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221-451 Water Supply and Sanitary Engineering
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M'V~ffV1J A 401

. "o Q.I " QI d. j} " iii" .ol::U::s'o iii fJJ
flltf~ 1. 'UVffV1J'YI~'H1J~1J 4 'UV 10 'H'U1 ~'HUff~~11i'YI1 ~'U"JVffV1J (fl::U'U'U':i11J 100 fl::U'U'U)

"0 0 QI~""2. 'H11J'U11vnff1':i fl1':i1 'H'U~nV l'U1'HV~ffV1J

" 'JI 0 4'" 'JI 'JI 111 l'
3. V'l.!~lfl ~'H'U11fl':iV~fl~m'Ul'U1'HV~ffV1J ~~

4. M'l1J'HV1J 'H7Vfj1J~~'Uv~t~ '1 'Uv~~~'Ut'UM'V~ffV1J
d .4 Q,I" 'JJ

5. l'UfJ'U'I1V fffJ'IU'I::':i'HfffJn'H'U1'UV~'UVffV1J

" . .
6. fJ~7fl t'U msneu1'YI1:l'U'U~lflv'tinn1':iLifJ'U 1 fl1fln1':iffmnU'I::tli'1Jfln t 'U ':i1fJ1'11l'Yi'I'J~7fl

iI ..
euo fl:::U'U'U fl:::U'U'UIVItl

1 25
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3 25

4 25

11tl 100
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~~1J~'1 'V'l'l1'U L'V'l\!'1fJ
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~ .olio 1) 'il'H;"W';l W'Hlfl11lJ rrum (Ii '\.Jm'i'i~U1mh"ij~f1n ij~~ '\.J 'IJ~ij~l'Yi~'H1~ 19i~~'U"11~ I ~ t1t11'\.J ';IW
~ .

ij\PI'ilm'i'i~'IJlmhYiffllJ1'i(li''IJ'l\'\.Jm.htl n'IJ.lJ.I ':Il'lJ. (25 fl~U'U'U)

V

R

S

n

(mls)

Hydraulic Radius (m)

.... "fl11lJ':Il''\.J''ij~'YIij~f1nij~ = 1:500

Manning's Roughness Coefficient = 0.025

,/ /' /' //" ( I
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0«0 2) 2.1) 'il'ltlli tI'Utl1t1'Ufll1f1l'W 1lli'Vil'tl'Wl~t1'lt~:lJeJ1fllrY 'lufll1'lhu~'U ltfftl~1t11~'U'U'lh1J~thffti

uuu Activated Sludge t.yltJU11J~Jltfftl200m
3/d '1'Wi~f1Ellli~fll1h'j{lll'U'UHfflJfflJ\l1W. ~

C\ ~ 9J ,::5,0 iii""'"(Complete-Mix) llCl~ll1J1Jt\91lJmfllrYtI~n{l1(Extended Aeration) 'illf1'tltJ1JCl'V1fll'l1'W~ 'I1~'l'W

(I5 f1~U'W'W)

250 mg/L

0.2-0.6 g.BOD/g MLSS.d

..
o C\

umUJ

Complete Mix FIM

MLSS

Aeration time

2,500-4,000

3--5

mgIL

hrs.

Extended Aeration FIM

MLSS

Aeration time

0.05-0.15

3,000-6,000

18-36

g.BOD/g MLSS.d

mgIL

hrs.

FIM

l~UJ~ V

Q

L j

MLSS

F/M

v
Q

QxL;

VxMLSS

'IJ1lJl\911t1'l (m
3

)

~

tJ\9111fll'J! '11 Cl'tltJ'l'U llffmtCl~\91~f1tJ'W rru f11:1'U (m
3
/d)..

~

o t::i 'j)' 0 w

BODs 'tltJ'l'Wltffm'tJ1~'J~'UJJ1J1'U~ (mgIL)

Mixed Liquor Suspended Solids (mg/L)

Food to Microorganism Ratio (g. BODs/g MLSS.d)
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, ..
2.2) U"'::'I11n~fl~Ol'ii ;1'i::'U'U,r~nri11~~flli10l'i,hu~OW1~ffml1n1HUnJi 'U'I11~hHy 'i::'U'U

..
,hU~oW1tfftJ Activated Sludge U'U'Ui~;~'il::nnJ1::ff1J flimml19,JH""h::nfl'U (5 tl:::U'U'U)

.. .
2.3) i'U msmufJ1JOlni 1~1'U'Ufl~'i::'U'U'I11mm11'U~1J1WoW 1tfftJiifi1'd'fltJn11fhYi flflnuuu1~

.,j """" "'" ~ w I :!'lot ~" I ~
t'Ufl~'il1n1JFj1J1t'Ul'Vln'UfltJ"'~ lJty'l11~~n"'11ff11J1'iflfl1'iUn L'U L~fltJ1~ L'i (5 tl:::U'U'U)
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" " .
~fJ 3) 3.1) lUnnlii~nl~7~'IJ'IJ'Limhli1tJ't"m7'1hu~l\hi1ml1n'V1J'IfU yjijrh BODs Ilhtl'IJ 300 mg/L

. "
tl'm1m71'H'lllhtl'IJ 5,000 m3/d lii~n1~7~'IJ'IJ~~yjij,,1~'IJ~~~~ 1tJijmh~'l~ 1 ile ~~~'4m1JtlU

fi~ ~ij1~1JmmfY ~~tJi''IJ~fl1-W ll'l~~~~~ ~11J"1~'IJ '\1~fi1U1W'H1'IJU1~fl111Jn~1~ fJ11 lm~~n

'Jij~'Li ~~l 'H1J 1~ ~1J n1'H1'IJmnh,j~ -w!mJ'lJU1~lfl~~~I9i1J mmfYlU ile19i1J mmfY 1~tJ~1J1J9i-h1:Jij
I J/ r' ,

j/ • '" 1 4 4 '" "'1 ~ j/ I 1 j/ v '" .1 •
'lJml1n~ UI7~~'lJU1~'IJ~~-WU't1't1 'If lum7~71~'IJ~ une 'If'IJ~1J'l~1n~n1~'t11 lJ7~n~'IJm7mU1W

(20 f1~U'U'U)

" "
-1J1~7J1U'lhn~ BODs

-~~I9i1JmmfY

20mg/L

1 ~ , .e:t, &l ~

-mfl~'t1'IJ~~m7tJ~tJ~'l1tJ~17~U't1~tJ

Q Q.d y-il 71J1W~~ nC)f1~U 't1~ ~~m7.
4... 1j/ ...

-lm~~I~1JmmfY 'H~~nC)fI~U

1.0 II

1.5 1'Vi1'IJ~~ BODsRemoved

1.2 kg.O/(hr.HP)

= 6.7 HP/(lOOO m
3
)

BODs Loading
QxL;

A
V

Q

-~
I+Kt

2
kg BOD/(m .d)

d

Q

A

"tl'~71m71'H'l'IJ~~'lhi1tJ

.e:t, .e:t, 4"': JI
tJ71J1W ~n~u't17tJl UU1IfftJl'IJ17~'IJ'IJ

"tJi1J1W~niju 't1161U'lhi1tJ~~n~1m~'IJ'IJ

(m
3
/d)

(mg/L)

(mg/L)

(ha)

. "
\11l1Nfll ~111tJ7~~nll'IJ'lJ7~'IJ'IJ~m.h,j~'lhi1tJ

l1lJlml1~ ···UllllllUlllll1un1-N BOD, Loading 100-400 g. BOO,lm'.d

1::UUUll
..

1::V::11Innmin BOD, Loading lh d1l1;fllYJmHI" 'IJll~Il~~1l'IJ1UIIllvhnh~muren

(llJ~1) (1U) (g. BOO,lm
2.d)

BOD, (%) phunmhufl (mg/L)

Unili'Un'fllyj 1.0-1.5 5-20 ~2 60-80 10-30
• ..1

UlliN 1.0-1.2 10-40 7-13 80-95 80-140

UlllIUUHn'lJ 1.2-2.0 5-30 5-20 80-95 40-60

UllllllUlllll1un 2.5-5.0 5-10 ••• 50-85 80-160

Ulll~lJlllOlff 2.0-6.0 3-10 - 80-95 80-250

.
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... I.cI .cI ".cI".::l ell" l.ei 4 I ... IQ.I :'I I Y 0 Q,I

3.2) 'il.:lllJnl1Jl'VW1J'UfJ~ 'UfJ1fftl 'UfJ.:ln17 L'lI'1JmN '1HfJ 1JfJumfffllVi l1J'U1JfJ~~'VI1t1'UfJ.:l7~1J1J1J11J~

(5 tl~IIU"'O

-8-



a
'IHl- fffJ~ . 111ff ...........................•

.at) 4) 4.1) 1'Y1ff1.J1~'Wfl1'111f1hiqj 1~1::1.J1.J nl~f1'\1fJ::1qj~r·h:)fJ lf1fJ011~·m~1.J1qj~ HtlfJ11l.Jl.JQ n'l15n
tJ

~'\I1iil.Jl~ (Sanitary Landfill) lf1fJij,rtl1qj~'\IfJ::1qj~HtlfJ~ln'lp.J"If'W~~ij

- tJ11J1W'\IfJ::1qj~HtlfJ1'\.J'1l:U"lf'W1'WiJ 2553 250 ~'\.J/1'W

- ffflrl1'W'\ItI~'\IfJ::1qj~HtlfJ~ffl1J110'l1~m~'W~fJ'~ =, 15% lf1fJJ1'11'lrn'\ltl~tJ11J1W'\IfJ::
tJ

1qj~ HtlfJ'ti~'I1:U fI

tJ ••

~~tll'W1W'I11oW'Wnn~t1~ 0111~ffl:Ul10 rh011'H~mn'W~fJ 1fI fJff:U:U~1:: fJ:: 11~1011'H ~fl1~'W

~fJ1~11~1 4 1~t1'W 't"011'H~n't'Jn1'W lf1fJ't"011ntl~'\IfJ::1qj~HtlfJ1~'W1tJ~1'H~fJ:um~'I11qj111.J1.J Windrow

system ffl1J11 0 nl'11'Wflfl11:un1'1~ tm 11~:: ~~'\It1~ntl~'\IfJ::1qj~HtlfJ~'I1~m~'W~fJfll:Ufl11:U1'l11J1::ff:U

nl'11'Wfi fl11:U'H 'Wl11,J'W'\ItI~'\IfJ::1qj~ HtlfJ~1~'Wffl1ij'W'YIi61i4t1011'11~m~'W~fJ1'Yhnl.J 450 nnznu.u. (IS

fl::UUU)
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4.2) il'1~,j'\.HVlf1'Uli:l'UflnTl~1'\1qJtiltr~~htu'Um'j'1m~m'j'titlff~1~19111~1'UtJ:.:'11flGlpJ~'\.J 1~

17flt1fl1:11 tm tJ'U rtitJmrtl~ Hi:l:.:"'t11fftJ'UtI~ m'j'~ llU'U rm~~mrN~ fli:l 'U'UtJ:.:1~tJ1tims m'j'N~fli:l'Ulli:l
'"
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