EXERCISE 5 - FLUME, PIPE, BASIN, WEIR

£ BGS WASSER

DESCRIPTION

Given:
] Q=0.25m3/s, k=0,5mm

" Flume:B=0.8m,H=1m,zo/zu=101.1/101.0 masl,L=50 m
" Pipe: DN 500, zo / zu = 101.0 / 100.5 mask, L=20m
= Basin:B=30m,H=3m,z=99 masl,L=10m
= Weir:B=30m,H=0.5m, z=101.25 masl

o Trapezoid teeth: height 0.05 m, bottom width 0.05m, top width 0.15 m, distance between teeth 0.2 m,

b =0.59

flume

N

pipe

TASK

weir crest

Determine the overfall height, water level in the basin, and depth of flow in the flume. Does pressurized flow occur in the

pipe?

SYSTEM ABSTRACTION IN HYBEKA

To model this system in HYBEKA we need a flow changer, two open channel elements, a pipe, a basin and a weir element.
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DATA INPUT
General settings:

waterlevel at end of system

[mas(]
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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 S_l.JSlE.'ITl] genmetr_l,l] hydraulic logzes | count element&]
system/flow path

description of element element

inlet outlet
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Flume element G1:

HYBEKA  Ergebnisse Plot

data in detail l g_lrlglem] gearnetry

hpdraulic lozzes | count elements
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systemiflow path
description of element element inlet outlet division
Gerinne (B =0,8 m) G1 |u_zu |D1 |
[+ insert division-line [+ elements of *.ERK file ~ [+ no plotting
geometry
longitudinal section losses cross section upstream cross section downstream + *
Z0 zZu L k '] T hs h B T hs B
101,14 | 101 | 50 | | T | | 1 | 0,8 |
T [ | | [ i
adjust invert level |
hydraulic losses
Insses coefficient dimensions comments + +
hve Zetal Zeta2 u nic) T hD Bu Bo
number dist.
n a
zeta-table
|| | | - | | - |
order
{*  flow path
" element
Gab
* PEL
check
close

al8|o]|G| M plalrls| T]ulv|wzZ| -

find cohtinue
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Pipe element D1:

HYBEKA for windows input of data
HYBEKA  Ergebnisse  Plot

data in detail |S_I,Jstem| geometry | hydraulic losses | count elements
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—aystemiflow path
description of element element inlet outlet divizion Qin/Clout
|nohr|e'nung D1 |G1 IEH | |
[¥ insert division-line [¥ elements of *.ERK file |+ Beneater s niGIE [¥ no plotting
—geometry
lengitudinal section losses cross section upstream cross section downstream +‘ *
Zo Zu L k T hs h B T hs h B
[ ws[  m [ | <] 05 [ ] ,
adjust invert level I
—hydraulic losses
losses coefficient dimensions comments + +
hwe Zetal ZetaZ 1] nfc T h,D Bu Bo
number dist.
n a
zeta-table I
| e =
order
% flow path
" element
Gab
*PKL |
check |
- find cantinue cloze
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Basin B1:

HYBEKA  Ergebnisse  Plot

data in detai Isyﬂem] geometry | hydraulic losses | count elements

systemiflow path
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description of element element inlet outlet division Qin/Cout
Becken B |p1 |ut |
[+ insert division-line [+ elements of *.ERK file I [+ no plotting
geometry
longitudinal section losses cross section upstream cross section downstream + *
zo Zu L k C T hs h B T hs h B
| 9] | 10 | T | 3] s | | | | .
adjust invert level |
hydraulic losses
lnzzes coefficient dimensions comments + *
hve Zetal Zeta2 ] nic) T h,D Bu Bo
number dist.
n a
zeta-table
D—ZU | | | - e | - |
Gl
o1 arder
*  flow path
" element
Gab
*PKL
check
A BID GIM P OIR|S|T| U W|Ww Z| - find caontinue cloze
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Weir U1:

HYBEKA Plot

data in detail I gygtem] geometry

Ergebnisse

systemiflow path

hydraulic lozzes | count elements ]
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description of element element inlet outlet division Qin/Qout
Uberfall (Trapez) U1 |EI1 |Gab |
[ insert division-line [+ elements of *.ERK file I [ no plotting
geometry
lengitudinal section Inzzes cross zection upstream cross zection dowenstream + +
Z0 Fal L k '] T hs h B T hs h B
| 10125 | | | T | o5 0[] | | .
adjust invert level |
hydraulic losses
Insses coefficient dimensions comments + +
hve Zetal ZetaZ 1] nic) T h,D Bu Bo
0,59 | T | 0,05 0,05 0,15 |DIN-Trapezschwelle
number dist.
n a
0,2
zeta-table
u_zu I Al A e ]| - |
G1
01 order
{+  flowe path
" elemert
Gab
*PEL
check
Al B D GIM| P O|R[S] T | W Z| - fird continue close
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Open channel Gab:

HYBEKA for windows input of data

HYBEKA  Ergebnisse  Plot

data in detail |s_l,lstem| geometry | hydraulic Iassesl count elements
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—systemiflow path
description of element element inlet outlet division Qin/Qout
IAhlaufgerinne Gab |u1 IENDE | |
[¥ insert division-line [¥ elements of *.ERK file | RerenterSihIE [¥ no plotting
—geometry
lengitudinal =ection Inzses cross section upstream cross section downstream + + |
o Zu L k c T hs h B T hs h B
| 1005] | | | il I ] | | .
adjust invert level |
—hydraulic losses
lpsses coefficient dimensions comments + ‘+ |
hve Zetal Zeta2 y n{c) T h,D Bu Bo
number dist.
n a
Zeta-table I
o2l e 4 e =
G1
o1 oder
B & flow path
11 " element

4
*PrL |
check |
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- find continue
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RESULTS:
| cement |0 discharge| length irwvert 'T;:;I water level 'Dr'lsit::tic welocity elr;irgy shear ztress| Pr . Sin;jes [sr::gle - comment
[P s] m | [mas] [m] [m] [masl] Wl | sl | [mas) | o) fosg| i1 (2 | vanst
M 132U 1 0.250 0,000 101,100 1.000 0427 101.527 034 073 101.554 1.23 o 0.000
161 1 0.250 10,100 1.000 0427 101,827 0,34 073 101.554 123 o 0024 0000
B 1 50,000 101,000 1,000 0,511 101,511 0.41 061 101,530 085 o 0,033
] 1o 1 0,250 101,000 0,500 0343 101,343 014 1,74 101,438 732 g 0116 0000 g WF5
: 2D 1 20,000 100,500 0,500 0733 101.299 020 1.27 101,381 410 g 0oes d
L 1 0.250 93,000 3.000 2293 101.299 EB.96 0.000 101.259 000 o 0000 0000
| 2B 1 10,0000 95,000 3.000 2283 101.259 E3.96 0.000 101.253 000 o 0.000
1 1 0.250 101,250 0.500 0043 101,299 E2.96 0,000 101,259 o 0,521
| 1/Gab 1 0,250 100,500 1,000 0185 100685 019 1,35 100,778 451 o 0000 0000 ar
: 2 Gab 1 0,000 100,500 1,000 0185 100685 019 1,35 100,778 451 o 0,000 gr

The overfall height is 0.185 m. The water level in the basin is 2.299 m and the depth in the flume G1 is 0.427 m at
the inlet and 0.511 m at the outlet. In the pipe element D1 pressurized flow does indeed occur as indicated by the
“d” in the comments.
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