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Abstract:

This research aims to study and design a drinking water purification plant for the city
of Berber, which is located near the course of the Nile River, which is the source of
water and located in the middle of the Nile River state North of Atbara locality,
Berber city has a purification plant with a capacity of (5000) m*/day and it is
productive not enough for the current population of the region, which numbered
(45,233) Ca.

And those who need a station with a capacity of (25000) m®/day until the year 2042
AD, in addition to the city of Berber is an agricultural and industrial area, knowing
the current population and growth rate from the Central Bureau of Statistics in the
state, the future population of (72,695) Ca was found by the year 2042 AD, and the
annual consumption of the population was known. The capacity of the station was

determined.

To be designed purification units according to the amount of water required and from
this design study, the project serves the area for a period of time not exceeding (20)

years . Then the station can be expanded .
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A =L* W =2W? - (18-3)

L=2W - (19-3)

2 (AL L2l ) avanal el 8 1 3
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D A i) (4_4) Jsas

2042 2037 2032 2027 2022 7
Mgy
11632 | 9685 8028 6621 5428 Qg Sl
2908 | 2421 2007 1656 1357 | @iy el
%25
5816 4843 4014 3311 2714 Qg%>5 aladl
4071 3390 2810 2318 1900 35%, sl
24427 | 20339 | 16859 | 13906 11399 & saaall

b i Aglaal Gyl olye 485 Aaaal Sl g gl anasalll 2 1 4
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(2-3) aalaal) Hladinly

Let: v =1 m/sec

25000
A=2= —  =0.29m?
|4 24+x3600%1

Pl gl palsa) aaai2 2 1 4
Let: T=30sec and D =2m
(6-3) Ualaall alaainly
A = *D’/4 = 3.14*2%/4 = 3.14 m’
==0.8 > H=0.8"D
H=0.8*2 = 1.6m
Then : H; = H+0.5 = 1.6+0.5 = 2.1m

(2*2.1)m
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sl g3l palsa) i3 2 1 4
Q = 25000 m’/day
T= (20-40) min
Let : T= 30min and H=4 m

25000
24%60

V= Q*T = *30 = 520.8 m’

A =V/H =520.8/4 = 130.21 m?

D = ’4*130.21= 12.9m
3.14

Hy= H+0.5 = 4+0.5 = 4.5m

(12.9*4.5)m
2 AS idiall qu gl g o i) G2l ga) aransi 4 2 1 4

t il sl £ Y

Q = 25000m*/day

T =(2-4) hrs
Let: T =3 hrs
(10-3) Alaleall Azl
V-2 - 2203 3105 m

(9-3) Aslaall plainly
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T=3*%0.17%60 = 30.6 min

(10-3) alsbeall slasinly

V= QT = 22%%30.6 = 531.25m°
24x60

(12-3) st 212350,

A VoS5

H 3.70

(11-3) st 21350,

Then : D, = [22%35 _ 13.5m

3.14

Then : A, = A+A, = 143.5+834 = 977.5 m’

Dt _ 4%977.5 -353m

3.14

Poaall s Jaead Jaee @
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w.L =2
R

R=n*D=xn*35.3=110.8 m

W.L = 229 - 226 m¥m/day
110.8
(35.3*3.7 )m
p Al palsa) paai 5 2 1 4
Q=222 - 1042 m?/hr
24
Let: T =4 hr

(7-3) dalaal alaziuls
V=Q*T=1042*4 = 4168 m’
A = Q)V,
Let : Vg = 32 m/day
A =1042%24/32 = 781.5 m’

4%781.5
D=
3.14

=31.5m—-> D=32m<40m OK
Ac=3.14%(32)°/4 = 805 m’
Let: N=2
Ay = 2= 805/2 = 402.5 m’
V)= 4168/2 = 2084 m’
Then : H = V,/A, = 2084/402.5 = 5.20 m

H,= H+0.5 = 5.20+0.5 = 5.70 m < 6m OK
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R =3.14*D = 3.14*32 = 100.5 m
W.L = 1042#24/100.5 = 249 m*/m/day
2(32*5.70 )m

s gl palgal aaaiG 2 1 4

Q = 25000 m’/day
(13-3) ddabeal plasinly
N = 0.044v/25000 = 6.9 ( take 8 filters )
Let: V = 200 m*/m?/day

Q _ 25000

vV~ 200

A = =125 m’
(14-3) Aslaadl Hlaail
A= 2 -125/8=15.63 m’
N
A=L*W  (18-3) isladl) plasiuls
(19-3) aaladll aladsiulys

L =2*W

Then : A= 2*W?

15.63 = 2*(W?) - W= /% =2.8m

L=2%(2.8)=5.6m
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0.6m = Jao)ll dsla @
0.4m = _aslldad e
1.3m =Ll dal. o
0.2m = Al zhull e
0.45m = il Cappusill @
D A el plE) e

H,= 0.6+0.4+1.3+0.2+0.45 = 2.95 m

8( 5.6*2.8%2.95 )m

s Al ) CUAN araai7 2 1 4
Let: T =6hrsand H=4m

Q= 25000 m®/day

(20-3) Aalaall alasinl,

V = Q*T = (25000/24)*6 = 6250 m®
(21-3) Aaladll alasinl,
A= % = 6250/4 = 1562.5 m?
2 =4 )Y Gl A0 dae (i yéd

g = 6250/2 = 3125 m°
A

5 =1562.5/2=781.25 m?
(5 = 12 ): Jibfiass 030 S5 s o

(22-3) Aaladll aladinly

31



L -y
W
(23-3) dabaall alaiuly

L =2*W

W = /782.25 = 20m

L = 2*20 = 40m
2( 40%20*4)m

r i 2.4
;oY) LA el milii (5_4) Jssa
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3as gl
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2 | 32 | 4168 | 781.5 | 5.70 gl ialsal
8 | - | - | 1563 | 295 | 5.6 | 2.8 | meisl paal
2 | - 6250 [ 1562.5] 4 | 40 | 20 | dwmy)
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Parameter
Physical Parameter
Colour 15 TCU
Taste and Odour Acceptable
Temperature Acceptable
Turbidity 5 NTU
PH 6.5-8.5
Fluoride 1.5 mg/l
Copper 1.5 mg/l
Manganese 0.5 mg/i
Nitrate as NO, 50 mg/l
Nitrite as NO, 2 mg/l
Inorganic Constituents
Ammonia 1.5 mg/
Chloride 250 mg/I
Hydrogen sulfide 0.05 mg/
Iron (total) 0.3 mg/l
Sodium 200 mg/i
Sulfate 250 mg/I
Total dissolved solids (TDS) 1000 mg/I

Al agud) ciliualgall s upl) olial Ailas€ll ualinll gy g gansall 3g0a) (B) (3ale
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Parameter

Levels likely to give rise to

consumer complain

Physical Parameter

Colour 15 TCU
Taste and Odour Acceptable
Temperature Acceptable
Turbidity 5 NTU
PH 6.5-8.5
Inorganic Constituents

Aluminum 0.2 mg/i
Ammonia 1.5 mg/l
Chloride 250 mg/I
Hydrogen sulfide 0.05 mg/l
Iron (total) 0.3 mg/l
Sodium 200 mg/I
Sulfate 250 mg/I
Total dissolved solids (TDS) 1000 mg/I
Zinc 3 mg/l

o lall llgioall J5 o g 8 3 dlgall 4 g gamsall uay) 2al) (C) (3ale
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ORGANISM

GUDLINE VALUE

1. All intended for drinking

A/ E.coli or thermo tolerant Coli from

bacteria.

B/ pathogenic intestinal protozoa.

—Most not be detectable in

any 100 ml sample

2.Treated water entering the distribution

system

A/ E.coli or thermo tolerant Coli from

bacteria.
B/ Total coli form bacteria.

C/ pathogenic intestinal protozoa.

—Most not be detectable in

any 100 ml sample

3. Treated water in the distribution

system.

A/ E.coli or thermo tolerant Coli from

bacteria.

B/ Total coli form.

C/ pathogenic intestinal protozoa.

—Most not be detectable in

any 100 ml sample

—Most not be detectable in
any 100 ml sample. In the
case of large supplies where
sufficient samples are
examined, must not be
detectable in 95% of samples
examined throughout any
consecutive 12-month
period.

—Most not be detectable in

any 100 ml samples.

Lgaally 4 gaall £LaY) g5iaa (D) G@ale
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Number of

Flow Rate

Minimum Design Maximum
Pump m’/hr m’/hr m?/hr
1 Pump 573 590 650
2 Pumps 573 590 650
3 Pumps 573 650 700
lghatilly Mlal) cliias s g, e (K) gala
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yaxdll i 2008 2020
i Alaa 152,377 193,921
A9l g gl 33,444 42,562
L 1358 1728

Dleadl als adiall By05a 1101 1401
TSI 1678 2135

i)k ) 605 769

iy gudly sl 836 1064

385 e 1264 1609

53, 465 592

5SI Ml 1072 1364

Jas Jsi)) 663 844

Janss s 694 883

i s 711 905

fil) 35 1154 1469

Jlad apal) 3866 4920

by 1300 1654

yla) 1632 2077

Sl 1741 2216

ikl 2402 3057

Csia Al 2248 2861

<l yaadl) 2203 2804

G lansal 1130 1438

alal) 1973 2511

234l 1896 2413

Jailizal) 1452 1848

a8 gLl Ay Aiaa 29,614 37,688
Jladi 435U 3148 4006

8 SLI cililsall 759 966
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7 A< clilsall 903 1149
o Jawsy 485L0) 782 995

T oy 43, 997 1269

5 )laxll 2833 3605

S/ 4dsul 1324 1685

¢ [ @ sl 1590 2024
gt 3523 4484

sl 862 1097

o)) 1364 1736

iy 952 1212

Fyas) 884 1125

aiially S8 570 725
s dnlalldl 1209 1539
il 1060 1349

Al 485 617

s 2681 3412

Jsal 1867 2376

Clasal 796 1013

>uS o 1025 1304

x A 26,203 33,347
Laall 913 1162

el 321 409

ad il Heall o5 2098 2670
auh 569 724

) gadl) 2986 3800

O s 1454 1850
ailagll 1487 1892

1 g 929 1182

15-16 a2« 1586 2018
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2 pa 1031 1312

3 e 547 696

6-5 g 1958 2492

4 g 728 927

8=7 xe 795 1012
1T xoye 1640 2087

12 sipe 458 583
10-9 xaxe 1281 1630
17-14-13 gape 1984 2525
sadl) jaa 1228 1563
Cayaal 2210 2813
A 63,116 80,324
aludls lalal) 1277 1625
sl o 1467 1867

g Ala 1555 1979
Sy 3227 4107
Alala 2601 3310

sl 1243 1582

ERIEIS 5099 6489

wisdl 623 793
aic 1748 2225

Alaid) 1686 2146
VTR 906 1153
oLl 3224 4103
ailallss Ll 1912 2433
R 2039 2595
ladl 1826 2324
g 425 541
Al aadl) 2968 3777
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a il 1620 2062
L 3765 4791

Slol 2508 3192

sl 4058 5164

aasll) 1182 1504
LSy il 2905 3697
sl 1103 1404

) 2215 2819

Sl s 329 419
Gy S 3107 3954
»5L2Y) 401 510
TS 4085 5199
Csia sS 2012 2560

2.4 saill Joray 22020 Ly Aslaal ) cllalind (L) (3ala
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