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- Whay are the studies of f population fol the proper des:gn of Wﬂ‘e: qug_}_f

works ?
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The studies of popu[a ton are very important for design of water supply to

defermine, the quanfily of waler (o (reatment and for stages of design as
waler freatment plani design {or (40 - 50) years :-

civil works built (40 - 50) years.

electizcal & mechanical works maked (20 - 25) years.
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J- Draw the flow diagram in suiface walter puritication plant and point out
-

g’uﬁm{pose of'each sstep of treatment ?
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4- Low lift pump
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G- Flocculator Izmk

10- Sump of high lift pump
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@ What are the faciors .:?ffecmw the rate of water conusmption ?

1- Climate. yag 4- Method of controlliug, Sw—s \3 L

2- City life, s oz

5- Quality of waler. oW Base
3- Precence of indusfiies. G-Fcononiic condition. o )1@334 o)
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@ quzhstzmm‘e the population for city ( X 2 Jn the yaer (2030) using the annual
i ‘m}z rate method :-

!

|
j

2
year| P B At r
1960 | 9000
44 | 10 0.037
1970 | 13000 :
1.38 i 0.033
1950 | 18000
1.22 10 0.02
1990 | 22000
_ 1.273 5.0 0.049
1995 | 28000
Data 0.139
| 0.139
( r _,gw_ = e = 0.035
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P "“P (1+r )

2030 1995

35
P =28000 (1+0035) = 93300 c

2030
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5y Lstimate the population for city ( A ) in the yaer (2025, 2050) using the
following method :-

(@ Arithmetic method;-

year P AP | AL | K
1949 | o000
" | 7000 10 700
I 1959 | 73000
‘ | 12000 | 10 1200
| 1969 | 85000
! 10000 | 10 1000
| 1979 | 95000
| 10000 | 10 1000
1989 | 105000
13000 | 10 1300
1999 | 118000
{ Daty 5200
(I ) = L. 1040 ¢ / year
a7 av 5
P =P + KAt
2025 1999 a
P. =118000 + 1040 * 26 = 145000 c

2055

P =118000 + 1040 %51 =171000c

2050
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np = 118000) + 0.01162 * 26 = 11.98

np = 118000) + 0.01162 * 51 = 12.27

5

Zz’m = 159600 ¢

P

20

. = 213400 ¢
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Geonretric metfiod:-
year| Pl wmpP\samp| ot | K
1949 | 66000 | 11.097
. 0.101 10 | 00101
1959 | 73000 | 11.198
0.152 | 10 0.0152
| 1969 | 85000 | 11.350
B g | 0.112 | 10 0.0112
| 1979 | 95000 | 11462
0.100 | 10 0.0100
1989 | 105000 | 11.562
| 0.116 o + 10 0.0116
1999 | 118000 | 11.678 :
Dats 0.0581
(I ) = dicli 0.01162
g7 m .
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Anual growth rate method:-
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year| P = | At r
1949 | 66000
! 1106 10 0.010
' 1959 | 73000
‘\. 1164 |, 10 0.015
/1969 | 85000
| 1118 | 10 0.011
11979 | 95000
| LI05 | 10 0.010
1989 | 105000
1124 | 10 0.012
1999 | 118000
|
SO S T 0.058
( r) =28 _ pous
av. '5’
m &
€025 a 1?999 (z +j&0)
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‘\- }3025 =118000 (1 +0.0116 ) = ]59300 ¢

51
P =118000 (1+00116) = 212500




o A iy e O

' \
\ 212000 4
13

AT i k 50000

'vliﬁ“-!-:‘ri_- l "

S _
" ! 118000 .

4 P
“
|

(SHEET (1))

Graphical extention method :-

Ve

| P

e
4

1999 2025 2050

Graphical comparstion method :-
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A city (B)
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A community has an estimation population of about 40000 capita after
20 years . the present population is 28000 and present design capacity
is 10000 m’ /day . the exiting water treatment plant ha futur design

. capacity of 23900 m’ /day . assuming an arithmetic rate of population

growth defermine in what year the existing plant will reach its future
design capacity . the cily is complelely mefered.
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loowo = 28000 + Ka (20)

“~Ka= oo e/aeqr
QO = |0ooe ol d

Przsen’\' wsaker QD“S“"“PM}‘ C}o :_j‘fﬁ__.oo_ X looco = 3334 itleld

e =8

J;Qn\ ~173%0 w13

Qe P g = kzgmow‘oom)%g%sq(
L
73900 = (290p0 +6c0At) x 353 4l

-

' W
23649989 =(28o00 +6°mﬁt)
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S A= 551"" 626\!‘
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A city WitfiiZﬂGﬂO() capita in 1996 , determine the population for year
2050 if the rate of increase is geometric with ( k, ) of 0.019. what are
the 2050 mximum monthly , daily and hourly flows for this city if the

. present consumption is 220 L/c/d . the city is well metered.

Solution

= Ka= 0:013
Fage = 200900< o
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b P'wso= '5In\2mooo\ + 001334 (250 —13*‘36)
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