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Answer Four questions only

QI:- Calculate the flow in each pipe in the system shown in fig. (1) (use /o5
two trail only and take ¢c=100). - R,
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(Q2:- A/ Explain the purposes of the following processes: Patihe
. £ 1
|- Preaeration. .
2- Grit chamber. HPo )
3- Primary treatment. v 1)
4- Secondary treatment. (10 mark) !

B/ The BODs of waste water is 190 mg/l and discharged to a stream at an
average temperature of 30°C. What fraction of the BOD would be exerted
in 5 day? How long would be required for the same degree of
stabilization if temperature were 10°C? k,= 0.25/May ot 106 .

(15 mark)

Q3:- A/ Design rectangular primary sedimentation tank to remove 30% of
BOD from total an equivalent load for each of BOD and SS = 700 Kg/
day when the maximum expected flow is 8000 m’/day in a detention time
of 2.5 hr (L:W = 3:1). Then estimate:



1- The sludge quantity that removed in this tank d& an efficiency of
90% by using chemical coagulants which also produce 80 mg/l of
metallic hydroxide in sludge ( moisture content of sludge (m.c) =
90%).

2- The effluent concentration of BOD and SS.

(15Mark)

B/ State and draw the schematic for the types of biological treatment
systemsand give examples for each one.

(10 mark)

Q4:/ Waste water with flow of 15000 m’/day and BOD of 180 mg/l is
treated in an activated sludge process to yield effluent BOD of 25 mg/l
and SS 30 mg/l in a residence time of 10 days with recirculated rate of
0.3 and hydraulic retention time of 8 hr.( y= 0.65, k4 =0.05).

Estimate:-
1- Mass concentration in the reactor (x).
2- Under flow concentration.
3- Total mass be removed per day.
4- Biological treatment efficiency based on BOD:; .

(25Mark)
Q5:- A/ State the major operational problems in trickling filter.
(5 mark)
B/ Draw the growth pattern of microorganisms in waste water.
(5 mark)

C/ Estimate the total sludge production from waste water treatment plant
to treat 1000 m*/day with influent BOD of 210 mg/l and SS of 260 mg/1,

assume that primary clarifier remove 30% of BOD and 60% of SS.
(15 mark)
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Useful informations

14

M=1+——©—
4+PO
=2
Q
- a Qz - B(S—l)sd 2
y=1.73 k—g; vh—[g—f———]”
Y Q (5,_5)8 ] : . .
106090 vol of air required =~/ %
1+Ky o, % 0, Pair
(RSl
dt 6

O gonai= 1.47(S0-S)Q- 1.15(XV/OC) of O3 jommi= 1.47 (So- $) Q - 1.14 X, Q¢
QXr=(QtQD X

_ ks(1+kdPQ) 3= Y59
YK8C-Kdac-1 1+Kd6C

1 _YO(S,-5)_,
O = D g
7 VX

[



0, ,
?of?-?olé 2}3\2)\ o A4 %;@\M,.wi Y PR .:_3_5.5_5 /

. - . ey ¢ ‘)73) \/JA) I
2R Sawiarny segivecring
v} ‘I-V\ 5'm3/mgn" "
C:)\ ) 2.0 | ¥ »
m_c__ 13 :'}lmkf‘____%,f"f
q—m’/m X ak ’bh.‘:?"’él,;i
" & o,

N> lowilen,

A ";;]/MV\E:

® Fdngm

T
Bl /g
Q:— B lem{n * %f{; = 0 2\6F wnd/jsec

2
AL\ Flowd &;\,;AA\)J co Ao C,arx\[*ﬁv*‘\‘ Yo wi/Sec

FI‘VS" LOOP' | _
e e m
] {;;_P(T I w.:}l L Q“‘Iﬂtc S _\(_l\'.__.—-—;‘l—-'_-}—z/—'
_.af?)# :_:*_—t’::ﬂﬂ oo o0-2\F o-ol y o II
| 0-06F |oa23 |9-£ |13
BA [lpoB, § #8E N7 0306 |15 143-28
DA lozes |looe® o} 030l | =29 [33°33
C D !ﬂ*l’ﬂ_‘% Zoo loaw |-2-F J333-8f|
| 1 L . ——
_; - (2-%) et o k

;’_55 (3338 D)

= )‘E).oof-l}r7 0- 003 3




Loop__[

| pive | Dw [ bon [ Qe S | ool We
| E% ’0 205 o ¢ 40- tF,L o082 22. U\} 33534’5

AE ©:205 500 -o | 0061—“33-5 335 l

A 0205 300 _0.56F poozr —a-6 145284

SUM -96.63 BBET
_1 | UM |

b -l

"(—'.-?.C ’Ej} —

e
—— T

-0- olﬂ-i? 00033  ele ¥
|-go*(8/3- €F7)

Thae Co‘v(fu:}t
S - S ]
LooP T Al —_o.uofi LcoPII |
q‘““&* Q1A | R corvecy =Qany |
B&‘% 2R — (o oo\ml C})BE +o oé‘H(o 0‘3?)* |
!Q AD-“°’"1*_(;.?q°?; 7:) Q;:4— o- H(o 0‘3?)- 0'0%

— -——l

| £ .
= —o (- 00043
VERE= —g-12173 i | |

E“\DEL‘F‘;‘DQ PlP-ﬂ
QA% = @_H' Al- A1 or
QAR - QAT - 'Y
) AR = 4 008 F (cooolfz)--0137)
=to-04 49 ovr —>

OAB = —o0- 06 (6-0133) -(* 6-00l3)
—~ -o0-049



&L = :"-':I;:El.fl'.
o ,,,..{.. R , e/ S e
- _&Il . I.:l ; 1[_ _"__ 5 -r::rp- ____.-"
- |
0
3 ‘L ' °8e3 e
. ' . T \ 4
SRYALA/14d .'.IIL}L[CIMS’/-YCC_“
) N

— —=y ==
(5 :'EI,% "'1'-"'}-',"-:'.:_ .""‘-II o 0%63 L

LY g

0-0B3wl/sec

a *W-lr o tvas
)?L_OOP% LS ‘H{\Q @) Cc,yve_c_-\(cqh ~l~\,\c._¥ Ar Ko 0033

TPﬂ.PQ - Q_@ o R W o 3;?:7{3 o Y
IC@ ,-‘O-(Z\z-} ()10(5(\8 -«f-q%_ - _Lfé- O—TLDI \ﬂ(a oqq"{oog?_
! | D"U;L V2 ( - s,
BA lb-ol—\q o.o\f,tg 5 .3 L1 \O%_ o3 ! 5. 68C3 st
I 9 e

. 023

DA [aAy jo-otS -3 \oF- 132

o |zaayy foots |30 3ust

:_ S e —l76  1294.3%¢ |
A= —- -..."O 00 HL \ f’: & mcb?,_j; 9—-.\5__

I- 85@%%?%‘ ~ —

Lbc&? H
Pilc [ @4 S [ hL [Wie

£ -~ o-0B 0-04UL[+31.4gg 2908

AL |-e-08] 0-05085 +’2.S~c125|23'4'6”;

AB |- o049 0-A7B + 53448 | 109-59)
Sum | 0HYSlY 793-95

AFE— = o :qu \0 OCHB”|> o-003% hot OK-
\-85(192-82 242)




QL»A-%\/\Q purposes o% W f;g \\0@.\,% Ovoced)
(i'*_ Pre qe\/ﬁ}'}"" B 5 .
£ J}HL_SA}-:_'.

@ ‘(tc)\u\(_{ X ':lttﬂ,_"tLL‘."; € o= éi"_‘n”ﬂ"ﬁh\ﬁ_; F“roduc‘;-ftvﬁl

@::' ‘““’EC‘L&G ALSoWed oxyaem c@m\mé;
£ Lo 3 X

@ MX\V—\j PV’OV\ c.u,-\cx \W\P»(C, V\Q Y’{QSQ YQMQ.VQ_‘\
< \os WY
3
@ EJ%‘;E:D&-V ?vuvftlﬁ EﬁPFbY}'L&Nb f—ev ‘R\DQ&M\‘L\‘BV\
°f swponded solods

®  Welp Yo rmake $lowd BlRerm
(@l(,.\!) Ckwct} ‘o Qe 65\30 \\1\? (SN C‘SY‘)F Y‘?—"WQ'VG‘\

@ GYA’ C_\I\U-M\) e -

Eﬁjaﬁhﬁ-ﬁﬁ M\)Z\Dj\ (_'q’ o:)"(\lc &Lj\ _,-—-___;‘b\.:n
o ‘::-rnfhw -
:_,_.ﬂ? -._..F--_--*'JJL -:':1.- _,-j'l - L &I'*‘__'h "‘JJJ ‘bﬂ;—d—fj
e, ﬁ\a___; \J,s,p:""l.li,a—d?}: \&33
"}.'I.«.a_ 2 ?fftmtf gﬁ?\ S.Y”JQ_C-. ?x{. 3'{&‘1{:‘3 ‘thE\hﬂQQV\
c}fsa_v—uc_ uhwl,&\év\ “’\b*ﬁmc a -, L

F\k‘ u_;-’-gn'?}l_ﬂ_‘-'—-:

qg(ﬁrf)J
ACDhHF o
a7
Nh= [‘E’;E(S \jj*] =
sS4 &Jc"e"r o
'*-F’JMNJ‘&J"'JJHC_-M—?* . \

)yuhiﬁJ | < caoNIde, N Sz



© F"“’"\"""J tread v
'S ckes{fs“_lq& -.\]--:,;-Y*e_vm\/‘@ 3(‘\/\& LS ?i"\&)\l‘}\

PRV ' \gq5¥tnom)tw
(i-_%_‘t' E_.r“ Eu'-xnjlu_f't 'IEI."T'{ &EW""ML -
'S

‘w\,\"{'f*ﬂ&n -.-X &'f hd "“_‘13 “’\‘Q&' *“C’ YAV oiAp \“\f\ﬂ\

r'«:.“_'u ch II'I."-\_L\'DH\_Q ol o " F
L l 4 ‘3“ f.":n-lul [ ‘1‘:5“ WA 'ﬁ'xcklr sI‘*Et"r'* m‘:\\:ﬁ-\.\

b X -t e
v D ? 'h-’*r’“ P Yo f’*‘\l }re ﬂ-"I' M= *"vdi

Bl et eoseds Suyed LU SUVTE 0 10 ol yae
LS — ol . 3 tJ-

. «.__;/e)l
B
Lu= BebBs  \qe |
Y D | 22805 3 Zkbt htj//p
,{J . k C’ T-‘lmﬁ 2 10
— - O-
36c= ky (Fou? ) =o0.25(lou¥ )=gzy
i “da
k M{ 0’ {o-lo
loc - k. (1..0'.1}) = oJIS?‘?/dti—j jj
oy

Bolyaf30C . 266 (1-¢ ) = 224 g L
BoDa/I[[oE




B-Q/SOR From ?Aj oy BT BoD RQW\“‘“‘JI
= 50 m/d‘:j

= el ble) W\—“ —_ po 8000: OMrl
P 8 /rlcj =) A <5 (6

—

A: ) O = L= 2w -:5/4:3\1\)1
Wz 2ok = La 21-9 mn

depth= G ﬂﬁ‘f/*%@ - Qb T

£
Olbf)‘)LL\:S,?_ WA *_\;2,5 u)n”-x Fyee boarc/

o Y% 2 jO“SS:-———-—-—:’(OQ = 875
C V\Ccm{*ra.zﬂ( cvap oD Booo @/ﬁ

oV 0082,_56//

S\Mé/}/ 7%%//73 = Q(E) ¥ Revnavnl eff.
- Gooo (875561 160) -
= 1270 ;‘“-;j/{'i’?ihj _ |2 teo K/ i_”l
Wlod w1
D BoD = §F5(-03)= €l-25 mgld

@ =N = o?-S(}—o’ﬁ): 875 '??j/j.



& e/

’ {E" (% { )rﬂ.': ‘l\m,_k\ i-hxr;. ) lltlln E}:j 5 %'i‘ Vi

el A H_:,h‘ll'\{..{ LA"_:}“‘"\-’"

| | | BeDb |I O

| | | | s Era{cl:lr.r_n_b {Jw"gma-f'c

[ | i |
| \‘__"‘-‘—'“H-_.____-- CQ, i M
e e \ Gk
4 T e ey v
M—fnfe‘lﬂﬂ(_ i h”—

1.4;:-1'&..‘!

S &l"f:{:_k\\i'nj ?\,‘u—w

@ 'f::u‘:‘t?@hr&ﬁ&l\ %ﬂ"ﬁ-ﬁ@-‘f\ Eﬂgxrﬁm
(@

Q: Se (@"\‘ @\r) (@ - Q‘J)?S




L\-\L{- ,' SBOD: 2.5 — BO%O 63:
°Y S ?_SaBOVeO"‘}—'}"O'%t 6-51 ""‘j{/
co = Sooce A=
V:Q®uf = 8/ey * |So

_______,_.---"""---L

[ 16’_9 : le
K - - [-1383%3x /p o

_ 9’ go_"g> o
XV= }’@ e ( = [12#%s xlo Mg eV

© X= 22607 my/H ov 22IS-Smy/f

Y- @f - 0»3:> Q\(: L}SOOMZ/ij

— S
——

Qv Av = C@Jr Qv ) X
L{gOo Xy = (F-Sﬂﬂcn 'TQ_Q'E‘JQ)["Z_MQ,?_)

@ X= G796 Fpes MLV SS
ho LSS - 12245 g

@ *xXV ;"';Mg: 1130350 % /oo«
e Lo — |/20-3S 53’0"?

masd e _ |13e-as., |4 129z hjfcjﬁ
'EmaM - ﬂfg

ey o, used o 200 Selable = rgf;fi;m
@j f?ﬁu ﬁ—LfAj / 50 Y,d-
| = q4-g 2% °

q6£-38




@S'/)a Coder 2551

],h_.,“/]v..f ‘-‘r“wiﬂr't_a-w-g ﬂ;_-J' THLI}DL?MSD; L\AE)(L) F‘”W
J.—Jl"'_'j\,::r';-l'r'i, 'ﬁ f.-:_-r,_-l '.&_r Lb,fﬂ_frlw_w r')ﬂe .,.--,,._-{_-ﬁ.‘.;_-,-..-ﬂ.. s *:Fﬁl-i"ﬁﬂ'h'

2702 in high vate filler 37y Jueol by appr MQE_@
> -:::un.r.-lf Fw:f?_r‘j {"ﬂa-.j:_n--’: F.‘Ihj_?jtj
£ ple

DN EX- _-“{-, Pey fﬂ?f
« s\ 5
@ odovs AAWAYA
(2 stch@d/a a/,]“eyhu"‘q oy f,'/fwiﬁb'fg
\T/\'_:g)\sc’_Jj,h___Ll

o
S
\Cﬂ

b )

H:-ab:an:

Dcdl' hj :ﬁ‘n'rqnuj | hf-"mﬁh:

/? ;‘qw’ﬂ\ ofve Plese Els‘:i-t;f Lag
-

o

X deced b
e phay phetl — phage

T e ey ﬂ-—? W, 1
e

N
/

g T
) |
3 """"rl[f;‘ltejm-.-
e ngzﬁﬂ phes o | Endoguous phase
:
§
_J)j J —
“ / e
3
£ /"

Hinre

crooraaizvAy
cbw\p\\f\ oMevii oA W)
v 'n u?ﬂ--ﬁff’*d“’{ﬁ"f




Qe. C

_///J
The vewoval ju dhe P““ffj*”
6-€Q60) = 15Cmy/f
p{acﬂu dl"@ 0 IR 1[L4 ge@v\olm\/) 13

6'?(2/0)0'5 Y Wiy g
o taf S o\uz)s Prawa’bn

(15 +7)% o ¢

. il B8P L 2P \ﬁv(?] ,ﬁj

/6



