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1 m') (gate. valve)
wmﬂﬂmu‘n

dioila 75 %

ot 50 %

diodla 25 %
inlnay (plug globe) Hia’dﬁﬂﬂnm(stop valve) (
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u'i‘mflﬂ 50 %
mmﬂﬂ 25 %




Wokus /05 7 4.60
iioilla 50 % ‘ 6.40
woila 25 % - 780.00
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Perpendicular square entrance:

k=050 ifedgeis sharp.

Perpendicular rounded entrance:

Perpendicular reentrant entrance:
k=038

Additional loss due to skewed entrance:
k =0505+0.303sina + 0.226 sin’ a

Suction pipe in sump with conical mouthpiece:

5.6 p*
E- D Se

Without mouthpiece:

4 e’
E¢-°.53D +#-i;

Width of sump shown: 3.5D
(After 1. Vagas)

S T ———

*A3 Andrew L. Simon



Suction pipe in sump with conical mouthpicece:

3. e’
-0 T s

' : Without mouthpiece: g £
}' i | &-0.5304-%‘-;&5- #Hon § '. "

4e iR
Width of sump shown: 3.5D .

Y .‘5; -

¥ \ '... i ..;( a2 . £
b oy s

Strainer bucket: fres e T
k=10 ey

{ ¥
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(After 1. Vagas)

/ -
Strainer bucket:
: |‘ k=10 with foot valve
' k>S5 without foot valve
(By Agroskmn?
~ Standard Tee. entrance to mino;' line
( —
‘ k s l.8
Sudden expansion:
D Lanat AT
V.—."""r---—. EL- (l v|) 28
v o T
v -2 e

Sudden contraction:

(d/D¥=]0.0t110.110.2 |04 [06 |08
k =]0.510.5/0.42[0.33{0.25;0.15

use v in equation (6.6)

- B —

Diffuser:

- E = k(v-’ y vz’)l‘.‘.g
a*=}20 140 | 60 | 80 |
k =0.20{0.28]0.32{0.35|




Confusor: .
E = k(e,' - L'::”:z
a’= | 6110]20]40!60]80]100i2000
k for

2
2

| J:"_h
_3q |912]0.16{0.39{0.30}1.0 [1.06]1 04

D=3d | | .

D = 1.54 | 0.12{0.160.39{0.96|1.22] 1.16| 1.10 | 1 08

1.04
g Sharp elbow:
\'\—:, k =67.6%10a*)"
e (By Gibson)
Bends:
@1. endas
¢ : X k =(0.13+ 1.85(-/RY YW a [ 180°
E (By Hinds)
e - Close re:zurn bend:
e ; k=19
-— e S
) Gate valve:
gy e/D=1 0 | us| 381 112! 18] 314] 78|
Sres———

k =]0.15]0.26]0.81|2.06{5.52117.0|97.8]



. Close reiurn bend:
e k=22
Q Gate valve:
gl e/D=| 0 | 14]3/8] 172! s18] 3/4) 78|
- k -l0.1510.26|0.8Hz.06;5.521l7.0|97.8|
" Globe valve:
e e k=10  when fully open
Rotary valve:
O,‘( a’=1S | 10]20]30] 01 50 | 60| 70 80|
P - k = |0.05|0.29ll.56|5.47|l7.:|52.b|20¢s|485| x |
o 3 (By Agroshin)
Check valves:
;

Swing type kw28 When fully open
Ball type k=7
Lift type k

{

Angle valve:

k=350 if fully open



Rotary valve:

a’=| §

k =10.05




Sluice gate in rectangular conduit:

k=03 1.9[("1)-,.]’

where n = h/H.
(By Burkov)
Measuring nozzle:
E.=034p for d=08D
E.=0953p for d=02D
where Ap is the measured pressure drop.
(By ASM.E)

Venturi meter:
Ec=013p w0 0235

where Ap is the meusured pressure drop.



\'enturt meter:

where Ap is lhe T
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7 hmh A 718910 2 MM Q,uaz Q,
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Given L,=1,0004. Dy =30em & ; )
[7:2,0()0“ _D2=20Cm 82 |

L3 = 4,000 . q = q41) cm 8 3 q’¢ :

P=1030kgm® V=27x10° ms2
By= SOKNM  Z,=30U. Z=20 vf_,j"" _
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Q) 0.1 .
fimoy M Hy Y, = 218
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W QI =2 Q oan

FLOW CHART .
= Zj +hj @'.'Q= T

Q= J (Z-Zj+Hj))K

01 Zj+Hj > Z, Q= \I[(Zj+Hj)-Z] /K>

i Zj+Hj =2, Q=0,

th Zj+Hj < Z, Q= Ji +Hj-Zj)) /K,
Q= |IZi+Hjz) K,
@ ATIVTOY  Qin = Q out
- MZjHj>Z, Q=Q+Q
| 6’1 Zj+Hj = Z, Ql =Q2
iz <2, Q+ Q= 0,
| | &%
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Muali] yig

I 1313 51| 6
L) | 500 {3001 250 200! %50l 750

Dm)[ 08 | 0.6 06 | 04| 04] 04
NoMANNaoL & = 0.25 W,

n Darcy-W_eisbnch TUMIM head loss

o] AIUMM € /Duay K = 8fL /(gnﬁ)
B 19 [L(m) D(m) mm) €D "
| | 500 0.8 0.25 0.000312| 0.015 ! 1.891
2 | 300 0.6 0.25 0.000416{ 0.016 } 5.100
; 250 0.6 0.25 0.000416| 0.016 | 4.250
4 1400 0.4 0.25 0.000625| 0.018 | 58.097
5 | 850 0.4 0.2 0.000625| 0.018 123'.456
6 |[750 0.4 0.25 0.000625| 0.018 | 108.931
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gz 1491 AQi= -0.064 cms UAZ A Q
nnaums Q = QO"'AQ-‘ o
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[ 171 aQi= -0.064 cms uaz 129.26:
gnaum3 Q = Qo+ AQ az A Qu = -0.05
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Q2= 0614 cms _‘
Q1 = 0.886 cms ":'_; s
Qi= 0.123 ecms
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1 Qs = 0.237 «:n'?uj

I Qo= 0.263 cmy
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Homework Hydraulics L 13

I Water at 40°C flow from tank A 1o tank B s shown in the figure below .
Find the volumetric flow neglecting entrance losses to the capillary tube as well as
entrance losses.




Solution L 13
1. (p.208)
VINAUMTIWEIIUIA A UAzIA B .

P, ¢ V,z + Z, = P, » V,z + Z, *+h
’y' 2 R ,
0+ 0 +(0.22+0.10) = O+0+0+h
h, - 032 m
h, - TN = 64
D 2g Re.

h, - 125;u.o
T pgD

"‘!'\’

FeYT xﬂ D%

LB ." ..o

)
"




2. Ifthe flow rate of water through the pipe system shown in the figure below 4
50,050 m /s under ol head o f 9 om. Detemine the diameter of ptpe b i

166m, 0160mm
PIPE A



2. (p279)

0.45 0.52
From Wiliam Hazen V = 0.8792CR S
Q = AV
| 3
wavama D, = 02 m, Q, = 045 m/sec
wld s = 0015 w/m o

0015300 - 3%4




(seetheﬁgu:ebelow) asweﬂasmm |

3. memgethfoughmesnphon
pressure in the system. UsemmorlosscoefﬁclentoHOforme entrance , Oﬂuu

nozzle and 2.2 for the bend. (Fuid sg=0.81, k=001 Pa-s.)

¢100mm,smooth pipe
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UNUAIRS IRFUMTWRINH
0+ 0+ (6-1.8) 0 + V' + (6-1.8-36)+ h,

2

V36/(5812+1.060) .
Ass.f = 0003 V = 1708 il i

pDV




Ass.f = 0.003

Ass.f = 0.028

Re

-  3.6/(5.812f + 1.060)

1.708
pDV
K

0.028
1.716

m/s

= 0.81x1000x0.1x1.708

m/s




at 5°C compute the three volumetric flows.
Given L, = 2000m.,L, = 2000m., L;-= 2500 m.,D, = 1.0m.,

D, = 0.6m.,Dy = 1.2m., & = 000015, = 0.001,&; = 0002
D D, D, y

.
ol
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LEEL band

Ass. - 0013 .1, = 0.020 , t, = 0.023 szld
v, - 5494 m/s Q, = ﬂ/4x1.02x5.494 = 4315m /s

V, - 2262 m/s Q = T/4x0.6x2.262 = 0.639m /s

V, = 4614 mis Q, = M/Ax1.2%4614 = 5218m /s
aTvseunvaumsdaiiles e
. Q,+Q, = 4315+0639 - 4954m'ss
wi Q = 5218 m /s e
. s (01 +Q,) - Qa.v = -
Iaaf h, e 76 m. azlden g Jhas
nlnualddah, = 80 - (0. 254/(0 21340, 264)};(4 ., il

L <
S AT R ot —t
- A.

S e Zika:
i ,~ = 4.39 m /8 Ry )
AT S e i A SRS
- J ¥ . :-._v ,:,- = 2 -.. ;"‘ ...." s ' f I:‘:' S
M A, ~' E g H n

o






nuueYYie  wuwe & (mm.) aue L (m.)

1 AB 500 1000
2 BC 500 1000
3 cD 400 1200

: 4 DE 400 1000
5 BE 400 1200 b
6 EF 300 1000 e
7 600 1200 A~f{'
8 1200 |
9 1000

- -
1200 A s -
"4 2§ :
v 2 <3 - iy
"‘ » y
= W [
PR

oy S




network shown in Fig. 13-6 represents a smali industrial park. Find the flow rate of water in each pipe.

13.6 The pipe :
Assume C = 120 for all pipes. .
pipe D, mm L,m [ J—— hy, m/m hyym h/Q AQ Qum J
AB 560 1000 0.250 0.0034 3.40 13.6 0.028 0.278 K
BE 400 1200 0.120 0.0026 3.12 26.0 -0.005 0.115 o
EF 300 1000 -0.130 -0.012 -12.00 923 0.063 | —0.067
FA 600 1200 -0.250 -0.0014 -1.68 6.7 0.028 | =022 '
-7.16 138.6 ¥
BC 500 1000 0.130 0.00102 1.02 7.8 0.033 0.163
CD 400 1200 0.030 0.00020 0.24 8.0 0.033 "
DE 400 1000 -0.100 - -0.0018 -1.8 18.0 0.050
EB 400 1200 -0.120 -0.0026 -3.12 26.0 0.005
-3.66 59.8
ED 400 1000 0.100 0.0018 1.80 18.0
DI 300 1200 0.080 0.0048 5.76 72.0
IH 300 1000 ! 3
- HE 300




FE | 30 | 1000
CEH | 30 | 1200
HG | 40 . | 100
GF | 40 | 1200
T

0.130

0.050
-0.020
-0.120

0.012
0.0020
~0.000095

-0.0026

200 | %23
240 | 40
-0.10 | 50
=312 | 260
1L18 | 1713

-0.063 -

~0.018
~0.0%8
~0.0%8

80~ Sy lln S (110 = ~(~7.16)[(L85)(138.6)] =0.02

AQu==4.79/(1.85)(156.5)] = ~0.017

S

0.067

0.02
~0.058
~0.155

Vi
J 4

AQu=~(-36)[(5) 98] =008
AQw=-1118/[(185)1TLI)|=-003

I




e 5
pipe Xl & h1Q A0 | Qe
8C 0.0016 1.60 9.8 0.007 0.170
cD 0.00078 0.94 14.9 0.007 0.070
DE ~0.00050 -0.50 10.0 0.015 —-0.035
EB -0.0023 -2.76 24.0 0.020 —0.095
-0.72 58.7
ED 0.00050 0.50 10.0 ~0.015 0.035
DI 0.0031 3.72 59.0 ~0.008 0.055
IH ~0.00115 ~1.15 31.1 ~0.008 —0.045
HE ~0.00087 ~1.04 32.5° ~0.013 —0.045
2.03 132.6
FE 0.0034 3.40 50.7 |  0.018 © 0.085
EH 0.00087 1.04 32.5 0.013 0.045
HG ~0.00060 ~0.60 10.9 0.005 —0.050
GF ~0.0041 -4.92 31.7 0.005 —0.150
~1.08 1125.8 i

AQ, = —2.34/[(1.85)(%6.1)] = ~0.013 = AQy= -_(—'0-72)/[(1'-85')(58-7)]' = 0.007
. 49‘? = -2.03/[(1§§)(132.6)] = —0.008 AQw = —(—1.08)/[(1.85)(125.8)] = 0.005



pipe | M ky hy/Q AQ Gl
AB 0.0039 3.90 14.7 0.006 0.271
BE 0.00165 1.98 20.8 0.012 0.107
EF -0.0055 -5.50 64.7 0.014 -0.071
FA -0.00125 -1.50 6.4 0.006 -0.229
~1.12 106.6
BC 0.0017 1.7Q 10.0 -0.006 0.164
CcD 0.00094 LIS 16.1 -0.006 0.064
DE -0.000265 -0.26 7.4 —0.008 —-0.043




pipe | M A, n /0O aQ s
" AB 0. 0040 4.00 14.8 —0.006 0.265
BE 0.0021 2.52 23 6 —0.009 0.098
EF —0.0039 —3.90 54.9 —0.008 —0.079
FA —0.0012 —~1.44 6.3 —0.006 —0.235
i.18 99.6
BC 0.0016 1.60 9.8 0.003 0.167
CcD 0.00080 0.96 15.0 0.003 0.067
DE —0.00038 —0.38 8.8 0.006 —0.037
EB —0.0021 SR 23.6 0.009 —0.098
—0.34 57.2 S
ED 0.00038 0.38 8.8 —0.006 0.037
DI 0.0026 3.12 54.7 —0.003 0.054
IH —0.0015 —1.50 34.9 —0.003 —0.046
HE —0.00105 —1.26 36.0 —0.005 —0.040
_0.74 134.4 _ '
FE 0.0039 - 3.90 54.9 0.008 0.079
-EH 0.00105 "1.26 36.0 0.005 0.040 _
HG —0.00067 —0.67 11.6 0.002 —0.056
FGE: —0.0041 - —4.92 31.1 0.002 —0.156
; —0.43 133.6 P 12 '

AQ; = '-_—14.-18/[(1.85)(99.6)] = —0.006

AQu = —0.74/[(1.85)(134.4)] = —0.003

AQq = —(—0.34)/[(1.85)(57-2)] = 0.003
AQ:v = —(—0.43)/[(1:85)(133.6)] = 0.002

-



A
1000 m 1000 m.
500-mm 500-mm ) -
diameter diameter
1200 m 1200 m 1200 m
600-mm 400-mm o 400-mm - __ __ .
diameter = diameter diameter
1000 m 1000 m B i
F diameter E - diameter e D*-T-O.QS lll’l? ‘ : .-




(a)  From Q = AV |
Let channel width = B

B/2 A

D/2x13 : B

1.797 m

3|
g

& o 2/3 172

1
aras n

i e,
T
e i

gt
S
v i



2

(b)  From Diustiv.a 28 A minoE
N 21 = 28°x1.3 et
B = Ossom Ll
s I S = 0002648 N
0.3596" '

S - AV
2.1 T/4d x 1.3 d

0.02x1.3




5
(a)  Given v
A
P,
Q,
';;* Ry e
i

- 12x(5+2. 438) (5+2.438)x(5+2 438)

hz-& )

e -

v TS
5
|

2438 m ., S o_‘,
141.6 m :;},.'-
29.99 m

508 6m /s

(120x2. 438) (2.438x2. 438/2)
2955 m |
1234 m

418.1 m /s

2‘5'000 ofs

1, + %,'Qﬂggé

2 Jl‘v—a



o

25000 cfs v
( yz + 22y + 85)

2 o
5V2 +12 +2yV 2
0.025 _ i
(Y +120) o (U

120 + y‘/ 2
0.04







thhmponontmsluicogmisrdsod?
Fim.oonslderasmauopenningwhichresunsisﬂayotsayo.S m.

0 - 1x05YV20981(5-05) = 4696 ,
Fr = ‘j2x(5/0.5 - 1) = 4243 § '

As the gate is raiised further , y increases , Causing the Froude n l!i :
fo decrease and the flow rate to increase. | s
M the gate heioht which give y = 2/3 Yoo = 92/3x5 = ‘ 3'

The Froude number is 1.0 . The maximum flow rateis Q = w‘J

- ——_
7‘

]

= 1xVeere8ns - 1905
;vt_;-'.lfﬂ)egateisra:sedfurther Theﬂowratebeoomessubcriticd tho
,through 1 and decreases , and the flow rate starts to dect

Or\

> *”i



(b)  First calculate the characteristic of the hydraulic ,

Fr = (ycry)372 = (3.333/0.5)3/2 = 4.243
2 3
B e 1 (Ve 1) - 1 (V1+8x4.243° - 1)
Y, 2 2
= 5521
s 3
BB e it = (5.521-1)
4 x 5.521

4Y,/Y,

2002 m



GenQ = 30 m/s
B - 6 m ol i

B T 0,000
So =  0.001256 e
Q/A &
30 / 6x2
30 / 6x3

<
n

=<
1]
I
o N
o

A/p
2x6 /7 6+2-2
3x6 7/ 6+3+3




15 m

R2 = 3XG / 6"’3"3 p

7 B V, +V, = 2.083 m/s
2

= K R, + R, = 1.1
2

g 2

A = A1 . A2 = 15 s
2

/2
81 = n Q
oEnEy L i
AR

0.02x3.0
—_—F
15x1.1




