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Table 1. Characteristics of different experiments in the study.
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Table 2. Range of measured parameters in the study.
03 gl>ee J}lj LA):.nUL;
(Range) (Units) (Parameters)
5.1-8.3 e 27
(Dimansionless) Fry
w2 o
15-35 _ ST
(Lit/s) Q
Ber G
12.3-23.0 PR
(cm) Y2
za il .
Ber sl
1.4-3.4 i
(cm) Vi
il Sssda i sk
47-148 PN A
(cm) L




oLl dlg 9 lwga yg col

S wy Jaate bl Wl ge ol e ey (G b Do S g, (ANl S5 (S B Y S
Figure 3. The formed hydraulic jump on (A) the bed without objects (B) the bed with attached objects.
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Abstract

Background and Objectives: The hydraulic jump is one of the applicable phenomenons in
energy dissipation of rapid flows. The hydraulic jump is one of the rapid varied flows that with
converting from the super-critical state of flow to the sub-critical state in a short distance results in
sensible energy dissipation and increase of the flow depth. In this experimental study the hydraulic
jump is formed on the smooth bed and the bed with attached floating objects. A set of sphere
objects with a density lower than the density of the water were attached to the bed, where the
bearing length had flexibility. The goal of this study is to investigate the sphere objects bearing
length effect on the hydraulic jump length, the relative secondary depth and relative energy
dissipation of hydraulic jump and finally comparing the obtained results with other related work.
Materials and Methods: The experiments were performed in a flume with transparent walls,
8 m length, 35 cm width and 40 cm heights. In order to form the hydraulic jump, the height of
the walls were extended up to 80 cm in the beginning part of the flume and a shut with 30
degree angle and the height of 40 cm was set up. Then, for modeling the floating objects the size
of the applicable diameter of the objects was set to 4 cm. To analyze the effective variables, the
dimensional analysis using the Buckingham n-theorem was applied. In total 30 experiments
were performed with bearing length and Froude number as variables, where 0 cm, 1.5 cm,
2.5 cm, 3.5 cm and 4.5 cm were considered as the values of bearing length and 5.1-8.3 was
considered as the value interval for the Froude number.

Results: Based on the performed analysis, one of the main achieved results is that the flexibility
and the oscillation in the applicable objects as the fixator of the jump results in the increase of
energy dissipation while increasing the bearing length, results in the more energy dissipation.
However, this effect is more significant for the Froude number between 5.1-7.5.

Conclusion: The obtained results show that the energy dissipation using the floating objects in
average is around 69% that is approximately 10.2% greater than smooth bed. Additionally, other
characteristics of the hydraulic jump were a part of the obtained results based on which, the
length of the hydraulic jump and the relative secondary depth, respectively, in average are
35.5% and 19.3% lower than the classic stilling basin. It was observed that the bearing length
has a significant effect on characteristics of the hydraulic jump, where as a result of changing
the bearing length between the Froude number interval, 5.1-8.3, the jump length and relative
secondary depth, respectively, decrease in maximum 19.1% and 15.2% compared to the bearing
length of zero that does not have oscillation and in maximum the amount of energy dissipation
difference is 10.6% greater than the bearing length of zero.
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