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q=3600/400

=9 L /hr
3
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Hf =6.377f *
Hf: friction loss
L: Pipe lenqth
Q:flow Rate.
D:diameter

F: friction factor
a) Blasius Formula

1. for turbulent flow
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f=0.316 x Re7025
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2. For Laminar flow

64

f= ke

3. for Transition region

f =3.42 + 10" 5Re"%5
2000 < Re <4000

b) William Hazen formula
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a)Laminar

b)Turbulent
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H 0.8
qe = 1.272 d*73 (I)
1 0.8
qe = 1.272 x (2.5)%7 4 _\(%)
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b)
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x = at?

At x; =50m

t; = 20min——»
50 =a.20”......1
at x, = 100

t; = 55min ——
100 = a.55% ......... 2

— 0= 6.33

#=10.00 t3 = 96 — 55 = 41min
x = 6.33t%9°

@x = 150

150 = 6.33¢%6°

ttotar = 96min
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sec.m
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_0.234m3
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! *100°%
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¢(n=0.25) ditle Jalas ¢(Pp=50%) 25kl <l 3y dws ¢(WHC=1.26mm/cm)
(E=70%) )5 ¥) A ¢(L=200m) Lyl Jsha ¢(t= 1 hr)asl gl Jay p3l1 o) 5 ¥ ()

JSEN (8 e LS dilal) J gaell 5 Jasd) alayl

G slaall

(2.5 m) deel 0 Al (a pe o e 131 Ada 8N dae 5 (W) g pdl) (2 e -1
Jiall gan o155 thadl a3l 8l siall (gl LS Alay) -2
Db i e 5 -3

Cs=0.4%
— & Si =0.7%
A
600m
400m
s dadl
_ d
Y = 200Cs
cs = 0.4%

1.585(n x Qu)®®
d= 0.3
si0

si=0.7%, n=0.25
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p (38 55 alew ) pw pp

Quxt=LXBXGDI
t=1 hr ,L=200 , B=1

cDl = NDI
~ E

m

NDI = RZD X WHC X PD

NDI=63 mm
GDI=90 mm

Qux (1 X 60 X 60) = 200 x 1 X

Qu=5 L/sec/m
g 1.585(0.25 x 5)%¢

0.3
(10)

8
Whac—s— = 5.6 m
ma 400(%)

Wm=2.5m use W=5m
251

90
1000

= 8cm < 15cm

Qa=Qux W =5x5=—

sec

0.k.

A total
no.of borders = Thotlor
_ 600 x 400 40 L
200 X 5 a
Q=25 L/s N=240 border t=1 hr /border
25 1 240
50 2 180
75 3 80
100 4 60
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2 A% Uia dda Y1 2ae A (0 jude o Lia
Qa =2 %25
=50 L/s

d2
~ 1200 x Q x si
82

= 0.7
1200X5% 55

TL

TL=1.52 min

p Jla

s(1_3% ) o elall Lais daw ¢(1.2 m) Adall dakaidll Jladll Gaall SIS 13
ALS (Wm=2.5m) 4,3l ASlll (= ye (10 mm/day) Sl @Bl
(D = 10¢%5) slaza 7L ;Y1 3ac 12 (0.15) litle Julaa (65%) ¢! 5,Y)
GilaS e Jetl L (Aelu16) sl asll & JaisY) clels se ¢(PD=50%)
D bl Cpaall laladall e aa 5 LYl

cdiall Lgie o 5S Al dda jdY) dae-]

cod gl sl gl -2

Sy=0.3%

L=360m

Si=0.6

450 m
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Quxt=LXBXGDI
NDI =D = 10t°®
NDI = RZD x WHC X PD
=120x%x1.3x0.5
=78 mm
NDI 78

= 10"
use Il = 8 day
NDI =8 x 10 = 80mm
D = NDI = 80 = 10t°%®
D = 10t%>

80

10
t=64 min

7.8

£0.5 —

NDI
GDI = ——=123 mm

X64x60=Lx1Xx 123
Qu B 1000
l
=11.5—
Qu Sec

check: si=0.6>0.2
Qu max = 0.35 x si~9%7°=0.35 x (%)‘0-75
= 16.23 l/sec /1m
Qu min = 595 x 107%3 x L x -
0.6 105
= 5.95x 107%3 x 360 x ~L100”__

0.15
= 1.106 l/sec /1m

Sl'O.S
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s Al (B sl Gee o) Jleae sl Ll deay o) Sy Al ol 0o
a1l ) FLE LY Jas (0.78 m3/min /1m ) 4 <upaill 4ad (h=7cm)
(x=2.5t) 4y (Ib=1.2 cm /hr) s <l
s dall

7
Vf=077XxXh=077X——Xx

100
= 0.0539 x
1.2 X ﬁ
Ib = %0 0.0002 m/min

m3
=0.78—/1
Y min/ m

t(x)
vi = Wf D(s,tx)ds
0

w=1m,D=Ixt , Ib=01]l] —> [ =0.002 m/min
D =1I(tx —ts) =——> 0.002(tx-ts)

s =x =2.5ts ——ds=2.5dts
tx

vi = j 0.002(tx — ts) x 2.5 dts
0

tx
vi = 0.00S] (tx — ts)dts
0
2

vi = 0.005(tx. ts — ti)
2

_ ts?
vi = 0.005 (tx? — T)
. tx?
vi = 0.005 (7)
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vi = 0.0025 tx? =0.0004 x>
QuXxt=vf Xvi
0.78 x = 0.0539 x + 0.0004x?2

x =45.25m
_ d
Y = %00Cs
_1.585(nxQu)%°
d= 5i0-3
d=6.43m, w=5.28m
use w =56m

Qu=5.75 L/sec/1m
Qa=5.75X 5 = 28.75-—

sec

360 x 450
no.of bars = 180 <50
=180 bar
n=0.15 < 0.2
Qmax = 0.75 X si~%7>
8.11 I/min /1m
Qu> Qmax

use L=360/2 =180 m
Qu =10.7 m"3 /min/1m
Qu=5.75 L/min/1m

d

W =

400 cs
d_1.585(n><Qu)°-6 1.585(0.15x11.5)%¢
- 5i03 - (E)os

100
Wmax=10.57 m

=12.68cm <dmax =15cm

use W =10 m
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s Jlia

il y adand) gLl A8y 4iu &L (0.6%) 4l laadl (180 m) Ak iy Jis
¢ dad 0 Ladie Jiall e (e gl 2aly U1 (23.4 mP/l) 4sid AU oladl) daeS
Cuny oy b g ) alaty WUl s Jlagial 3 3 (13.34cm ) daall B b sl (3ac(S=0)
Dl 2 (0.35%) (sladl daall lakes (65%) 4 o) s ¥ AS (55

n=0.18 dad o)) Caale 13 oy all (g 1l Al 8 Jaall 3 0l 2 (ee-1

(3m) el ASLl e IS 1) dai aal g day 5 il o ) Gy paaill-2

1.585(nxQu)%®
d= 0.3
si 0

Qa=Qu x W

QuXt=LXBXGDI
=180 m, B=1m

GDI = ——
E

vi=0.77 XW X D(0,tx).x
vi=v—vf
=234-145=89m3

vf =0.77 h.x
145 =0.77 13.34
O = U. X
X (To0? ¥
x=141.16 m

89=0.77x1xD x 141.16
D =0.082m =82mm = NDI

GDI = 126.15mm

Xt=180x1 X 12615
Quxt= 1000
QuXt=227 ... @

n =018 <0.2

(86)

s Jall



(d) s ) a3 5 algw @l yu a0

Qumax = 8.111/sec/1m
Qumin = 0.46 [/ sec/1m
Qumax = Qu = Qumin
Qu=31l/sec/1m

)y dlilas (8 Q el (o s

t =126 min = 2.1 hr

for one barder

d=14.12cm <15 ok

W _ 14.12 — 10
max——400xL%— m
100
Wm=3m

useW =9m

l
=3X9=27—
Qa sec
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(2%=1:1.5) Za3lall ssall 5 (S=0.00024) 3Ll e dim )| s (0.03) lise Jalas

(b)y) =

-:dadl

1
A=b¥y+2(0.5%xxy) ——=>  A=by+2x 5 *1.5y —> A=by+1.5y’

b/ly=2 ———— b=2y
A=2y%+1.5y2 F———=  A=3.5?
z2 1
V=—R3. Sz
1 2z 1
Q=—Rs3.52. A
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P

P=2x1.8y+l—> P=3.6y+2y—> P=5.6y

3.5y2
5.6y

R=

=0.6

2
0.45=— x (0.62y)3 * v/0.00024*3.5y2

y=0.66 m —> A=1.526
b=1.32m —» V=0.295
Ws=b+2*1.5—> ws=1.324+3*0.6—> ws=3.3m

- Jlia

iad (Q=0.45 ) el Ao G Cadde 13 Coyaie dad adaiad 7 gidall Jsal) slaol 2a
(F) 2> Al Jsad) 5 (5=0.00024) 31l adaia daa 5f Jae (n=0.03) lise Jalas

-:dall
1 2z 1
=— R3.52. A
n
2
L P=nr
2
R=nr2/2 _T
nr 2

2 2
0.45=—— * (0.57)3 * 1/0.00024 * Z—
0.03 2
r=09—> A=14m"=—>  V=0.32m /sec

f=2.46

2
032 A
0.73 Dm=_-

f=0.31
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