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Conduites circulaires en charge

Charge hydraulique Darcy-Weisbach
P V2 V-
H=7+—+ — St = f(r, Re)
pg 29 ! 29D
I Z ‘ A% r h
V2t oty 77— v /
H —_| _IPa /(pg) f Pente de frottement
' dH h
o Sp=——=-1
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Ecoulement laminaire

dH r
=K — [2—8 —
- P ds D?
avec K, =

dH
P ds
V2 64
= ami Re) = —
< Sf flamz(Re) 29D| avec fl ( 6) Re

Hydrauligue Fondamentale Chapitre 4
I N P Olivier THUAL Hydraulique en charge

oooooooo




Diagramme de Moody
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Nombre de
Reynolds

D
Re:V—

vV

2hDg
Lv=

Darcy-Weisbach friction factor f

J—

4 -3 T IIH 3[" lﬂ QIO
VD for atmospheric alr at 20°C

40 L] a0 20 4a0 cao
] T 1 ] L1

VD for water a1 20°C (VIn mvs, D Incm)
0 A

1000

=

4000

ATD c&]o 1000

L] 10090 20000

2000
L

4000 e00
1 |

u::l-m m‘i-ao Ilonl-am

11
T T TTTT

N— Transition zone

L L L |

Complete turbuence, rough pipes, A = 3500/, 147 = 1.14 - 2log r

T

T

™T T T TTT

T T T T 7T T 17T

T vz: T 17717 T T

10000
|

007

| 006

Qi 4%7/7//////%% :

] 00175

\_\ |

ST N\

e N ’
\\\\--_ \\‘ | GO .
\Q‘M Jasa:: s

— [ Turkulent

10%

Reynolds numbe; R = VTD (Vinm's, Dinm, vinm/s)
@

INP

Hydrauligue Fondamentale
Olivier THUAL

Chapitre 4
Hydraulique en charge

TOWLOUS TS

N
—l o
25177 Matenal & (mm) T ] 1T SIS
Riveted steel 0.8-8 '/; \'\-—— i
Concrete 0.3-3 %8s \\
Wood stave 0.18-08  ——— — ST
castiron oas (¢ \\_“
Galvanized Ircn 0.15 / \
Asphalted castiron  0.12 \
Commercial steel  0.0465 Smecth Hpes. £ = 0
Crawn tubng 0.0015 | awr -2bg(p‘ﬁp$r)—0.8 1 &
Flid at 20°C v (m/s)
Hagen-Polsseulle equation
Water 1.003e-006 A <2300, { =64/
Alr(101.325kPa)  1.511e-005
2 Colebrock equation, A = 2300
Latitude at sea level  g(ms) 1N = =210Qr/3.7 + 251/(RV1))
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Transition vers la turbulence
VD
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Nombre de Reynolds :  |Re

Laminar flow
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Turbulent flow
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Turbulent flow (observed with an electric spark)
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Formule de Colebrook
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Formule de Hazen-Williams

Matériaux Caw
Q ! 1 Cuivre 130-140
Sf = 10, 675 — 487 Acier 110-120
CH |44 D Fonte 100-140
Béton 90-130
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Perte de charge singuliere

2 V4 .
.o — K V Basée sur la vitesse en amont
¢ = ]

29

Coefficient de perte de charge singuliére
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Variation brusque de section
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Coude

9 I 9 —3,5
K= 2% {0,131+1,847( pc) }
T D
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Rendement d’un barrage

__f __________________________________________________ fg_
4 g ‘ Vi, Co H
4Dy — &
L
Ly = 7Tkm b L, =1,5km
Db =7m Dn — 3m
ep, = 2,8 mm €, = 2,4 mm
V, =10m/s
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