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:uam 1 amaummmalﬂu (25 AzHULU)
1.1 msmummmeﬂmwﬂﬂnumsmuﬂu%amuaammﬂizaaﬂ’mnsmf“fuaemli 2aesunelaeday (3 ATUUL)

ad o

1.2 mn*uamawﬂmuﬂ’mmmwaammu’wmﬂQﬂsmm‘svammwsaaav 95 fisufjnsaiuuy CSTR %38 Plug Flow
Lmu‘maﬂ‘maﬂumsmunnmnn’nﬂu WANINTAUIN u,avvnnaﬂumsaaaamﬂmsmmulwmaamwm

(half life time) Toelaumsuiisediud 1 (7 asuuw)

fvuali

C 1 C —kO . =1 —kt
—= , —=e ", first order reaction rate = 006h, —=e
Co 1+ k@ Co Ao

1.3 mwﬂmawwmaaaﬂ'lummwmumﬁmumLLmﬂu Unit operation process Fanunsaldmdnuafusna1dle
Tpefiarsanananuasnzan anuduivuay semudululdmaaseganans (5 avsuu)

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

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

............ D Bacteria 4. Surface filtration

............ E Volatile organic compound (VOC) 5. Electrolysis
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1.4 Ii\‘I\‘l’lu@’l‘Vl’ﬁVl"LaLm{ivmﬂm@\'iﬂ’ﬁﬂ@ﬂLL‘U'USU‘UU‘U’TUWUUGI‘ULW’eJﬂ’]ﬁ]ﬂW’ﬂ@uaaﬂﬁﬂﬂu’uﬂﬂ IﬂUNﬂ]ﬂﬂﬁI‘Nﬂu
Faadoniiagldszuu primary sedimentation 5o dissolved air flotation (DAF)

- Wastewater flow rate ffviniu 1,500 m’/day

- Chemical oxygen demand Hfniiy 5,000 me/L

- Biochemical oxygen demand fawviiu 2, 500 me/L

- Total suspended solids fawviniu 1,000 g/m

- Optimum A/S ratio fawynfiu 0.01 mL/mg

- Temperature 30 °C, S, fifwiriu 15.7 mL/L

- Recycle pressure fidwiiu 3.71 atm

- Fraction of saturation ﬁﬁhm’lﬁ’u 0.5

- @ loading Aty 5 kg/m -h

- @ safety factor amsuwuwmmm’mu 2

- @1 surface loading rate umi)‘ai“mN 20 - 150 L/m’-min

- syyv Dissolved air flotation usyuuiifing recycle
A 1.3Sa(fp—1NR

S 7SS(Q)
. szuuvhenwtuay 24 $la
- @1 Surface loading rate 83 primary sedimentation tank Wiy 1.25 m/h w3e m’/m*-h
- Usy amﬁmwiumimﬂﬂmiaumaLLasmsLLmuaawaa DAF «Ju 50 wag 90%, auaIny

. UszavdamlunisidaansduvSduazansuuiuasyed primary sedimentation tank 1Ju 10 uae
90%, MUANY

m‘l%’a’fagaﬁﬁwum‘lv’itﬁamﬁi’lﬁwia‘lﬂﬁ (10 AzUUL)
1) $nsmsivasauiidiada DAF (Q + R) (m’/h)
2) Surface area U831 DAF (m?)
3) Iins9deun surface loading rate L/m’-min oflusaaiifmuaviol Tunsaiilimnzadlimunn
Fmnzay
4) #ufivesds primary sedimentation
5) fi1 COD, BOD wa TsS lurhileonan DAF uag primary sedimentation
6) Inuanaton-taidelunisidenldszuu DAF %30 primary sedimentation
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407 2 ssuludef 1.4 denld DAF Juszuudatusiu Lavdesnsldsruuthtaidsuuy Upflow Anaerobic
Sludge Blanket (UASB) Lﬁaﬂwﬁmﬁwﬁﬂmmﬂnﬁﬂwﬁwﬁu’w”m“luﬁaﬁ 1.4 MMM&mﬂmsﬁw
nSEUIUNNSHAR (wastewater from washing) Fadnwariiravueli lﬁﬁﬂﬁﬂwﬂﬁagaﬁﬁmuﬂﬁmuﬁwmmialﬂif
(12 AzUUY)

2.1 2UNCODmx Uae Samadaindainde (v, uaz Vi)

2 2 eniufivesiah s Wurhugudnauarauge (A, He uae Hr)

2.3 33 529@0UIAN alkalinity GuamfwLf?ﬁsmu?’wawa@iammauQasuaasww‘%ahiﬁﬂajLﬂmwaﬁauaumsLﬁu

alkatinity asluwinlslumieRlandusiodu
2.4 n3dlien COD mummsgmfmﬁae?m%’uiiamuﬁé’qasﬂummmﬁﬁﬂmqmmnsiuﬁaaﬁﬂ'ﬂﬂLﬁu 300 mg/L

Shitsiunstntiaainseuu UASB Srrnusnsgumsol

Aviua
Wastewater from primary treatment
- Wastewater flow rate, m3/day 1,500
- Soluble COD, mg/L 2,500
. Alkalinity, g/m’as CaCOs 300
Wastewater from washing
- Wastewater flow rate, m3/day 500
_ Soluble COD, g/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
- arwgewesdwiadidnioendy, wns 10 LURT
_ anamudlusefissuudieans, ¢/m’ 3,000
~ nanfufinagneu Oc, Ju 52
- Vn:Q—S—O,VL:ﬁ,A=f—fQ ,HLzﬁ,HT:H{‘f'HG
Lore E velocity A
. K. =500 mg/L, k = 3.125 g COD/g VSS.d, Y = 0.08 g VSS/ g COD, ky=0.04 ¢ VSS/g VSS.d
K+ (k)]
6 (Yk —k,)—1
- CODmy= primary treatment ODprlmary treatment washingCOD Washing

primary treatment washing
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3.1 99nUeN 2 wudwmﬂsamuﬁaamiwm?\aﬂlumsﬁﬂﬂ@ﬁwLﬁﬂi@ﬂi‘ﬁixwﬂwﬁﬂLLUU’L%mmﬂﬂszmw

Sequencing Batch Reactor (SBR) Iﬁﬂ'ﬂﬁﬂwﬂ%‘ﬁ'ay)aﬁ

SuslrnousiauAolull (10 AzHUW)

1) QNIIUITEUMIANTUNTRDNN WAz UAUSBUMIATUNTVINUA (4 AZHUL)

2) 2aen fill volume # 50U Way J3ums049 SB

R (3 AZLUY)

3) Hydraulic retention time waz BOD volumetric loading Fulumunasinsoonuuuvidelal dliduld

AULNUTTLARITDIEUDLUY (3 AZWUL)

fvuald
- Wastewater flow rate, m’/day 2,000
- Biodegradable BOD, g/m3 1,565
- {9 SBR, 0 3
-ty il i
-t ke 1
- tp 0l 1
- gl 0
- VeVt 0.3
- Range of hydraulic retention time (HRT), h 15-40
- Range of BOD volumetric loading, kg BOD/m’-day 0.1-0.3

= tF = tA +t5 +t[)

- tc=1a +ts +tp + tF
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3.2_13@@11461’&ﬂénﬁaqﬂ']ﬂ*ﬁiwuﬂwﬁﬂﬁwLﬁmruu Activated Sludge
3@1 (7 AzUUL)
1) Mass TSS (kg)
2) The reactor basin volume (m3)

3) Determine the reactor detention time (9)
4) ®3519@9UA1 Volumetric loading (ke/m -day) dwaaﬂwﬂwﬁmwawﬁdﬂ

o I%
- Wastewater flow rate, ma/day 2,000
- Biodegradable BOD, g/m3 1,565
- SRT,d 6
- Py 1ss, ke/day 1,500
- MLSS, g/m’ 3,500
- A1 volumetric loading, (kg/ms—day) Fomngan 0.3-1.6

- VAMLSS = Py, 155 * SRT
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dafi 4 (10 AzuUL)
4.1 Suslvassuvasidnssuuidaidelute 4 fignsiadl CiHzOn (10 AZUUL)
1) JonUSinaueendiauiideanismenged (theoretical oxygen demand) lunstaeaany CiHzO0n
2 kg (Winaulumineilansy) Lardesnisemaniils (veeuluniisilansy) dlesmualieiniedl
sendauidudiuuszneu 21 Wosidus '

v

) Awusiansduvisdluten 3 f¥nwuswviloufuandunidluted s eyaatuans U EN LA luden 3

fisasmsla 2000 m’/day waz BOD 1,565 ¢/m’ Femsviinmueandiaumangufviils
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Ja¥ 5 131LaEJmﬂismmmwﬁaﬁﬁﬂwmxﬁa@ialﬂﬁ

- Wastewater flow rate, m’/day 1,000
Total suspended solids (TSS), g/m’ 500
- Wastewater alkalinity, g/m as CaCOs 50
-~ Alum ALSOa 18H.0 added for removing TS5 only, kg/1000 m’ 10
- Phosphorus in wastewater, g 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 wWedifusdves Total suspended solids (TSS) anaznauldlu primary sedimentation tank Tngliisaa
14 alum

_ 90 wediusuel Total suspended solids (TSS) anaznouldly primary sedimentation tank el
alum

_ auasmstan alum ienns precipitation
3Ca(HCOs), + Al(SOa)318HO  <mommn > 2AlOH); + 3CaSOq + 6 COz + 18H20
(3 x 100 as CaCOs)  (666.5) (2x78) 3x136 6x44 18x18

-~ @unsmsiu alum v Lime
AlL(SOa)318H,0 + 3CalOH); <= > 2AUOH)s + 3CaSOa + 18H0
(666.5) (3 x56 as Ca0) (2x78) 3x136 18x18

. a1nmIneaaanuinn1an1da Phosphorus (P) 1 ks Hoan15 18 kg V83 Alo(SO4)318H20

- Pé = 1000 kg/m’

amaummwia‘lﬂi’: (10 AzLLUY)

5.1 2311128U94 TSS (kg/day) wmmwﬂmdmmm alum wagiay alum

5.2 999529a0U alkalinity Tutdeiifgawesan1sinda TS laansiiu alum okl dlifisanadoniy
Ca(OH), aﬂ,ﬂmﬂi (kg/day)

5.3 23911A1 A(OH)3 Andu (kg/day)

5.4 INUIHINTVRINZNBUY TSS wmmumﬂmwm ¢noulas1) lidu alum 2) 1Hu alum Lwamm TSS

5.5 23u1U3u alum wmaammwu (kg/day) Lwdmmw phosphorus LLavUimmmawsnawmmumm
nsanaznaulaensiAn alum Wlerdm TSS wag phosphorus
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Jaf Q13qumaamﬂ%suwmumwasvLmummﬂ (aerated lagoon) Liet1lmieaniaNizuy UASE Tudion 2

'lﬁlﬂﬂwmmmummﬁmmm‘lﬂamlﬂ lwuﬂﬂnwﬂwmwum‘twmaummmalﬂu (10 AZLUL)
6.1 Rla‘mmnaﬂumimummvnau (solid retention time, SRT or 00
6.2 MUILINTVIIUDLALDINA
6.3 ssnUBinmuenudan1Teandunmufo Ty ua
6.4 931111A1 BOD Tuthishunnsgiumioll

frvuali

ylnusy mmmmmaamiaaﬂ%Laummﬂ‘nﬁ]sa

- Wastewater flow rate, m’/day 2,000
- Soluble COD, g/m3 160
- BODs/COD 0.5
The plant permits standard BODs, mg/L 10
- Depth of Lagoon, m 3
- 0, day 5
- Water temperature in summer°C 35
25

- Water temperature in rainy season°C
_ Y = 0.65 Mauvss/Mgsons, Ks = 100 mg/L (g/m % k = 6.0 g/g, Ky = 0.07 day for 25 e
_ First order observed soluble BOD removal rate constant kzo = 2.5 dat 20 °C
S
[1+(0)0)
-k = ki1.06 (T2-T1)
- Oxygen demand = 1.5 Q (So-5)
- SOTR = 2A0TR
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Hoit 7 vamousamselud

7.1 guwvionileiiuszaing 20,000 AU UsENS 1 auldrhusguawiniu 200 L/day Tagthiisanthuseuldign
sunudssuutinide ﬁnﬁﬂmqﬂuawummu“lﬁ’aaﬂuumwuﬂwﬁmfwLEEJLLUU Tricking Filter adl{4oya
fuslreenuuumduruaudnatsueds Tricking Filter Fomaldwerluttudifiivua

(10 AZWUL)

S
_ Ginauhdefidhszuy, m’/day 0.8 (thuszuniildly)
_ @1 BOD, mg/L thidie 500
_ ¢ BOD thirunisuindauds, me/L 20
. Swneeneutugiliiida BOD
- Filter depth (D), m a-6
- Recycle ratio, m’/d (R/Q) 1
- K 2.35
-n 0.5
- fufidldlunsnady, wes x wes 18 x 18
) i — e—KD/Q,_"

S

0



RV 1 O SWATNANG Y oovvvvvrrencrerrsssns 14/14

7.2 Lresunensthintlaessuuteysuiedesuazsvuuseavglaodasy (6 AZWUL)
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