududounazouluuinndt wazludiunhsuiivigliiuninlusesnseansamnisuan
&y v aAw a a d' 1 a ao a X v
Wy munsitinidesas muaNN1sasaLAUle e lRanaald UYL annstdussnumay

MIQUASAY

U

WANINUAUKVUKALDIARILINAINTATINITY agarunsatanlglunsimeuns iy

Aaule i liinnisvenenadugnsvedlasanise gansisae aseanunsentnitenmua1ves
ninensi dnvindunisanduanuludiuainudenisun Fmnldsunisduasy aduayy
WeRagandINMIBIUNIATTRAEENTY FevIdIsannsylun s damuasdSulss

wiasRuYuYeIn1Asglaannamils



5. UDLEUDLUY

[
A v v v

Tunrsaiduaulasinis 4 Wunisvihauludnuuenisdndadninenssunainaasn

9

(%
<~ v Y

wabasunNIsenIUlLAIR L IUNTAINUUTENARMEATIUNSULEUIENISIATOINV 1A NITUSUNS

' [ '
v % A ) o b4 A

WanN1A5T L3DIMANNUINNITINTDINTIUNBNITITLAsNRIULADNTIIUINIINITYINITVY

9

andugauAnyl n30n1591991UTNw weinsaduanudde Sinadszavlymuazadasse

[

Tumssduanilasans ansnsoagulased

1) mseSeuiuiiionsneasre fesdnuwingsudevlunisveldusslovinud
Tnelamigiiswian viefidunseunseslnoamInerdonunginaeinieg sauds
nsdaviienasiiteveldUsslovifufideunisdniunulasems

2) mehmnutleduiiveusaniaulasings fvuaveuakazniiiivesinide
wiagyiulidaaunounisdniua ieantymiauliidilefeinguszasd
Tumsitmuvesnasinifosudunuminsintu Swsililasimsldunadugns
uilasanslaals

3) msassunseumSesandnuaysielavoalnzinis Anwviseideunisiiu (Finance
Regulation) wion1sanfivaulasanisludnvazaesnismseld wWelilasinis
annsavyuisueladmniuldlunisungednw wasardnayaainssingg lngasyinli
Puann15zN13InnIsulszaasnlglunisatiunulusuiae

a) n159nnI9iSeveudssuinlasanisaasifudnvauzgeaiies dyminisidndne
vsgnnalunuideidenntalun1sujuia nisvitnuludnyuslasinisges

Feyhnusawiaaiull mnliiansenisiinanekuaudseunaundsseenaiulu 919

T seiuanuintalusiuiule






Executive Summary
1. Introduction

According to the fifth national economic and social development plan
(1982-1986) under Prime Minister General PremTinsulanonda, the Eastern Seaboard
Development Program (ESB) project was initiated, resulting in an increase in economic
growth and productivity in Chachoengsao, Chon Buri and Rayong. At present,
the government has a policy to develop the area into the Eastern Economic Corridor
(EEC) Special Development Zone in order to build on the ESB program and to build
a technology and innovation-driven economy by developing 5 infrastructure projects and
building. 12 The target industries put pressure on the management of water resources in
the area where water consumption Water storage and supply is almost the same and
near the highest capacity for water management, bringing the equilibrium between

Demand and Supply of water closer to a critical point in the near future.

Therefore, the improvement in water resource management would help in
avoiding the problem of water shortage. One of the potential management approaches
for economizing water use include efficient irrigation systems and precision agriculture.
The use of alternative water resources, such as recycled wastewater in agricultural
purposes would help to face the current water scarcity problem. “The Learning and
Dissemination Center of Water Managementusing Treated Water” aims to develop
a prototype wastewater treatment center and hydroponic farms using treated
wastewater for irrigation. The water usage in the system is designed to utilized water
efficiently which is controlled by using Internet of Things or IoT. The aim of the study is
to promote the usage of treated wastewater as a strategic option in augmenting
agricultural water supplies and to serve as a demonstration project for wastewater reuse.
The center is located in the area of Piboonbumpen Demonstration School of Burapha
University. Raw wastewater is obtained from office and academic buildings and is

delivered to a wastewater treatment plant. Then, the treated wastewater is used in



conjunction with tap water in hydroponic agriculture. In addition, the results of this study
would raise awareness and exhibit the importance of alternative water resources to
support agricultural activities. This center will exchange and transfer knowledge to an
individual or organization through some media like documents and workshops.
More importantly, this study can encourage people to initiate activities using treated

wastewater which would be helpful for future water resource management.

2. Objectives

The objectives of this project are as follows:

1) To construct prototype farm with smart technologies in economizing

irrigation water in EEC area.

2) To develop training and demonstration center and water economic farming

in EEC area.

The prototype farm is developed to economize water use and to improve water
use efficiency. The concept of the farm is developed based on the 3R principles
ofReduce, Reuse and Recycle. With the growth of economy and society, there are
unsustainable and inefficient water management in some areas. Also, people may
concern about the wastewater reuse. Therefore, this project would demonstrate that
a properly planned and managed water reuse project can produce high quality treated
water for reuse in agricultural farms. Furthermore, in regions where freshwater resources
are insufficient, it is al to develop a solution that is feasible technically and economically
to decrease fresh water consumption.

This center will exchange and transfer knowledge to an individual or organization
through some media like documents and workshops. More importantly, this study can
encourage people to initiate activities using treated wastewater which would be helpful

for future water resource management.



3. Project methodology

This project utilizes raw wastewater obtained from office and academic buildings

and develop a prototype hydroponic farm using smart technology for economizing water

usage. The treated water is aerated to decrease temperature and to increase humidity

that suitable for agriculture operations. The efficiently water usage is controlled by using

Internet of Things or loT. In addition, an interactive training and workshop course is

developed to extend the use of knowledge obtained from this project at Burapha

University. This course is a part of Eastern Special Development Zone plan.

3.1.1 Wastewater treatment methods

The methods used to improve quality of waterprior to discharge could be

classified as three types depending on characteristics of wastewater or the degree of

contamination.

1)

2)

3)

Physical wastewater treatment method is usually used for the initial
treatment process for wastewater obtained from office buildings or
communities. The treatment process includes coarse screening, lipid and oil
extraction, chemical precipitation and heavy metal detoxification.

Biological treatment rely on bacteria, nematodes, or other small organisms
to break down organic wastes using normal cellular processes. This method
is suitable to manage wastewater obtained from communities or
municipalities.

Sedimentation is the process of allowing particles in suspension in water to
settle out of the suspension under the effect of gravity. The particles that
settle out from the suspension become sediment, and in water treatment is
known as sludge. When a thick layer of sediment continues to settle, this is
known as consolidation. When consolidation of sediment, or sludge, is

assisted by mechanical means then this is known as thickening. This method



could be applied for wastewater obtained from communities or
municipalities and could be wused to reduce the concentration of

particles during production of tap water.

3.1.2 The development of water economic farming

The techniques used for economizing water usage in hydroponic farming are as
follows:

The automatic and semi-automatic instruments are utilized for measurement
of agricultural parameters such as measurements of pH, fertilizer electrical conductivity,
humidity and temperature in the farms, and for monitoring environment parameters that
affect plant growth, in order to maximize the production yield and minimize agricultural
costs. The remote tracking system is used for precisely tracking measured parameters

which are then analyzed for the efficiency of the system.

3.1.3 The development of interactive training and workshop course

A curriculum, including interactive training and workshop, that supports the
school’s teaching and learning in disseminating and cultivating the concept of water
saving and the utilization of water resources beneficial. This is due to the development
of knowledge gained from project researchers and the collaboration of various
departments, including Faculty of Engineering Burapha University, Satit School “Piboon
Bamphen”, Burapha University, Amata Water Co., Ltd., Aqua Nishi Hara Corporation
Co., Ltd., SP Smart Plant Co., Ltd. and Mr. Samphan Pipatworakarn (Friends of Agriculture,
Fresh Ville Farm) Which the project aims to disseminate to benefit agencies,

organizations and people who are interestedin further.

4. Summary
“The learning and dissemination center of Water Management using treated

water” was developed as a model to demonstrate the utility of water. By bringing water



arising from daily life activities into the wastewater treatment system and then using the
treated water to create a suitable environment for growing crops with farms using
Internet of Things (loT) technology.

The project demonstrated that the wastewater treatment system is efficient
enough to obtain quality water suitable for reuse, creating a picture of the use of water
in 3Rs (Reduce Reuse and Recycle), especially in view of the future water shortage of
the Eastern Special Development Zone. It is cheaper to treat wastewater from indoor
use to recycle water than using water produced from a water supply system or to find
a new water source.lt can also be developed for use especially in a limited area. It is
more flexible than developing large systems which are more complex and conditional.
For farms, it helps to visualize crop efficiency by using less water, controlling growth to
increase yields, reducing labor and maintenance.

In addition, the model and knowledge gained from the project can be used to
disseminate to interested parties, thus expanding the project’s achievements to the
public, raising awareness of the value of water resources. It is also the operation in the
area of water demand. Which if it is promoted to extend from the government and
private sectors, it will help reduce the burden of developing, procuring and improving

the water supply and cost of the government sector.

5. Recommendations

In operating this project, it is a work in the form of procurement of construction
equipment, but is exempt from having to proceed according to the announcement of
the Government Procurement Policy and Supplies Management Committee. Re: Criteria
for the Procurement for Research and Development for Academic Service of Higher
Education Institutions or Consulting. However, the research operation still has problems
and obstacles in the project implementation, which can be summarized as follows:

1) Preparing the area for construction, need to study the rules for requesting

the utilization of the area, especially the state property. Or the land occupied by the



university in accordance with the rules, including preparing documents for the utilization
of the area before the implementation of the project.

2) Understanding the project development team to clearly determine the
scope and duties of each researcher before implementation to reduce the problem of
incompahension of the development objectives of the researchers and the upcoming
role that the project will achieve as set out.

3) preparation of the project's productivity and income, study Finance
Regulation, or operating a project in a form of income-making to enable the project to
turnover income for use in maintenance and wages of personnel. This will help reduce
the burden of budget procurement for future operations.

4) Project budget management should be a continuous nature, problems
with budget disbursement in research work. In practice, working on a continuous basis of
smaller projects, long waiting time for budget disbursements can lead to disruption of

operations.
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Project Duration : 9" September 2019 - 30" Novernber 2020
Keywords : Wastewater, Wastewater Treatment, Reuse, Hydroponic, Agricultural Irrigation

Chachoengsao, Chonburi and Rayong provinces are located in the eastern region.
It is considered to be the Eastern Economic Corridor (EEC) development zone, causing
greater economic and social change and growth.After Eastern Seaboard Development
Program project was initiated in 1982, these areas have been facing the water scarcity
problems. The demand-and-supply balance of water for industry, livings, agriculture, etc.
is almost equal, which may lead to severe water scarcity. The reuse of wastewater as an
alternative water resources is also one of potential approaches that would help to face

the current water scarcity problem.

In order to mitigate the potential impact, it is imperative that studies on
increasing the efficiency of water resource use are needed.The Learning and
Dissemination Center of Water Management using Treated Water aims to develop a
prototype wastewater treatment center and hydroponic farms using treated wastewater
for irrigation. Internet of things are used to track and monitor agriculture parameters in
the farms in order to utilized treated water efficiently. Raw wastewater is obtained from
office and academic buildings and the treated wastewater is used in conjunction with
tap water in hydroponic agriculture. Furthermore, the knowledge obtained from this
project will be exchange and transfer to an individual or organization. The results of this
study would raise awareness and exhibit the importance of alternative water resources
to support agricultural activities, as well as the exchange of experiences between

universities and interested people in Thailand.
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1. madunsauazens (pH) | 5.5-9.0 w3esinanudunsalazansuesin

(pH Meter) Nlinsazidunliningd

0.1 v

2. 9eunndl (Temperature) | Ly 40°C \wesingamgiiinvayinsiiy
ZeRIAR

3. @ (Color) 300 toftdule Fieddule (ADMI Method)

4. YDILIIBLAIYUININUA (1) NSAISTUNYAILAAILUN SEVUAIDYNINNTDINIUNTEANYNT D

(Total Dissolved Solids sagluiiu 3,000 Tadnsy | Tewdd (Glass Fiber Filter Disk) way
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AytianNINLA

ANINTFIY

A5N15ATITH

9138 TDS)

HOaNT

(2) nsdisTuIaIANTd]
Avosudsazaneivaun

LAUAI 3,000 TadnN3uUAD

A0 ANURILTNaransLn

Qe

ParualutnNeanagszunela
FoalAnAuNINAIUD LT

% 5 d‘d [
avang v auanileglu

v v
1 o

wasttulaiiu 5,000

v a =
@ULLWQ‘V]QQJ‘VFQN 180 D3ALRALYYE

Wuanegnetios 1 9lus

5. YDILTIULUVIUADETIINLA

(Total Suspended Solids)

A999NIUNTEANENTRIlEWA (Glass

a

Fiber Filter Disk) Wagauliafigaumngil

Y

103-105 sernwaidea WWuaiaeng

Yoy 1 97Lu9

6. Ulof (Biochemical

Oxygen Demand)

laiAu 20 fadanSusodns

Uueag gl 20 serLaidesd
I v a 1 [y} 1
Wunan 5 Jufnmanukagnien
2aNTLauazaNymeIsLaU R LU
WAt (Azide Modification) #3875
WILUSUBEAIWNSA (Membrane

Electrod)

7. A1dlen (Chemical

Oxygen Demand)

TaiAu 20 fadnSusedns

govaanslneltlnuwnadeulalasium

(Potassium Dichromate)

8. ¥alula (Sulfide)

TaiiAu 1 JadnSusedns

lolalawwssn (lodometric Method)
WioToauUg (Methylene Blue

Method)

9. laglua (Cyanide HCN)

T3y 0.2 HaanSuredns

nau (Distillation) kazn3793IAMETD
Wigud (Colorimetric Method) #3875

Flow Injection Analysis

10. ¥siuwaz vy (Fat Oil

Ty 5 TadnSusodns

anaeemaila Liquid - Liquid
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ANINTFIY
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and Grease)

Extraction %38 Soxhlet Extraction
AEAIYINALANYLAILE NN LN NUDY

Ysuwazlusiy

11. osunanlan

(Formaldehyde)

Ty 1 JadnSusedns

A3uieud (Colorimetric Method)

12. a1sUsznauiluea

(Phenols)

Taiiu 1 JadnSusedns

nau (Distillation) waznsIINA8735

Wigud (Colorimetric Method)

13. Aapsuddsy (Free
Chlorine)

TaiiAu 1 JadnSusedns

Tawmsy (Titrimetric Method) %3935

Wieud (Colorimetric Method)

o

14. ansahdngiguazdnd

(Pesticide)

HoIM529 N

Malasuntans1ie (Gas-

Chromatographic Method)

15. fALdu (TKN %150 Total

Kjeldahl Nitrogen)

TaiAu 100 fadnsumadng

Wwanvia (Kjeldahl)

16. Tavgnin

(1) daned (Zn)

T3y 5.0 HadanSusedns

gordasfieg19menIa (Acid
digestion) waginmusunalangaedd
avmoufiauourondy aalnsiuned
(Atomic Absorption Spectrometry :

AAS) #3935 UANTINAANLNANAENN

(Inductively Coupled Plasma)

2) psulgaLEnagniaun

(Hexavalent Chromium)

TaiiAu 0.25 Naansusodns

Wigud (Colorimetric Method) #3975
annlaTnIIINAIEID TN UL ALDY
gondy aalasiunns (Atomic
Absorption Spectrometry : AAS) %39
WanauaznsIainneIndusniin
aAnLiiananain (Inductively Coupled

Plasma)

(3) Tasulleulasiaun

(Trivalent Chromium)

TaiAu 0.75 Naansusodns

ANUIUAINANEIUANGVDI AT

[
LY

NIVUANULATLIBULENTLIWAUN
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(4) @159y (As)

TaiAu 0.25 Nadansusedns

armoufinuaugeniuaalasiula
W3 (Atomic Absorption
Spectrophotometry) siinlalasaiau
\weLsHu (Hydride Generation) 3933
duanyvaAnLNanaaun (Inductively

Coupled Plasma)

(5) noamg (Cu)

T3y 2.0 HaanSuredns

Ho8aaRAI981998NIA (Acid
digestion) wazinvuTunalanyeig
avmoufiauoureondy aalaslule
W3 (Atomic Absorption
Spectrometry :AAS) Hialalasaiau
\weLsHu (Hydride Generation) 3933
duanyvaAnLNanaaun (Inductively

Coupled Plasma)

(6) Usan (Hg)

TaiAu 0.005 faansy

Trainiefornoufinuaugonduaila
1n3e»3 (Cold Vapor Atomic
Absorption Spectrometry) #3935
laaaniUaserneuiinngeasaluud
aalnsiumm3 (Cold Vapor Atomic
Fluorescence Spectrometry) 3070
duanyvaAnLNanaaun (Inductively

Coupled Plasma)

(7) wAmLiey (Cd)

TaiAu 0.003 faansy

fOANT

(8) LUty (Ba)

Ty 1.0 HadnSusedns

goydasfiieg19menIa (Acid
digestion) wazinmusunalangaedd
avmaudeuaugendy aalasunes
(Atomic Absorption
Spectrometry:AAS) #3875 UANTIN
aAnLiiananain (Inductively Coupled

Plasma)
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(10) a2 (Pb)

a o
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(11) Hnna (Ni)

a o

LAy 1.0 HadnSusedns
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T3y 5.0 HaanSuredns
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4. YSunasansvinun (Total Solids) un./a. 2,000
5. Ulaf (BOD) un./a. 40
6. 1hshunazlasiu (Fat , Oil and Grease) un./a. 5.0
7. AapIudase (Free Chlorine) un./a. 5.0
8. NokAs (Cu) un./a. 1.5
9. dangd (zn) un./a. 15.0
10. Tasidlea (Cr) un./a. 2.0
11. @199y (As) un./a. 0.05
12. lgenlug (CN) un./a. 0.2
13. Usan (Hg) un./a. 0.002
14. gz (Pb) un./a. 0.1
15. upaday (Cd) un./a. 0.1
16. Lui3eu (Ba) 1n./a. 1.0
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wa o
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1. A1AY - 5-9 59 5-9 59 59 | Mederiaeudu

Wunsaeng nIALAZAIYDIh

(pH) (pH Meter)

2. Ulof unsa. | LAy | ladu | LddAu | Tadu | TdAw | 1938015 Azide

(BOD) 20 30 40 50 200 Modification ﬁ
U 20 DA
wadeadunan 5 T
Rrsai w3o3En1ou
fnQuznIINNITAUAN
wawlinuiureu

303 | unsa | Lidu | ladw | lddw | lddu | Tdiueo | nsesnunseanunses

SDNIGIN 30 40 50 50 Toum (Glass Fibre

- ANENS Filter Disc)

RIePLEE,

(Suspended

Soilds)

-Awznou | wasa. | ldhAu | Lidu | Lidu | lddu - Bnsnswduge

7N 0.5 0.5 0.5 0.5 (Imhoff cone) vun

(Settleable U359 1,000 au.au.

Solids) Tuwan 1 92lus

fens? | unsas | ldAu | liAu | liAu | LAy - sewisigumnd

azangle 500% | 500% | 500% | 500% 103-105 aamLwaLTed

Wanue Tuvan 1 92l

(Total

Dissolved

Solid)

4. pdalvd | un/a. | Lidu | ladw | lddu | TdAd - Bnslawmse (Titrate)

(Sulfide) 1.0 1.0 3.0 - 4.0

5 lulestau | unsa. | lddw | bidu | Tdde | lddu - Bnsanvia

(Nitrogen) 35 35 40 40 (kjeldahl)

Tugd 91 1A
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5. @suwviuasy (SS) un./a. 30
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