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0.00001 A
f

£ _ 0002
D

)

£ _0001
D

NRe

AR R
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D Moody diagram = f =0.023
NRe
LV? 4 4.456)* .
oy = 2 00035 200, A0 _ 6 sgmN
D2g 0.2 2x9.806 N
Moody diagram formula f= 1325 2
£ 5.74
1 + %
[ n(3.7D Re”)]

co)s oz 300Mmm 1 ot gy Vs iz 3 sl ady) gy 157C las b T (g0 cdlo)=F—F Jlio
S i |y oo il o L=300m 4 A, =6m ; £ =3mm

Q:."

2
hoop LV
D 2g

f=f(e/D,Ny,)

5,5 trial & error wb cos aculs s f o ol 5 ], NRe ol Vo e
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2 2
=2 o 6=004x2x—L
D2g 0.2 2x9.806

=V =1715m/s,APP.C = v=1.13x10"°%m? /s

VD 1.715x0.3
0 113x10°

Ny =455000

moody diagram = f = 0.038

LV? 300 V?

h,=f——=6=0.038x X =V =176m/s
' D2g 0.3 2x9.806
o= T0X03 56— £ =0.038
= 1.13x10
/D =001
7D?

0=ar ="V :%(0.3)2 x1.76 = 0.1244m* / s
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LV
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=D’ = f=266.64f
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D 1398 u v awD  7x0.0001x1.398

g 0'00015:O.OOOII,Re:pVD:VD: 40 4x8.913

= R, =81175.85moody diagram = f =0.019
s f=0.019= D=1.383ft

~0.00015 4x8.913

glD =0.0001L,R, =
77x0.0001x1.383

= R, =82056.28 = moody diagram = [ =0.019

= D=1383i
400 Loty gl A51s b g  sounl phad
(In) (gous! ;b (ft) 28l J=lo b

1/8 0.249

1/4 0.349

3/8 0.493

1/2 0.622

3/4 0.0824
1 1.049
1.5 1.61
2 2.067
3 3.068
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Expansion ST blacd! il yo &)

721)2
pViA = p,V,4, u;i‘“‘}“"le =V, 42
D 2
El_he:EZ SP :>V2:Vl(_l]
D,
2 P 2
= ! +—1+Zl—h€=V—2+—2+22
g 7 2g 7y
R=P_, ViV
/4 2g
a

Il G,k 5l sy 308 D Fy = - [ pVav+| prvda

PlA1 _PzAz +Pl(A2 _Al):PlAl _PzAz +PlAz _PlAl :PlAz _PzAz
B, — P A, = pV,(-V,A4) + pV,(V, 4,) = =pV* 4, + pV; 4,

INECQPNY /2 P RS
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C.(Contraction Coefficient)

_ Areaof jetatsection 0
A2

1 Y2
= h, :(——IJ 2
c, 2g

A . .
O K gy C.= —Y Contraction coefficient
2

CC

ol 00l dgd ) o8 Ay Jguz 0 <l sl Cc nolie

0.1 0.2 03 04 05 06 07 08 09 1

NES

—_

o

0.624 0.632 0.643 0.659 0.681 0.712 0.755 0.818 0.892 1.0

If% =0.5=C, =0.681

1
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2 2
h. = (L_1)2V_2:()_219V_2
0.681 2g 2g

VZ
Bl 55 ad JS8 4 (5995 i 85 (B Gy JSEs) 4 OB 51 Sl 39, sl Pl = 05%
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(o5 SIS & Ay 53959 sl Ml = g
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ail oo 65l cdl sz 3l gl acgemme b (655l S8l S Joaefzkg

L+L,V*
D 2g

Jolas Jsbo (28,5 55 poly <1 J5' = f

Xk

f

=L, =

Sy ok =20

dy sl f=0.02
20><E
= L, =—2 1000t
0.02

Actual Lenght of Line=L+L,

Lv:
D 2g

1 55! <8l Q=60 1it/sec sl,y(e S s |5 S5 dlg) b 5l 00s)a8 oo(all H =10m 1, -5-¥ Yl

D = 150 nun

(;lobe valve @

| A
| AN

[P

standard
elbow

GO m

rom Appendix=> v =1.01x10"°m?* /s
Sfrom App
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L2 ws o Jsie

minor major
E - - =E,
head losses head losses

2 2
:>—1+V—1+Z1 — Losses =&+Zz +V—2
y 2g y 2g
LV ’
fBi ol akly 5lalgd o 2l O'Si Wyl 4y SSB1 (59459 4
V2 5
2x0.9ia)uw sl 5 102—2 5955 s 55 2l
V2 V2 V2 V2 VZ
O+0+H+12—f£.—2 052 -2x0.9-2 102 =12+0+—
D 2g 2g 2g 2g 2g
V2
= H =(13.3+6801)=2
2g
V2
H=10=10=(13.3+680f)-= (1)
2g
e o) o il Pluwe p90 £48 3] o ol a5
£ 20.0017
D

e [ =0.022,(1) =V, =2.63m/ s

_pVuD, V,D, 2.63%0.15

R, = -
1 v 1.01x10

=391000

g/ D=0.0017
Moody diagram=> f =0.023
R, =391000 vy
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sz s [ =0.023=(1)= v, =2.6m/s

R, =386000
Moody diagram=> f =0.023=V, =2.6
g/ D=0.0017

Q=V,4,=V,aD; /4=459x10"m/ =459L/s

:Joleo Job 3l ool b Jo>

k=133 Le:wz%ﬂm
0.022

2 2

IOm:fLJFLe v, =f192'7.V—2

2g 0.15 2g

if £=0.022=V,=2.63
R, =39000= f =0.023 =V, =2.8

= 0=45.64
polre O pgs Ceand
-3
=V, :%zzox—m:SAm/s
= (0.15)°
4( )
R, = VoDs _ 505000
v Moody diagram = f =0.023
£.20.0017
D

H=(Zk+f%)’2/—g
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(3.4)

2x9.806

= H =(13.3+680x0.023) =17.06m

Equivalent Diameter or Hydraulic Diameter (Sdgyous yad b Joleo ,had)
_44

P
A = Cross —sectional area of channel

DH

P = Perimeter of channel in contact with fluid

Circular Tube :

2
b =44
7D
- Annulus :

N Pl
- B -
D. =inside diameter
D, = outside diameter
2 2
Dy /4—7D; /4
D, =4— —=D,—-D,

7Di + 7D, ’
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