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ARTICLE INFORMATION ABSTRACT

The circular hydraulic jump usually forms when a liquid jet impinges on a horizontal flat plate.
However, under certain conditions of fluid viscosity, volume flow rate and obstacle height downstream
of the jump, the flow changes from super-critical to sub-critical and hydraulic jump changes shape from
circular to polygonal. Despite the phenomenon of the hydraulic polygon jump has observed about two
decades, the experimental relationship has not been presented to estimate the number of sides of
hydraulic polygon jumps. The size and number of sides of a polygonal hydraulic jump depend on
various factors such as fluid volume flow rate, jet diameter, fluid height downstream of the jump, and
fluid physical properties; in other words, they depend on the dimensionless numbers of Reynolds,
Weber, and Bond. Hence, in this study Taguchi analysis, as a Design of Experiment method, was used
to investigate the effect of volume flow rate, jet diameter and obstacle height downstream of the jump
on the number of the sides of a polygon hydraulic jump and Linear and nonlinear relationships was
proposed for estimating the number of the sides of a polygonal hydraulic jump in terms of the above
mentioned parameters.
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(1) Vertical Leveling Mechanism for Target Plate (2)
Obstacle (3) Glass Nozzle (4) Height Measurement
Mechanism (5) Nozzle Adjusment Mechanism (6) Tank (7)
Chronometer (8) Reservoir (9) Drain Valve (10) Centrifugal

Pump

Fig. 1 The schematic diagram of the apparatus for the creation of
circular hydraulic jump
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Table 5 Comparison of the values of number of polygon hydraulic
jump by equation (1-8) with the experimental results when flow rate
decreases

(Z) a3 Neq:[X] Xeq Nexp h(mm) d(mm) q(ml/s)

16.7 5 5.84 6 2.3 7 35
0 3 3.3 3 2.7 10 35
10 9 9.94 10 1.8 7 45
25 3 3.8 4 3.2 10 45
0 11 11.13 11 1.8 7 55
0 7 7.2 7 3.2 10 55
0 12 12.45 12 2.7 7 70

143 12 12.8 14 2.3 10 70
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Table 3 Comparison of the values of number of polygon hydraulic

jump by equation (7-1) with the experimental results when flow rate
increases

(7) s Neq=[X] Xeq Nexp h(mm) d(mm) q(ml/s)

0 8 8.2 8 1.8 7 44
25 3 3.85 4 2.7 10 44
111 8 8.8 9 2.3 7 60
0 6 6.44 6 3.2 10 60
9.1 10 10.4 11 2.3 7 80
0 13 133 13 1.8 10 80
0 14 14.04 14 2.3 7 97
0 11 11.2 11 3.2 10 97
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Table 4 The selected effective parameters and their levels in Taguchi
analysis results when flow rate increases
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