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1. ~~'£lfi1J1!JfI':I1~'UI1!J"lI'£l~~:a!JfI'VI~'£lfl11J1'£lu V1Ln!J':In1Jn1~U1"l1'£l~L\'t!Jnft1J~1~'!l1J~Z~!J'!lU~'VI~

(20 f1ZLL UU)

1.1 HRAP







2. ~..:I'£l6tJ1!JL~!J'lntJm'iU1'21'£l..:l Lft!JnfltJaJ11.itl'i:: t!J"ll'UL 1IIa-i (30 fI::LL 'U'U)
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3. "1~fi1'LJ'Jt\AL~mn1JL~'il~Algal and Fish Production LL'a::Aquatic Weeds and Utilization

(30 F1::LLUU)
'i' •• '1'" il ..••.. . r ~ 'i' .¥ •3.1 L~~~1U~'aj;HJ'aJJn~:: 'il~LL\N"'U~ 61'il~n1"iU1U1L\'l!J"11nL"i~~1UJJ1L'a!J~~1"'~!J

HRAP 41U'JU 4 ti'il ",rfi1U'Jt\A'il'ilnUtltl"llU161"11'il~ti'il HRAP t61!Jri1"'U61fh~~d

1) COD Lvhntl 550 mg/L

2) ri1~~n1"i~~61,r1Lft!J 0.52 m3/min

3)p=1.58

4) Unit heat of algae = 7 kg-cal/g

5) Efficiency of energy conversion = 0.15

6) Temperature coefficient = 0.85

7) 10= 200 g-cal/{cm2-day)

8) Ii = 7,500 ft-candle

9) Specific light absorption coefficient = 1.0 x 10-3

o •• .,.., ~

n1"'U61~61"iL"'61~U..
Ltp=-
Ca

In!
z=--'

Caa

HRT = Ca·h.z
1,OOO.F.Io .Te



3.2 '"I..:J'il'ilnLL1.J1.J~1'L.l1'Uti'£lLt!l..:JtJ~1'UJ'il L'VIAL(;l!lli 1JI~n'il'U'"I1M~1.J1.J,h,r (;lJ1 La!! 'il..:Jii'£llJl'11n1~' 111~

5 m3/day 'il..:J'VI1.:JLi1"l1'il.:J'il!J1nl,rti'ilii"ll'U1(;ln11.:J x !J11 Lvhn1.J 20 UJlJI~ x 50 UJlJl~ LL~~f111aJ;n"ll'il.:J
:: •• 0 ........1 ~ I ~I

'U1'iltl'VI 1.2 LaJlJl~ LL~~'"I.:Jfl1'U1tu1ll1~~~~lJI"l1'il.:J1J~1111aJ'ilL'VIPI'VI.:JlIIaJ(;l1Jl'il1J
'i' 0 • ....¥
~(;lEJn1111'U(;lf11(;l.:J'U

••••••. 0 ..., r ~ ...,~
1) f!tu"'aJ1.JlJl"ll'il.:J1JI~n'il'U'"I1n~~1.J1.J1.J11.J(;l'U1L·t4!!(;l.:J'UBODs = 7,000 mg/L, COD = 20,000

mg/L, Org-N = 1,000 mg/L, NH3-N = 700 mg/L, Total P = 150 mg/L, TS = 7%, TVS =
65% TS

2) Organic loading = 100 kg COD/(ha-day)

3) Stocking density "lI'il.:JtJ~1111aJ'ilL'VIPI= 6 fish/m2
, '£l1Jl'11n1~1JI1!!"lI'il.:JtJ~1 = 15%

4) ~~!J~L1~1 harvesting period = 4 months LL~~~nti'ill,rLL,r.:J~n 151'U



3.3 •••.:I'il'iln u.tJtJ~tJ\nj'il"1~i'I.JLf!l.:l ernlJItJ'tl';l1 ~Tl'il"ll1!J"I.~~n'l!tlJl'in'i~'il11 tI ~f!l.:lK lJI1 tflll!l"l.iJ1 ~i!l

"'1nt'i.:l.:l1'U'il1~1'i'VI::~31 iit.:lJ1~i!l"'1nt'i.:l.:l1'Uii'2~'UJ,jiA'il -llJl'i1m'il~31 120 m3/day, BOD5 = 300
+ 3- 'i' 'i' ••.¥ ..a

mg/L, COD = 500 mg/L, NH. -N = 12 mg/L 1.1.31:::PO. = 7 mg/I,. ~rPl!l~'i.:l.:l1'U'il1m'i"":::~31~'n'U""

"1~itJn'il~.n.:lti'iltl~~1~ 15,000 lJI'i.~. u.31:::"I.~~1'U';l~~1'i1!11rMl•••:::1MtJ"'1nm'i"ll1!1eJnlJltJ'tl';l1
, ~I 'i" iL'" c:IS..a • ~ c:IS... ~.I •• ..a..a •• ~

rPl'illJ~lJI!Jm~'Uf;l ~n1'i~ntJ ~n!l';lu.lJI3I:::fl'i .:I•••:::~nmJn lJItJ'tl';l1~lJ"II1!1~'n!J.:Ifl'i .:I~'U.:I"II'il.:ltJ'il~••••1'U'U

ri1~'UrPl"l.~
I CI.o' 2'" a......~ "

1) fl';l1~~'U1u.'U'U"lI'il.:ll:JnlJltJ'tl';l1 = 2.5 kg/m (.•••~';l3l1~n'I.JLn!l';l), lJ'i~1~"II'il.:lu."lI.:I"lI'il.:l

eJnrPltJ'tl';l1= 6%, m~1~ttl'iii'U"lI'il.:leJnlJltJ'tl';l1 = 16% trPl!JJ1~,rnu.~.:I

2) Doubling time = 15 1'U
3) 'i1fl1lJ1311lJ1"l1'il.:lttl'iii'U= 1.5 tJ1f11m3lni~



.. '" fh~rA' (mg/L)'Vi1'i1~Ll'l'il'i

1) Organic N 23,000

2) Ammonia N 6,800

3) Nitrite N 50

4) Nitrate N 150

5) Bulk density 1,000

ri1'V1'U"'''L~

- -8l'l'i1m'i"L-n'Utl'l'iL~'U"lI'il-3oD1'Jt'Vi",I'i'iltl = 185 kg/ha

- N mineralized 'i'::W;l1-3t1;!1 = 15% "lI'il-3 Organic N

- lll'l.'J'U"lI'il-3m'i'i'::L'VI!I (Volatilized fraction) = 45% "lI'il-3 Ammonia N
"L • ~ ••• • t':!o ~... .-I~ ..I r iL - ~... . ~ ••. ..:... .-I .••

- 'Un1'ifll1'U'Jtu~:: b~flIlJ1llJ'i~1tub'Ubl'l'iL~'U'VI b'VIilil-3-0'U1 l'l"''U, b~flIlJ1lfll1b'Ubl'l'iL~'UL'i~"'U'VI~

'il!l"L'U~'U LLil::l3JLnlJlln'i'::'I.J'J'Um'i Denitrification
OJ

'll ~ "il 'll~m'i"ll'il-31 'Ut,,'iL~'Y•
N applied = N volatilized + N leached to groundwater + N used by plants +

N lost through denitrification



4.2 1;j.:l'il'ilmL1.J1.J~~UUOverland filtration system m'il''Un1~th,:r(;lJ1Li!J1;j1nb.:l.:l1'ULL~.:I'\IIii.:l~.:I

~'il.:ln1~1~J1Li!Jvl~1'U~~1.J1.J~.:Inft1'JifijflCl.ltUIUii'!J'il.:lJ1'il'ilnI;j1n~~1.J1.Jfi'ilBODs ,r'il!Jn~1 20 mg/L

LL~~FhFecal coliform ,r'il!Jn~1 100/100 mL

foJCI.lfl~1.J"i'!J'il.:lJ1Li!J1;j1nL~.:I.:I1'Uij~.:Iif'£1j;1~n1~1'\11~170 m3/day Fh BODs = 200 mg/L LL~~lih

Fecal coliform = 6x104/100 mL

fh'\ll'U(;ll~

1) f11 application rate = 0.15 m3/(h-m width)

2) ~ = 0.3/min

3) Slope of soil = 0.025

4) Coefficient of roughness = 0.40
•• r

5) fl'J1~~n'!J'il.:l'U1= 4 cm

flj;1~m'il''Un1~A1'U'JCI.l
OJ

C - 5 (- 0.032J1) For BODs removal, -- = 0.85 exp 05
Co q'

2) For Fecal coliform removal, N = exp(- Kf.t )
No

3) v = ~.R2/3 .S1/2
n

.. wetted area
4) Hydraulzc radIUS (R) = ------

wetted perimeter


