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1.2 fwnaznau
(3 AzLu)

1.3 vindeyaidmuslinsdifesnuuuliinfnsaliuseavanwonas 80 fefjnsalwuy CSTR %30 Plug Flow
wuuladpaldalunmsiuinumuniniu Tnali8enlda reaction rate fifwuslifies 1 Armnuaussneaily
mMafnn JeaRmsAaLesnalumst ssameasidliuientmil (half life time) (3 ATUUY)
fuua Ty

C 1 C

Co 1148’ Co

b

A _ 1 1
First order reaction rate = 0.05 h!, — =e m, Second order reaction rate = 0.07 L mol? h!— = —+ k¢
0
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1.4 aeduguafiviwiioagluifisiiumsdidaudifu Unit operation process iaunsaldimdauaiudnarild
lagasanannaumnzay anuduwezamudululdnmaasegmans (4 asuuw)

............. A Suspended and Colloids solids 1. A striping

............. B Total organic carbon 2. Activated carbon adsorption
............ C Heavy metal 3. lon exchange

............ D Volatile organic compound (VOC) 4. Surface filtration

1.5 msfidnansvieaviadaludnidalaanssuunms Chemical precipitation 1danstauenquauduiale Usinaumsi
Tiunlieenals uarmsafiumsiing (4 azuuw)

1.6 ssnafmhiuhduduiedimssenuuussuuirindusuitousmidusarnsnoyeenanids leeddnnas
Tssmudenldszuu dissolved air flotation (DAF)
el
- Wastewater flow rate fistviniu 500 m*/day
- Chemical oxygen demand danviniu 80,000 me/L
"~ Biochemical oxygen demand fA1winfiy 40,000 me/L
-l wasthiu Sieuvintu 5,000 me/L
- Total suspended solids ffwiniu 1,000 g/m’
- Optimum A/S ratio flAvirAu 0.01 mL/me
- Temperature 30 °C, S, SAndiAy 15.7 muL
- Recycle pressure HAwafiu 3.71 atm
- Fraction of saturation fipuviifiv 0.5
- @1 solid loading fAviAy 5 kg/m*h
- #in safety factor dwuiuitiisninty 2
- A1 surface loading rate Sif1ag5¥1ing 20 - 150 L/m-min
- szuu Dissolved air flotation iussuudifinng recycle

A _13Sa(fp—1)R
S TSS(Q)

- syuuinaiuay 24 dalue
- UsBvBawlumsuenansduvBd asuviuees uas lushunasindiu ves DAF Wy 20, 80 uay 80%,

ATUAFU
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1) Shsmsivasmiidrda DAF (Q + R) (m¥/h)

2) Surface area 90464 DAF (m?)

3) lsinsaaseumn surface loading rate L/mmin sglutsiituaviel Tunsetlimnyadtimawn
Az

4) fin COD, BOD, TSS wae Tufuasthsfufuanann DAF I

5) Whausuuzsruuhdminduievhimifisonain DAF

d Q d 1] o 13 ﬂy
vilddayanimualiiomddedolus (10 asuuy)
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i 2 Tssnudoansldsuutinthidsuy Upflow Anaerobic Sludge Blanket (UASB) iavndamingos
sr0aviBanfifmusls mmavmmmaummmalﬂu (15 pzuuw)

2.1 3 CODm.x uay Ustnastinhiminge (v, uae V)

22 mmwuwmmmummnﬁﬂ Laumuﬂuanmmaummm (A, H. wag Hy)

2.3 3w 9geuna alkalinity %aau%ﬁmﬂmewamammﬁma%aaivuumaim1131Lwaawammmumnwu

alkatinity asluwhlsTumiedlansusoty

2.4 niilfiein COD mummsgiuhidmiulssnudeadialiiiy 120 me/L thilinumstiteansyuy UASE

fiensiunasgrundsly Tunsdifilsbindestuiiunsediils

2.5 sanBSunafeiiatiy (m*/d)

o 19
Wastewater from DAF

- Wastewater flow rate, m*/day 1,500

- Soluble COD, mg/L 500

- Alkalinity, ¢/m’as CaCOs 300
Wastewater frorm washing

- Wastewater flow rate, m3/day 500

- Soluble COD, ¢/m* 5,000

- Alkalinity, g/m’as CaCOs 300
Process

- Organic loading rate, kg COD/m>day 8

- Upflow velocity, m/h 0.7

- Reactor volume effectiveness factor (E), percent 85

- Height for gas collection, m 2

- AnugasiwealiAianndy, wns 10 tums

- mandushafissuufeants, o/m? 3,000

- waniudsnagneu B¢, Su 32

Vi
V;1=QS0,VL=—,A=—_—-Q'—
Lorg E velocity
K = 450 mg/L, k = 3.125 g COD/g V5., Y = 0.08 g VSS/ g COD, k= 0.04 g VS5/g VSS.d
K,[1+ (k)]
CoDoutz s =
6.(Yk—k,)—
QDAFCOD + Qwashlng
QDAF +Q

Yanmuineiimuifin®iu (m*/d) = 0.3935 /g COD removed
ﬂlnl COD removed 1‘1;?’§F1I'1L‘Vi'1ﬁ1] CODmix - CODout
Meiivuiiadufisdulosas 65 vesUSunmmeimun

Vi
, Ho = —-1—, Hr=H\ +Hg
A

Washing

CO Dme

‘washing
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91l 3 asmourouselUe
3.1 9ndedt 2 wudmndsenufomsldssuutrdauuulamnadssam Sequencing Batch Reactor (SBR) fie
Sriimbudsanseuy UASB TithAnuwldleyaidmuelineumaussiu (7 asuuw)

1 asndruseuntsddumsiods uag S1uruseumsdiunmsiaun (2 Avuwy)

2) 39A1 fill volume %19 58U tar USUMsaa SBR (3 Azuuy)

3) Hydraulic retention time Way BOD volumetric loading \dulunmnasintssenuuuvtelyl dlsduly

nunAliLEnfRIALDLLE (2 AvIUL)

_—_
- Wastewater flow rate, m*/day 2,000
- Biodegradable BOD, ¢/m® 200
- fl9SBR, fs 2
-ty Flug 3
- ts, dalug 2
- o dlue 1
- il 0
- VeV ‘ 0.3
- Range of hydraulic retention time (HRT), h 15-40
- Range of BOD volumetric loading, kg BOD/m>-day 0.1-0.3

- fr=tadtts +tp
- fc=ta s Hp+ tE
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3.2 lssrdsnandesmsldssuuthmideuuy activated Sludge Wipthimbfieanatnsyuy UASB
WHIAT (8 AZIUY)
1) Mass TSS (kg)
2) The reactor basin volume (m?)
3) Determine the reactor detention time (0)
4 as3eapUr" Volumetric loading (kg/m®day) Tnoglutisivmngauntelsi
5) wodueh lunsdiifesniseanuuussuulsiae Nitrification foaiogals

. 1%
- Wastewater flow rate, mz'/day 2,000
- Biodegradable BOD, ¢/m’ 200
- SRT,d 5
= Px, 155, kg/day 1,500
- MLSS, ¢/m® 3,000
- A1 volumetric loading, (ke/m’-day) Fnzay 0.3-1.6

- V*MLSS = Py, 155 * SRT
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o
499 4 (7 AZI)
matmidemedanin meldanos Aerobic, Anoxic, uaiz Anaerobic fasiansunfudiaansey sadeuaums

’TJ’?NE'!’]Sﬂ'ﬁﬂﬂ"lﬁU@Lﬁﬂﬂia‘u‘&l@\mﬂﬁ”ﬁﬂ’l?u

dioil 5 u'lLasm"|nT,smumeuauanwmummdﬂu

Wastewater flow rate, m*/day 500
Total suspended solids (T5S), g/m* 500
Wastewater alkalinity, o/m® as CaCO, 30
Alum Alz50s 18Hz0 added for removing TSS only, ke/1000 m? 10
Phosphorus in wastewater, ¢ P/m? 15
Raw sludge properties: Specific gravity 1.03
Moisture content, percent 94
Chemical sludge properties; Specific gravity 1.05
Moisture content, percent 92.5

75 Waidusives Total suspended solids (TSS) anmwnauldly primary sedimentation tank Tnalydos
14 alum

90 wesifusiues Total suspended solids (TSS) anaznawuldly primary sedimentation tank Tneld
alum

aunTSMAs alum iens precipitation

3Ca(HCOs)z + AlSOa)318H,0 <> 2ALOH); + 3CaSOa + 6 CO, + 18H,0

(3x 100 as CaCO3)  (666.5) (2x78) 3x136 6xda 18x18
Aun1smsidiu alum iy Lime

AL(SOs18H,0 + 3CalOH),  <omewe> 2Al(CH); + 3CaS04 + 18H;0

(666.5) (3 %56 as Ca0) (2x78) 3x136 18x18
VINNIVARBINUIINSAER Phosphorus (P) 1 kg fesng 18 kg 484 Al(S04)318H;0

P = 1000 ke/m?

nauAmNdelUll (10 azuwuw)
5.1 3978909 TSS (ke/day) ﬁnﬂﬁﬁﬂimalﬂmu alum uagiiu alum
5.2 3959a0uT alkalinity lushideiifeswesanisidn 7SS lagmiaid alum  wielyl &luifsswedoudy

Ca(OH); aa‘lﬂmﬂ's (kg/dlay)

5.3 3amA ALOH); MAnty (kg/day)
54 mmﬂsmmﬂuaamvnau TSS mnmumnmsmnmmauimal) Taifis alum 2) 1By alum Wordn TSS
5.5 9uU3a alum fideafuiiy (kg/day) wiglddn phosphorus lazUSumsTemenauifiniugin

msanpznaulagn1sfiy alum Werem TSS uay phosphorus
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d211 6 vsmourmusialUil
6.1 lssnudeansldseuuintinnuuassiiueinie (aerated lagoon) LwamUﬂmtﬁa‘lﬁ‘lﬂmmmmummﬁmmﬁa

Tnevialy TindAnwldafiimslrneuimunalus (12 azuuw)
1 %qwlﬂ'lL’Jaﬂumsmmﬂm’nau {solid retention time, SRT or ec)

2 aSunsvesuadiuoinmea
3 aJamﬂsmmmmmmmsaemwamwg]wgmmu uagliUssnuanudsimssendauiideddass

4 99%131A1 BOD ‘lummmummsmumah

. 1%
- Wastewater flow rate, m*/day 500
- Soluble COD, g/m* 400
- BODs/CCD 0.5
- The plant permits standard BODs, mg/L 10
- Depth of Lagoon, m
- Hydraulic retention time (HRT or @), day 5
- Water temperature in summer®C 35
- Water temperature in rainy season’C 25

- Y= 0.65 mguvss/mgsons, Ks = 100 me/L (g/m?), k = 6.0 g/g, Ky = 0.07 day™ for 25 °C
- First order observed soluble BOD removal-rate constant ko = 2.5 d*at 20 °c
5o

1+ (k)8]

- kz = ky1.06 TFTH

- Oxygen demand = 1.5 Q (5,-5), Tnelvilde1 BOD e S

- SOTR = 2A0TR
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6.2 lssruwiminindvoanainssuuiidt COD way BOD g malsnssasiasldsruuouduadesiunstia
u'n,ﬁU’meummmummu,aumummimumsmmwmmLmeamm‘Lwnanmnwm Watvenannsiunig
aanuuuuaﬂsuaaaa'mﬂsvnaumauaaulﬁmaLLaumnmmamﬂs’Lumiaaﬂu:u'u warszuuUadiuadeslunsdi
LUumsmummmwuawsa‘Lu (4 Aznuy)

a1 7 2emeudausolui

7.1 quyuusimieiisy Y4115 10,000 AL Uszang 1 auldthussuwidy 200 L/day Imawmmnmmaulmn
swsmdsrunhiningy inAnwgnusumnenuliseniuussuutdmidewuy Tricking Filter m‘twauaﬁ
mualdesnuuumidurugudnansuasss Tricking Fitter Aidamsldworlufuitiime

{10 Aazuu)

—
- Yanashidedidhssuy, m’/day 0.8 (Fuszhilldly)
- #1 BOD, mg/L vy 500
- F1BOD ﬁy'lﬁshumsﬂ'lﬁ'mgé"a, me/L 20
- fnazneutudulsiign BOD
- Filter depth (D), m 5-6
- Recycle ratio, m¥/d (R/Q) 1
- K 2.35
-n 0.5
- Hudifldlumsaads, was x wes 12x12
_i — e-—KDJ’QL"




c2a.

V1T 131 RO FHEINFNY oo, 13/13




