£ BGS WASSER

FLUME 4 - FRICTION, SINGLE LOSS WITH BORDA-CARNOT

DESCRIPTION
This example illustrates friction losses and a single loss occurring when the cross section of a flume abruptly changes.
Given:
= Q=15m3/s,H=1Tm
. Downstream:
o h2 = hg(critical flow depth)
o Is=1 %0
o Kst=50
o B=12m
o L=50m
. Upstream:
o Is=5%o
o Kst=75
o B=08m
o L=50m

TASK

Determine the normal and critical depth, flow depth upstream / downstream.

SYSTEM ABSTRACTION IN HYBEKA

The system is very simple. To represent it, we only need a flow changer to represent the inflow into the flume and two open
channel elements for the flume itself.
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DATA INPUT

General settings:
waterlevel at end of system [mas(]

The water level at the system outlet is left empty and critical flow depth will be used as starting point.

Flow changer Qzu:

HYBEKA  Ergebnisse Plot

data in detail l$_l,l$tem] geometry | hpdraulic losses | count elements

system/flow path

description of element glement inlet outlet divigion Qin/Qout
Zufluss a_zu | |G1 | 1500,00
[ insert division-line [+ elements of *.ERK file ¥ [+ mo plotting
geometry
longitudinal section Inzses cross section upstream cross zection downstream + *
20 zu L k '] hs h B hs h B

| 1003] | | ] | s | ] | | .
[ | | [ | |

adjust invert level |

hydraulic losses
losses coefficient dimensions comments + +
hwe Zetal ZetaZ 1] n{ch T h,D Bu Bo
number dist.
n a
zeta-table

4 > b = |
G1
52 order
(% flow path
" element

*PEL
check

IABDGMF’E!H 5 TU\-"WZ|I vI fird Icnntinue_ close .

Note: zo is chosen arbitrarily.
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Flume element G1:

£ BGS WASSER

HYBEKA  Ergebnisse Plot
data in detail Isystem] geametry | hydraulic losses | count elements
systemiflow path
description of element element inlet outlet divizion Qin/Clout
Gerinne (B=0,8 m) G1 |u_zu |r32 |
[+ insert division-line [+ elements of *.ERK file I [+ no plotting
geometry
longitudinal section losses cross section upstream cross section downstream + *
Z0 zu L k c T hs h B T hs h B
| 1003| 100,05 50 | | T | 1] 0,8 | | .
adjust invert level |
hydraulic losses
loszes coefficient dimensions comments + *
hve Zetal Zeta2 ] n{c) T h,D Bu Bo
number dist.
n a
Zeta-table
0_zu [P e ey |
4
G2 arder
{*  flow path
" element
*PEL
check
ABIDG M P QRS TIU W|w Zl - find continue close
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Flume element G2:

HYBEKA  Ergebnisse Plot

data in detai l&ystem] geometry | hydraulic losses | count elements

systemiflow path

description of element element inlet outlet division Qin/Qout

|Gerinne:El='1,2 m) G2 |G1 |ENI3E |

[ insert division-line [v elements of *ERK file v [ no plotting
geometry
longitudinal section lozzes cross section up=tream cross zection downstream + +

Z0 Zu L k C T hs h B T hs h B
[Cwogs] ] s [ w0 FT T e[ T | .
[ | | [ | |

adjust invert level |

hydraulic losses

Inzses coefficient dimensions comments + *

hve Zetai ZetaZ2 1] nic) T hD Bu Bo
number dist.
n a
zeta-table

02 P A A | | | - |
a1
> order
(s flow path
" element

*PEL
check

ABIDI G M PIORS T/ U VMW Zl - find continue cloze

RESULTS:
i wemert | 0 dizcharge| length inveert blg‘?;cll water level 'o?sifcdtic welocity elr;iljy shear stresg| Pr . Sin;zses [Sr::g"e . comment

woisl | ml | (mas] | gl il | (mas) | el | (weds] | mas] | mewd) Jocg] M| o) | qE | et

L 102U 1 1.500 0,000 100,200 1.000 0,838 101,138 067 224 101,393 1347 | o 0,000

| 1 1 1.500 100,300 1.000 0,838 101,138 067 224 101,393 1347 | o 0273 0000 W

| 267 1 50,000 100,050 1.000 0,738 100,738 0.53 254 101,117 1764 | o 0,073 W

| 1G2 1 1.500 100,050 1.000 0,888 100,338 1.07 141 101,039 1096| o 0225 0000

| 2|62 1 50,000 100,000 1.000 0,542 100,542 0.65 241 100813 370 o 0.000|gr ¥

The critical water depth is 0.542 m. The flow depth downstream is 0.888 m and upstream is 0.838 m.
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