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Open channels
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Natural channels Artificial channels
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Open cross section Covered cross sectign

Early seser designs. Best *capacity” tor cambingd
use s fie ool shape {right} and best hydrmdic
cambinerion was the egg shape (helaur).
(Hustrarions from WRC library)
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Hydrostatic pressure
distribution V2
assumed 20
S; :the slope of energy grade line
S Energy grade line (EGL)
A y
0 . Water surface (WS)
i S,, ‘the slope of the water surface
1
S0 2 - X

{c) 2002 Wadsworth Group/ Thomson Learning D('.lll.lm
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@ Pipe Flow @

Open-Channel Flow
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The channel section (B-B)
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The vertical channel section (A-A)
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Geometric elements for different channel crosscest

Y
L0
'%illl

rectangular trapezoidal triangular circular parabolic
flow area bh (b+mh)h
A
0 1 2
wetted perimeter b+2h b+ 2h 1t e oLt 4D BJ%%
P
hydraulic radius bh (b+mh)h mh 1 . sing 2B%h
— ~1-=—D =
R, b+2h b+2hv1+m? 21+ m? 4 g 3B +8h?
: (sing/2)D
top width b b+2mh 2mh or 3 An
B 2,/h(D- h 2
hydraulic depth ) (b+mh)h il g- sing D 2
D, b+ 2mt 2 sing/2 8 3
* Valid for O<x£1 where x=4h/B
If x>1 then

P:(B/2)1W+(1/X)|n()(+W)J
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Time IS a criterion

Steady flow
(Ty/1t=0)

Unsteady flow
(Ty/1it2 0)

/ \ Space is a criterion/ \

Uniform Flow

Varied Flow

(Ty/1x=0) (Ty/1x 0)

/

AN

Uniform Flow
(Ty/x=0)

GVF

RVF

Varied Flow
(Ty/9ix* 0)

N

GVF RVF
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/fime IS a criterion\
Steady flow Unstead‘y flow
(1Q/t=0) (1Q/1t 0)
/ \ Space is a criterioV \
Continuous Spatially- Continuous Spatially-Varied
Flow Varied Flow Flow Flow

(1Q/1x=0) (1Q/1x* 0) (1Q/1x=0) (1Q/1xt 0)
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Steady non-uniform flow in a channel
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Re

Note thatR in Reynold number is Hydraulic Radius

/ Laminar OCF, Re <500
OCF iTransitional OCF, 500 < Re <1000

Turbulent OCF, Re > 1000
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F>1, i.e; V>C

C-0-C

— <C >

Disturbance will be felt
only within this region
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F=1, i.e; V=C

C-@®—-C
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vV <.gD V=.gD V>.gD

@ D in Froude Number is Hydraulic Depth



@ |
!
Lines of constant
yelocity
streamn banlc water surface ., » "4
4‘..
4}.
H...
streamn tank
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Flan View Profile View Cross-Sectional View
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IMPORTANT:

In Uniform Flow
Si=S,
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Dimensions ofn?
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(1 & 3

n = 0.031d'°
n = 0.03ed*’°®



Eor uniform free Darcy's friction factor:
su rfaqe and pipe 4= Ff_g_to :
flows: ¢, =y RS pV
Chezy Equation: C_ 8g
V=C_ /RS = T fr
ﬂ le.'rﬁ
0 =
n
Manning Equation:
A\ :1RM3 S RS
n n—= ’x/f
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V _Q_ 121 =1.076 O
* A 11.25
L0 =0.307C7 1)

r =
\J/9.81x1.25









Generalized section representation

actual cross section

compound-composite cross section.



Pavlovski ' s eq.
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F= F
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1=1,2,3
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1) z is the elevation head
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Datum / | Dz=0.30 m
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