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Nowa eivaw n U,? NMoto eivat to h,?

Aywyoc LE OTEVWON Aywyoc e avoBabuo

Tt Ba oupBel oto v oc kaL otnv TAXUTNTO,;
YrioBeote OTL TO MAATOC pon¢ elvatl otabepo Kal pon
TIOPOLEVEL EVTOC TOU Oywyou.
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Depth-averaged velocity Is above the
bed at about 0.4 times the depth
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Sub-areas A & [sovels

Inclined division line

Vertical division line

Main channel Floodplain

Figure 5.12 Channel subdivision methods for calculation of discharge
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. -
Open Channel Flow

. Uniform flow - Manning’'s Egn in a prismatic
channel - Q, v, vy, A, P, B, S and roughness are
all constant

. Critical flow - Specific Energy Egn (Froude
NoO.)

. Non-uniform flow - gradually varied flow
(steady flow) - determination of floodplains

. Unsteady and Non-uniform flow - flood
waves
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The term long-throated flume describes a broad class of critical-flow
flumes and broad-crested weir devices used to measure flow in open
channels.
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Normal depth is function of flow rate, and

geometry and slope. One usually solves for normal

depth or width given flow rate and slope information

|<_
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Figure 7.5

Typical velocity distribution in an open channel.
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Definition sketch for a prismatic channel

Formulas

R = A4/P
D= A/T
Q = (C/n) AR2/351/2
vV =Q/a
F = v/ (gD) /2
Formulas
r = D/f2
& = 2cos™i[1 - (y/r)]
A = 0.5r%(6 - siné)
P-=.1rb
R = A/P
Q = (C/n) AR?/351/2
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Figure 7.1

Geometric properties of common open channel shapes.
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OPTIMUM NORMAL CROSS-SECTIONAL

/SHAPE SECTION GEOMETRY  DEPTHy, AREA A
=] a = 60°

2 \ 3/8 n ]3/4
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b A
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Figure 7.2

Properties of optimum open channel sections.
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H =2z +y+ avé/2g = Total Energy
E =y + av?2g = Specific Energy

a often near 1.0 for most channels

Ener”g)peoé/(

a=XVvQ

Ve Qq

Stream bed

L

Figure 7.6

Uniform Flow

Energy slope = Bed slope or dH/dx = dz/dx
Water surface slope = Bed slope = dy/dz =

dz/dx

Velocity and depth remain constant with x




Water in motion: Chézy Equation

» Empirical equation:

y=CRY?S"? B e

u =0.552(CR"*S""*) BLERLE

» Where, C = Chezy’s coefficient, which
depends on the roughness of the channel

» C has units of [L1/2 T-1] and is an
empirical roughness coefficient




Manning Coefficient

» Several equations were proposed after Chezy's initial
effort, many of which sought to replace the C with a
parameter that is a function of roughness only. In 1891,
another Frenchman, A. Flamant, proposed

Substituting into the
Chezy eq.

U=./8g/f/SRy =C./SRy

Manning coeff




¢ Manning: V ==.R
N

OTTOU:

N : OUVTEAEOTAC TPAXUTNTAG

R : udpauAikr) akTiva (m)

J : KATA PNKOG KAioN TOu aywyou
V : TaxutnTa (m/sec)

E : diatoun (m?)
V : TaxuTtnTa (m/sec)
Q : mapoxn (m3/sec)
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Figure 5.13 Variation of Manning “n” resistance coefficient for overbank flow at Montford,
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White water rafting, Browns Canyon, Colorado




Manning's n's

RTe o

n = 0.032, Coeur
d'Alene River near
Pritchard, Idaho

Little roughness, low n



anning's n's

n = 0.075, Rock
Creek Canal
near Darby,
Montana

Very rough, higher n




Velocity Distribution in an Open Channel

» Velocity varies with depth and width Iin a
channel:

Vertical u distribution

v

U

06y

mean

EY
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i/

Lateral u
distribution

Friction and
/ Laminar flow
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Yno IZTHE YAPAYAIKA Al

To TPpOBANua cuvioTaral oTnv eupeon Tou Rmax, otav Ta b kai
d (TrTAaToC TTUBUEVA, KaTakopugpo BaBog = BaBocg pong
QVvTioTOIXQ),

LHETABAAAOVTOI OAAG N €TTIQAVEIQ TNG DIATOUNG TTOPAMPEVEI
oT1aBepn) (TTPOBANUA peyIoTOTTOINONG, TTOU ETTIAUETAI JE MIO
KAaoOIKr pEBodO ueyioToTTOINONG, TTX. TNV HEBODO Lagrange).

TeEAIKA KATOANYOUUE:
a) yia opBoywvikn diaToun:




A —
NOAEITMATIKF TPOBAHMATQON ETOYZ

‘-

~ ANOIKTOYZ ArQroys OPGOI'QNIKHZ AIATOMHZ

Ta TTpoBAnuaTa 0TOUG AVOIKTOUG aywyoug opBoywVIKNG
OIATOMNG £XOUV TIC £CNGC MOPPEC:

1. Aivovrai: b, n, y, J kai {nteitar: Q
2. AivovTal: b, n, y, Q kai ¢nteitai: J
3. AivovTal: b, n, Q, J kai {nTeital: y
4. AivovTtal: b, Q, y, J Kal {nTeital: n



,00m,n=0,025,y=0

E=b-y=0,6m
NM=b+2 -y=220m
R=E/MN=027m

Q= i E. R% ] 7 = 0,319 m3/sec = 319 lt/sec
n



E=b-y=06m
NM=b+2-y=220m
R=E/M=027m

0319= = _.060-(0.27)%-3% = J =0.998 5,
0.025



/h
3.b=1,00m, n=0,025, J = 1%, Q=319 It/sec,y = ;

%
% y Q-n % b-y
. by{b+2y}

H Auon yivetal ue OOKIUEG:
a) YTtroAoyiloupe ToV yVWOTO OpPO:

QN _ 25019
1%

B) Aivoupe TINEC OTO Yy KaIl TTPOOCTTABOUNE VA TTPOOEYYIOOUUE
TNV TIUN TOU YVWOTOU OPOU:

Y E=b-y R=(b y)/(b+2-y) E-R23
0,50 0,50 0,25 0,198
0,70 0,70 0,29 0,307

0,60 0,60 0,27 0,252



NM=b+2:-y=220m
R=E/N=027m

QZE.E.R%-J%:n:%oE-R%-J%:n:O.OZS
n

V=Q/E=0.53 m/s
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