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3 Fraunszanainseun: lifinasoauaimanniin widhuilaalluiug enavild
Aailalunszimnedaaniy

3 Arvesufsaraenivionun (TDS): nsulamiiauddl TDS asenasiliAnily
nszezUaaniy

3 win: ilAnsafilifeszasd sl duinnafoavesiuilng venaniudasi
hAnnsansuvesvie indamasivaiiiausious
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Hydrologic Cycle: Uﬁwﬂgmsmmqassmﬂ ATlLAen
amamaqmmauumﬂaﬂLLavuﬂuussmmﬁﬁL‘“ﬂ
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Precipitation

Condensation
Moist Air

Condensation

Evaporation from Transpiration
rivers, soils, lakes

Hydrologic Cycle
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J du1ana (Groundwater) s ﬁ'ﬂé}’ﬁu‘ﬁgﬂﬁ’ﬂLﬁuLLazazauagjmaiuﬁzimd’mLLazﬁaaLLmﬂ%ﬁu
FuULazTURUnZNauanastlulaNuGAY

v
o A a\

 Aududinain“iginsin” (Hydrologic Cycle) Tusssuan anasgiufuaunansfuiRmu
(Surface Water) NiAusiin 81A8D9 WaEUMHYNT

4 ihiduusdulveasdlitu Fuedasludevinwesdiafunaty luadnasludtuiivuazdunu

AENOUIUAN WNANYDIILAE SO8LANTRITURUMATIUY FunateTugadudnvesraile
AU (Subsurface Water) #389111U1A18

fian: https://www.scimath.org/lesson-physics/item/7274-2017-06-13-14-31-09
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J Shweuzvasuasiinldnu: watnldfy (Zone of Subsurface water) sanuanaun Ae sl
AINALNS N LUTUIAY LLaZLUF DU
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O  WANNINALNSAIUTURYE (Zone of Aeration) WUYTULNYS

AN USUNUUNALEUTINUIULEY UN1SURUBUMELUATILTE
LAZLI5I9ANEININAY limungauaziinlguaninusedn
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Ll O 1w8dudi (Zone of Saturation) WuSUNTUSLN0

N - %
Water stored LESa 0 Py iUy thanldlunisnaninuseUinuuuinia
underground in Fractured

cracks and pores rock
aquifer
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 waiiflorniauwnsnluguiiu (Zone of Aeration) : Usinawesihldduiinmsiuasunlases
paenLal Wutundnedlainuluseauny ssauihaswuswasulunuganis

L wwndud (Zone of Saturation) Wuwanfinldaudsegdunndesinduiienu sisondlun
nduinlanu sgruuuanvesseauin a wathiduszauiilanu (Water Table) IngtuAumse
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sEAUUNLARY (Water Table)

[ Rechstge i omenn . Graund Slrisce  szauinlafu (Water Table) Aofiauuvesios
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fian: https://www.scimath.org/lesson-physics/item/7274-2017-06-13-14-31-09
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UINTFIUAUAINLIVINALINBNITUTLNA

AR AN 15.8739Yy (As) un/a. roaluiian 0.05
ANANEE “’1ﬁf_|mﬂ1w1.f1 Wi s wnaustaylay 16 1wenlud (CN) Ln/a. poalufian 0.1
S— gain 17.0z) (Pb) un/a. nedlsidiay 0.05
wuanenm | 1.3 (Colors) Yardt-lavoad 5 15 18.1J3e7 (Hg) Hn /. wodliliay 0.001
. ) ) 19.upsdluy (Cd) un/a. sodludian 0.01
2 ATy Turbidity) VUIUAT Y 5 20 205381 (5e) /e, e 001
3. aruufunsn-s (pH) _ 7085 6.5-92 yatne? | 2L 0nsdiesanulaeil Ialafide augw | ldfund 500 -
el | 4.mdn (Fe) un./a. lifiunin 0.5 1.0 standard plate count
5.8kl (Mn) un/a. Lidunin 03 0.5 22 dnedfngranulagE ARG, Hauni 2.2 -
6.M2UAY (cu) un./a. Liunda 1.0 1.5 Most Probable Number (MPN) |  #a 100 s,
7.8n2d (Zn) 1N/ Lufunan 5.0 150 23 31ala (Ecoli) _ aaslsidan
8.gauin (50,) UN/a. Ludundn 200 250
9 maalsd (CL) un/a. Luiunin 250 600
10.Wgealsd (F) un/a. luiumin 0.7 1.0
11.luase (NOs) AN./a. Laifiundy 45 a5 N
12 Armins e un/a. Luiunin 300 500 topsoil  e——=
(Total Hardness as CaCO.) SN ¢
13 ATUNTEANOTTS un/a. Luiunin 200 250
(Non carbonate hardness as
CaCO,)
14 USinansyavaaiiazanyld UN/a. lufiunga 600 1,200 artesian aquiET
(Total dissolved solids) bedrock

WATFIUAMAIMLIVIAAINENITUSIAA ATUNSNeINTUIUINIE
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e AN TNUBINAIYDIU AR

U qaunimvesiimsmenisnimuaznsdin mvesunldaufndiunfanu wu A

A6 o

1 o a a [ ¥
YUAT UInaugaunsgnn 1uuay

U qrunmmsduadiniiiesandivunaasedunsdazatelutiunn 1wy dam

N3eN9 WaNTlla Lazimanad

U aunwinlddunusidsulynuszavinegigu seauvinandulaainiaazd
AMANUANTUNIEATNLATTININAT  UAAMATNALNBHIUTUBNAUNIILANS
N58952319%UAY (Filtration)




¥/ KASETSART
UNIVERSITY

3 Turbidity : WAaanansuviuasslutii(Suspended Matter) 1 awa/uismﬁﬂmﬁauiwjﬂ
1AaU waIrnau LJuAY

J doide: nsfianuguaziddesansiedl nsnsesgasiulia mqmwnam’%aqgu

J anuguiiniiedu NTU (Nephelometric Turbidity Unit) - tihUszunlafiu 10 NTU

Turbidity (NTU)

250 100 50 25 10

n LY

Turbidity Turbidity meter
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U

[ Color = @vouthiAnanansdunsdingsssuand 1w Tannin Humic
. = g | = a
acid @UpIuLUUU 2 BUA

[ dUsng) (Apparent Color) = 1ina1nasuviuassnie Mdnansd
Juaunuiladrenindasy
J 53259 (True Color) = &N dwilafanduin fanansnuudeusuunlé
v aa 1 [~ a o 3 .
91N NSInFNMULeduLwandu-lausas (Platinum-cobalt scale)

UnUszunlaitiu 15

 da8s = \Aaenuldauviglavaznaiinaglasusunsiodlenugnlty

Apparent Color
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[ Taste and Odor: \inanansdunsddudulvg

LALE19INNNTURLAAYVBUANLSY (H,S)
Taste

4 lLifinasAvualuniasgiudnuszun

Jd Jdaide = urauliunfunseluunldaes
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Oxygen Solubility in Fresh Water

as a function of temperature
15
144~
4
13
3.,
§ ¢ - Oxyger) Solubliity In Frestywale:
g 11
E]
3 1
S 9
$
§ 8 p i ‘\"'wq.*
Oxygen Solubliity in Seawater @ 27 Begrees G h..,‘_“
7 e g
60 > 10 15 20 25 30 35

Temperature, Daegrees C —>
- al values at sea level -
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 Temperature: gaungiivesinazdmanoUfizemis
LAHLAZIININGIEE) L UTTTUYA

 Lifinsivualuanasgiudiuszun

L daide: qmwgﬁqﬁumaazm&maqﬁ”w(aaﬂ%wu) O
fooas ansdsvesiiesainuuaiisels
ormefldlunisdesaaeansdun3s druussinlutiiag
aunsoavanglauniy
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U pH : wansszaiuaudunsa-answesi venluglveseududuvestslasdoulosouluiily
@naaannIs

 pH Tudsssuridwindy 65 -85 uwazdiedl CO, azaneluth pH dndr 5 danfiteusi
1N eAnNToUNaLargUNI

L nszuiunsusudgsnunmihdesdinisauaual pH Tuiileeawgedwdsdunszuaunisnianil
U NIFINAZNOU N13ENTBLIA NTLAUINTZANS LTUAY

L vuszunladiiu 6.5 - 8.5
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L Acidity: ayuanunsavesiiagldouyalalasau (H) wisUSnamnudssmsmadudulunis
yirliidunans

 co, Acidity: avsilunsaileanainfng Co, wulnesildlusssuma @afnain CO, +H,0
lansaansueiin (H,CO,) pH geni1 4.5

J Mineral Acidity: Adunsadiosainnsaus dwlugnuluifivuideavasaiannlssny
gnE1NTIY WU H,SO, NHO, pH #1n11 4.5

J wansenu: AUNIN (TNAN8ITUUN AU IMITUALNTENIEDINIT) NT8UIUNTUTUUTIARIN M
— ANSANAENOULAYEAITEL ANSULALINTLAN
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J Alkalinity = ANLANN YR UBYYalalaTiau (H) WeauSuiumdu
Fo9n15nsANTUlUNISVIT UL unas

J *nfevasnsagau = LAnannninluasusius Wi Carbonate Borate
Phosphate Silicate Junu

 *LUdLALasluEeau = Hydroxide 989 Ca®* 1ag Me?* {29AUSENaUNEN89AINY
Juseha OH CO,> HCO,} mnuidunsludinusssuyiavuag fuAioshay
rdianulnavanuusina CO,
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 Hardness : ihiiinsazaneuesdosulanguanass(Divalent Metallic Cations) [Ca?* uaz
Mg?*] Juegluthdadinavilraudassaylunise vl anunseansiuilaaaila Ao

H Temporary or Carbonate Hardness: ANAINNITULNROVDS HCO, uay CO32' VBDININ
Ca?* wag Mg”* azangeg WU CaCO, , Ca(HCO,), MgCO, , Mg(HCO,), n1suntutiingznna
FIATNIAITNITAYL

[ Permanent or Non-carbonate Hardness: tAnainn1siitndesas SO, way CU vaanan
Ca?* way Mg®* aganweg Wy CaSO, , CaCl, , MgSO, , MgCL, n1suniviinszn1an135l7s
Lime-soda nszulunsaullausaunidinseansyiinile
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wansznuanmsTiselesaninssdemediuguniwaunde:

A munsgislifnafausoaunnlagnsusnisivimaneaifouuaun iidouUueglui
Punavavanlusramesnnfulufazdaagunin

A omesduaivmuosnisifaiald duddesaylunisdisedeiianme eneniuluiedietimie

3 7
5 5 Ao v v I = Y -
U1DDU : UINUAIUNTLANNUBYNINNIDNIAU 50 UN./B. Fe2+
O Irog) O o
O
[e] 24 Caz-l-
Mg ® Calcium

Y1NTLAUANTDY © UINHAIIUNTEANY 150-250 wn./a. e o 0 Y

vdadn (Aamsgiudiuseyn 500 me/)

UIADUTINDDU : YUINHLANUNSEAT 50-150 Un./A.

Hard water

UINTLAN : YINLANUNSEAE 250-350 Un./a.

O O O O O

UINTLANUIN  UINLAIINNTLAN 350 Un./a.
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Dissolve Oxygen, DO : AN TUTiazanein [1NssIuYRT 0 8 = 14.6 meg/l lLag 7
35 99F1 = 7 mg/l At 1 atm] wuaitieazld DO luniseesaamuansdunie sulans
" hanusnuSuna DO axtios
" duhavenUSuna DO asiiUSunamnn
" gifinnsrunUsunn DO Tussuuraninysei

EUTECH
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[ Iron and Manganese : iWesgluaniyilsdiloondauuariinsviuiizendu co, vide
anmdunsn aginisdsusuded
* Ferric(Fe>*)(Insoluble form)-- > reduce --- > Ferrous(Fe®*)(Soluble form)
"Mn>" (Insoluble form) --- > reduce ---- > Mn?* (Soluble form)
O tansznuainms Fe wag Mn vldiidsavy dhilduns dnnavies insesssuuiEos
LAYLATOIEUA DI

 5ms51u Fe laiiAiu 0.5 mg/t uay Mn laliiiu 0.3 mg/L
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J inluirasiasdelunisviliifnlsadesegunimeunge wsedn
38N “ Water Borne Disease” anunsauusgaun3gluiila 2
LU

. Non-pathogenic Microorganism : wuaiiiSeiilinalfiinlse wu
LWUANLSY LUsladl s1u1ewiln

v 1
o A 2

d Jarrundinsunisnszuiunisnastinusesliinsuuiloutes
LUATISENNYLA
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. Pathogenic Microorganism : wuafilsefinelilinlsa

L Virus : fvunaén dedlaendes Electron microscope Lsafiiinanntasa i Infectious

Hepatitis type A , Gastroenteritis Viral Duau

3 Bacteria : flvualugninhda dossondessssun lsafiinainuuaiiise 1wy Cholera (1o
Vibrio cholera), Bacillary Dysentery (18 Shigella flexneri or Shigella dysenteriae) ,
Typhoid Fever (Samonella paratyphoid type A, B or )
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Bacteria Parameter

 nsmsradnuausuaiiisenaun (Total Bacteria or Standard Plate Count): &4
JUN15M9I9IATIUIULUATTBNINUALAEN TN ZLE8IULDIMITTY (Agar) LadTiU
PIIUNFUNTOYALEN Y (Colony) VaIwuATLSETLAATY
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J n1sastannleanasuiunaiiise (Total Coliform Index): @9t9un150529 73U IUUDILUATILS Y
lunguladvlasy

J ﬁ’e}‘c;j 2 ¥iiaNdAey Av Escherichia coli (E.coli) way Aerobacter aerogenes (A.aerogenes) lag

(%4 6

71 E.coli \uwuaiisenondeagludldvasnuuasdniiiongu
a ¢ a a % = M v & P=Y| [V v 1 1 1 % gj VXY dglj
Jd mseshanulpanesunuanseluindsldladunistudulasgnatvuauinunulasunisuuiley
ANNVDUALVDIAUNT DR ms%ﬁiﬁuﬂ%’ﬂaqlﬂ ANSYIIN15ASIILASIEY fecal coliform %58

A51991 E.Coli Llaganie
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d avsesqann Haa laanasu vsa alala E.coll - anfvagludldvosdniifengu Ay 01999

c:lo’z:io

wu E.coli Tuthuansiiniufiganszvuteusgesiauiueu Fsenaileniafiasiigauniaiii
IAiAnlsAviindudeusgmeuiu Sdaivasnsusenninngllanuilae

Fecal coliforms

J . »

| > il > . ?
1 ) :
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- DEEP WELL WATER TREATMENT PLANT - o ; I'
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Toinusas .
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PUMP FICTSE:

T T TR
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NiL1.8

m“‘E'—“"‘“""ﬂl% AERATOR CLERR WRIL
TURBIME. WELSATT

-

ETH [ N
|| LRI IR
; - . T [ I
Jell_ 1‘:"\-\“_._.__._..-.-"". F‘-; ‘ ) 9 1 1-‘ Ly
EER WL LA#ID SAND ALTER I— SRl DR
T HICH SERVICE PUMP| 22220 1 -
[N Wi . = .
e " m'_m%_i 1710 DISTEIBUTESM SYSTEM
Tt
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Pump guun

b it vaffege
«.-;IE":\‘? = E ﬁi IU“ E = - E s o i ? - 4
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o | NENITAINSNYINTSTTUVIALALTIULINADN
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SYUUUIAU STUUINY

UauIuInIa

wianazatgluinfu WUINIUNITNTDS FUUNTUNDNIGINTBUIEY
Jusndunsnouwman Inaasgdiaila a1sarauanIuLiionTalsa

71317: IUNUSUISIANITUT ASUNSNYINTU NTLNTAINSWYINTSISUVIRALAZRILINA DY
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A2981952UUUs UL UUUINE

 suuuu: wnashAviivsunasiieswanazaunmuesffisusinunnsg1utnaud

A9uUA L) lURe9tinsEUIuNISAIIRaTsSwYILaRs Uz Uy

{ﬁaﬁqmma H ANABDTY } {waé‘faqu aﬁ%’ﬁq}

A 4

AUUNTUVDNIGINTBUIY

d15a2a18Aa0IULNBL B LSA

31: NMsUszUIEginig
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A1981952UUUSZUILUUUINE

(AUAWUIRUHIUNINTFIV)

Pump guin
o U

Uaguiunnia ND09E S |

N

FUUNTUMDNIGINTBUIEY

A 4

d41582a19Aa03ULNBLNLTBLSA
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A1981952UUUsZUILUUUINA

1 sunuu: quuand@ihuimadiulngiogluaninliaandiau (Anaerobic) dnnsuuilouman

uasuusn1ia a1svaulasanlannsslalasiaugala n1sandnasanydsninaiinseyinlalanes

1ANa1N1A (Aeration) LAZAINAYNITATD

= _ aethlauazszuugu
Uatu1na — STUUiNeINIA — syuuanaznay — szuunses —O~
YUNaHaga

FUUNTUNDNIFINTBUIY

A

A15a¥a18Aa0IULNDA LD LSA
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™

___I Pre-aeration

Zya

UauIuUInNa

STUULANDINA

STUUANAZNY SUUNIDN

A 4

AUENTUNDNIEINT NN

A15aran8AaIULNDA LD lSA

aenlduagseuvgu
VUNDAIGY
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4 A &
LLENUILAZANSNLUU
NENDU

N30 INBUNILLUGTTUY
N5 LBeLATEUIY

-

|

UIUIUIAIE =P STUULRUDINIA =P STUUANAZNDOU =P FZUUNTDI

|

A

y

NSEUNASZINNEIRULAZDINA (WaNLaY
81n1@) tanienuuUauluunfu

A\ 4

aathlauazszuugy
Yunanags

FUUNTUMDNIGINTBUIY

d41582a19Aa93 ULNBLNLTBLSA
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STUUEUUNAU:

“] Pump Controller
W |

 uwdsuruiana: ihindulneduasgdlefu dnsuuleousiounssis

6199 luduny Aesliauiiganenanisuantiussdn Alefanainin
LazUTunallvivineay

1 wn3asguinfiu: dmsuguihaintetivima Tneszuumsinny

Submersible Pump

ﬂigﬂaué”wm%aqquﬁﬂ LAZUaLABS TN Lﬂ?@qguﬁﬂmmawﬁu
LA3BsgULuUaNlen (submersible pump)
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d szuutiiuainid yinnunnlunnsas1en1sduiasE R NUNIAULaZeINE NNSERALUUIL LN S N WL
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 n1siiuanid (Aeration) = TnnUsyasAL DI NLDINALAY

q

lafeiiagasagluilfoonddundon

O Adamanuazuusnidia = Wusendiauiislinanuay
LN TAlAAANIINENBUBAINIIND DN

O idafaiilifeszasd = inenedielaineiiazanges
T

A Adandunazsd = huenedislafeinsliinnau (H,S)
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U nsiinennna (Aeration) = Snguszasdiiiatiineiniauazlafaiiazatgegludili

2ENFAILINADY

(P http://202.129.59.73/nana/badan/nunbadan.htm)
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L nsanmzneu(Sedimentation) = TngusasAiiiononayniavesudsosnaini

J nrsanaznauaudated(Plain Sedimentation) =N15ANALNAUMEAIYDIVDILTNDI N3
anpznouiTiofeLsdliutiswedanliinaiivansal msaufuesinenseniins
‘lJ’%JUﬂ’u;\‘l%um%EJiJﬂ’]ﬁ(Preliminary Treatment Process) Wazi3unnsguiunsanaenauLuil
1 MsAnREnauUTULIA(Pre-sedimentation)

d nsanagnaunaenisiiuansiadi(Sedimentation Following Chemical Addition) = N3
ANAgnauRIENIsidansailliielyauniAnIzAuIuivLIAlAg LaAinnITANALNBY LWUNIS
ALEnsEULoMInANYY [Wusy
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N150aNALNaU(Sedimentation) = JMUILAIANBULENDUNIAYDILTIDDNIINU

Scum baffle

(3
¥
.

a2
s

Effluent

Sludge rake

Sludge

a: https://waterpurificationengineering.weebly.com/sedimentation.html
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v N A A a a v
j ITUUNII8NIDIY(Slow sand Filter) ﬂﬁiﬂﬂ’]iﬂﬁ@ﬂﬁ]%LﬂﬂVIU'ﬁL’JmN’J%u’]ﬁJ@\W}T}S a3

LUIUADY F1TADARDYA LUATILSY Q%QﬂﬁﬂiﬁﬁU%L’JﬂJﬂ’)%ﬁ?%@ﬂ%ﬂ%ﬁ’]ﬁLﬁﬂLﬁuLﬁ@ﬂ%N

TN 138031 vymaLAaLa(Schumutzdecke) @eduildunalndrAgylunisnses dedld

sygLaUNSIAMIRNTUSEUNM 6 T2lue 89 2 dUavt Qagvnludszanos 2 )

10 cm

30 cm

50 cm

10 cm

10 cm

R, «—— Raw water inlet
Paorous clothes

 le—— Gravel of 5 mm 1
= Gravel of 10 mm Bed Filter

<4—— Gravel of 25 mm

Porous clothes

‘ﬁlm:https://vwvw.researchgate.net/ publication/326651670 Low Cost F

< Water outlet

iltration_of Domestic_Wastewater for_Irrigation Purpose
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d2uUs2NaUVaIsEUUNGI9NID9U1 (Slow Sand Filtration)
YUNIIUNTDIALLDYANUN = 1.0 LUAS

é’mﬂﬁzam%mmaﬁﬁLama(Uniformity Coefficient) = 2-3

%uﬂ'ﬁmﬂﬁm((ﬁravel Support Bed) = 30 cm.

ULUUU

SMIINNSNTRIRNT = 0.04 — 0.40 m>/hr-m?

mmﬂﬁawmﬂé’mqmé (Effective size)= 0.25-0.30 mm.

R, «—— Raw water inlet

Porous clothes

le—— Gravel of 5 mm w

e Gravel of 10 mm 3

' «—— Gravel of 25 mm

Porous clothes

Water outlet
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Uszansnmlunisindngdun3d 80-99 %

v =

VaLHe
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" HRINYATTUUUIUIDABINTTANS

_’ .
Raw Water in

Support Gravel

LTa.nk may contain ¥-Iotch Weir

Treated Water
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J szuunsrenseasa(Rapid sand Filter) : nalnnisnsasinaglnaainuuasanssnensaiuni
Yalan 111N1INTBIIUAANITAFUIINTUALLINTLUIUNITA DU LINBYINAIUEL DN
N894 UMI9LNTEUUTEUUNTIUNTDUSIVLADINIUNTEUIUNITAS1IRLNBU SINALNDY LAY

SLUUNISHNAZNBULINDU

storage tank

_ i

= Water level during filtering

L
7

3 Water level during washing \

From coagulation
clarification basin
r

l N
HUHNTINRINN
O

Filter rate controller

24 A
& PRRCHACN S
Bhide:: dis wash-water
el x:;‘::';'-&"f'!‘"é'::\,:'
S—m— Ayl trough
r— (9o |
oAy VAR N~ o
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F F Ul RETNEY Tk S T, Wi B0t 8 S
ol | ‘ _ ) NN
s ‘ —— ey - - i‘_'
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% Wash-  Filtered water bS
water
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d49UUseNaUYB9TsUUNII8nsad(Rapid Sand Filtration) == ’

FUNTI9NTDIaLLDYANUT = 0.60-0.80 LUMT

-mwﬂﬁawumﬁmqm‘é (Effective size)= 0.50-0.70 mm.

—ﬁuﬂiz?{%%mmaﬂj’]LﬁﬂJ@(Uniformity Coefficient) = 1.5

—Gﬁuﬂﬁamﬁm(GraveL Support Bed) = 15-45 cm.

$n51715N5899 7 = 5-10 m3/hr-m?

fiun: https://dreamcivil.com/filter-numerical/
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 szuunsenseanielduseiu(Pressure sand Filter) : nalnnisnsestazlnaain
VUAIANMENTRNANUAUIUNITHIULIIETZUUNITNTDY WIIUANNTUAZIN

ANNLASTDIDALTIAU vy

Raw water pipe

PAC injection valve

Sand filter Sand filter

Raw water flow controlvatve © 5
o ONNANNANNAAN HAANNATN

Raw water flowmeter

Hypochlorite injection valve ; "
O

Raw water pressure gauge o

Filtered water pipe

Water
collection slate

Water collection plate
Disposed water valve

Filtered water valve

= [ =

fian: https://solutionpharmacy.in/pressure-sand-filter/
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d2UUsZNBUVBISTUUNSG 9NN 1ALSIAU(Pressure sand Filter)

= dunsensesanidunnun = 0.60-0.80 WAT

" PUIALHUHILANENA90S = 0.3-3.0 LIRS

" mwﬂﬁawmﬂﬁmqw‘é (Effective size)= 0.50-0.70 mm.
- é’mﬂaz%w‘émmaﬁwLama(Uniformity Coefficient) = 1.5

" uNIINNU(Gravel Support Bed) = 15-45 cm. ]

B 9557101505099 = 7.50 m3/hr-m?

Raw water pipe

PAC injection valve

Hypochlorite injection valve °
o

Raw water flowmeter

Raw water pressure gauge
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J nsadrengnau(Coagulation): Nstiuaznauansaingiglunsaiangneufisenin ais
a519mznou(Coagulant) asldlwihduiialvveidanausilula (Non settleable Solids) #5e
Y0 denivwnan(Colloid) AAN135UARUTUUA LG LALAUFAIAIFAUL

SanEdiEs \Wcoagulant forms precipitate and
adgded .l . precipitate, trapped impurities
' trapping impurities settle to bottom
> ..
O. .’.
'\i 2 A — ‘.’,‘ e " —
o ® o .‘
impurities .
/ : ‘ Y ) o

fiun: https://www.aesarabia.com/coagulation-flocculation-packages/
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NanNnNs
< d'd [~ 1 (Y] d' o w
J vsaudaniauiadnluaiuisoausilalunai e

ieanainvesudelinnuiaiosStability) Fainineynedl
vnaEnfufiRnnvfAnussedunsaufveeuA
AawinNsanAUERsTYaIRYNAlagNSRNaNsALlacly
 ansiafififenld fo ansdu(Alum, ALSO,),) Copper
sulfate (CuSO4) Ferric Sulfate (Fe2504) Ferrous
Sulfate (FeSO4) \Uusu
3 avaufiesvesiiliesd 5.5-8.0

https://www.snf.co.uk/chemical-

coasgulants-used-water-treatment/
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nsuftnnsedeviantsvitingauWater softening) = fnguszasAlunisufiinsednsfionisan
USinnuneadeuuaziuniiden 3nfeuannluszuulssuvamufe nseuInnsanEanIaLAil
(Chemical Precipitation) lngdinsinansiaiinayuuniLime: Ca(OH),) waglunuav(Soda
Ash:Na,CO,)

Disposal (Precipitation)
(Filtration)

v
\ 4
v

Lime-Soda Ash Water Precipitation

L diiiunszuaunis Lime-Soda Process agiananuidusnsgs Armunssineesii
YAINNTEUIUNSIAY 50-80 mg/l as CaCO, , pH = 11 ANUNTEANVUIATLYIL
Jostunisiansoula
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Lime & Soda Ash CO,

|

Water Source — MIX — SETTLE — SETTLE — Filter — Clear Well

Coagulant

Lime-Soda Ash Treatment Design Criteria :
-Rapid mixing ---> Detention time = 5-10 minute

-Slow mixing ---- > Detention time = 40-60 minute
-Re-carbonation ----> Equal pH = 8.6

-Sedimentation --—-> Detention time = 15-30 minute
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U nspadu(Adsorption) = nszuiumsinizfinvesingviseasazasuuiuiivouds a3

1
a == 1

NUMN1EAANRIIN Adsorbate  Lazisandnltigaduin Adsorbent

 Smguszasdvesnisgaduiiieddnansazateduniddaduanmguesnisiionau sa wazdluih

LY U a a ¢ . [~ a '
LazfaanunsanaduansusEnaudunIdwin Trihalomethane (Juanugnisiialsnugisa)

Small and

Small and large . o
: arge organ
Carbon organic:molecules - @/’ o, molecules
Matrix Wiy N
“- Pores available
$ Sy — tobothsmall . S P Pores available to
and large -~ both small and large
[} molecule a— molecule adsorption
adsorption 3 g A Pores available
o » ®— only la:m':ll
’ AL« molecu
Pores available o2 ,‘t 3 adsorption

only to small

sll=————— molecule

adsorbtion

fin: http://medaad.com/activated-carbon/
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L PAC: Powder Activated Carbon = 1413na159unse

¥

3 GAC: Granular Activated Carbon = Siufifinuinninuuy PAC T4idn

A5 UNSHLUUABDLIDY
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N3EUUNTANYBL5ANIEAARTY (Chlorine Disinfection): N5zUIUNITIUNTTALYE
lsanvulausglutiniunassy

Raw water Tap water

Dirt

Bacteria A
w’ Disinfecting

Chlorine

fin: https://www.shutterstock.com/th/image-vector/illustration-until-raw-water-disinfected-chlorine-738412735
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Ussinnvasnassunlylunisenalsa
J Awrassuwiai(Liquefied Gaseous Chlorine): sunsielunisldwazvuds 51a7
a9 wnzAusEuudssvunalvg

 Calcium Hypochlorite ,Ca(OCV), : auaunsldie drulvgidusiiong wsng
AuszuuUssU1vUInEn

] Sodium Hypochlorite , NaOCL = wuuansazans IannulatosidennnnIng,
918N151091U 60-90 Fu Wz AUTTUUUIZUIIUIRENLAZETZ I8N
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\ 4

U1AU(pH, Hardness, Fe, Mn)

UauIuInna

MSIAADUIZUULAUBINNA
NTSYINUVDILATOIINT

FUINTUNDNIGINTBUIY
d1vavatuAanIuva L alsA

SEUULHNDINA

A

wUUANRzNaud

UUNIB

N

asthlauazszuugu
Yunaiags
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N13AUANAMATWUIAUABULUITEUUNER

d nsmsraseuszuuguingu: wnsesguinfusazszuunsuaulniinne Tild
NulanuUng

U nsestadeuamniwinfiu: Anudunse-ae (pH) a1suszneuveman
NAUE ANUYUVDIAY

U aaunwvesinfiu: unumuazanuddty 9g19n6en1599UTDTEUUA
19U TEUVATNRZNOU TEUURLDINIA T2UUANINAIINNTEANAILITANNEN
FEUUNTUTIAIUN iU UNSARNIOUNTDNITANNEN
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[ a13n399m15Uau(Activated Carbon)
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