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hydraulic jump in open channel experiment
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Abstract

In the field of water conservancy projects, the application of open channel
hydraulics is very important. Ordinary rivers and irrigated townships are open
channels.

The experiments had started with the premise with simple rectangular channels,
and slope equal zero. We prove the formula which is derived from momentum flow
equation, energy equation, and continuous equation via experimental values. Next, we
compared the error between theoretical value and actual value.

The test procedure begins by turning on the circulating motor. Second, fixed the
speed of motor let water flow stay stability. Third, adjust the firing gate opening
caused by water blocking, then in phenomenon produces hydraulic jump. Measure the
water depth of the upper side of the spillway, the water depth of the down-stream, the
water depth after the hydraulic jump and the length of the hydraulic jump, set the flow
rate in the water tank and record it. Finally, take the value into the theoretical formula
to compare the error.

From the experiment, it was observed that the flow conditions changed from
supercritical flow (Fr> 1.0) to subcritical flow (Fr <1.0). During the change of energy
in the flow, there was a large amount of loss due to confusion and vortex hydraulic
jump. In the project, this phenomenon can be used to achieve the function of energy
dissipation, and it protect the river from damaged by the rapids.

Keyword : channel flow, Energy equation, hydraulic jump,
Momentum equation ,open channel
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FokW o = cmx cm
CEEERE DT gm0 | R
wiE | PR | WA g s
; Y, (cm) y, (cm) L, (cm)
() | (cm®) | (cm’/s) y, (cm)
14.04 | 46200
19.12 | 14.12 | 46200 | 3290.60 19.62 1.56 7.67 43
13.96 | 46200
11.21 | 46200
21.32 | 10.82 | 46200 | 4150.94 20.15 1.84 8.54 45
11.36 | 46200
10.26 | 46200
23.16 | 10.12 | 46200 | 4551.72 21.02 1.88 8.77 47
10.07 | 46200
% 9.2 4B7) 35k i P ¥ Al (ogee)ii ik i T 2 R B 4
o Fng | HEgond iRV o3V, AfAk i ARA Hic
T | (em®/s) | (em®/s/em) | (cm/s) (cm/s) F, F.,
19.12 3290.60 215.07 137.87 28.04 3.52 0.32
21.32 4150.94 271.30 147.45 31.77 3.47 0.35
21.32 4551.72 297.50 158.24 33.92 3.68 0.37
‘ Wit Ey v E, wEEA | KEERL
R
(cm) (cm) E, (cm) S8 (em)
19.12 11.25 8.07 3.18 42.16
21.32 12.92 9.05 3.87 46.23
21.32 14.64 9.36 5.29 47.54
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19.12 | 3230.77 211.16 128.76 29.91 3.21 0.36
21.32 | 4074.07 266.28 156.63 30.82 3.84 0.33
23.16 | 4560.71 298.09 168.41 30.42 4.04 0.31
g | FE WA E, | wB4Ei | KEERL
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19.12 10.09 7.52 257 37.40
21.32 14.20 9.12 5.08 47.89
23.16 16.23 10.27 5.95 55.41
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