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Fig.\. A circular hydraulic jump created in laboratory
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Fig. 2. A schematic illustration of the types of circular hydraulic jump structure [9]
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1 Volume of Fluid
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Fig. 3. A schematic of a vertical jet hitting a horizontal plate and creating a circular hydraulic jump [present study]
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Fig. 4. A schematic of a swirling fluid jet hitting a horizontal plate and creating a hydraulic jump
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Fig. 5. A schematic of six methods from three different categories to create a swirling jet. a) The swirling tube, b) The
rotating honeycomb, c¢) The tangential groove of the pipe, d) The tangential nozzle, e) Insert the impeller inside the tube
and f) Insert the screw inside the tube [30]
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Fig. 6. A schematic of the device designed and constructed to create hydraulic jumps in the present study
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Fig. 8. The comparison of the results of hydraulic jumps created by non-swirling nozzles with modified Watson’s
theory and non-viscous theory [8]
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Fig. 9. a) The top view of a hydraulic jump created by a swirling fluid jet b) The lower view of a hydraulic jump cre-
ated by a swirling fluid jet (v=266.4rpm, Q=25.36ml/s, 2a=5.83mm)
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Table 1. The comparison of hydraulic jump radius in swirling nozzle mode (»=132.8rpm) with non-swirling nozzle

mode
F il | il Mﬁil::: g;:i;::; Rjw1328rpm | Rjworpm | (20 j::
() (1) (mm) (mm) | (ml/s)
w=0rpm (mm)
633 1916 1802 | 23,64
3,69 239 26,56 2594 | 2935 583
235 34,88 3408 | 4491
518 21,12 2008 | 2533
329 341 226 2801 2739 | 32770 | 681
2,80 34,15 3322 | 4032
378 20,84 2008 | 23,55
277 2,04 2646 2593 3036 | 786
2,50 3193 31,15 38,09
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Table 2. The comparison of hydraulic jump radius in swirling nozzle mode (v=266.4rpm) with non-swirling nozzle

mode
F ol | (2Ske o e.l:.«i‘: Sl Rj w-2661arpm | Rjworpm | (&9 ,Jaﬁ
(4 ) 4 o 0=266,4rpm 2 mm) | mm) | mus| P
w-0rpm (mm)
9,50 1991 1802 | 23,64
6,16 385 2698 2594 | 2935 583
512 3592 3408 | 4491
823 21,88 2008 | 2533
589 611 506 28,85 2739 | 3270 | 681
503 3498 3322 | 4032
6,60 21,50 2008 | 2355
541 491 2727 2593 3036 | 786
471 32,69 31,15 38,09

G5z 3 JU S b (@=For IPMA) (85 12 J36 <l 5 (Slg i by el (sl ¥ Jpur
Table 3. The comparison of hydraulic jump radius in swirling nozzle mode (»=400.8rpm) with non-swirling nozzle

mode
I ol | il R &L*—w IRl Rj w-4008rpm | Rjw-0rpm ° )“'-9
1) y | e end00Bpm e mm) | @m |mus| P
w=-0rpm (mm)
13,90 2093 1802 | 23,64
940 6,12 27,63 2594 | 2935 | 583
819 3712 3408 | 4491
1091 22,54 2008 | 2533
834 81 718 2951 2739 | 32770 | 681
621 3542 3322 | 4032
8,69 2199 2008 | 2355
752 6,96 2787 2593 3036 | 786
690 3346 31,15 | 3809
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Table 4. The dimensionless groups related with the issue of circular hydraulic jump created by swirling fluid jet
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Fig. 13. Variations of the dimensionless radius (Rj/a) versus the dimensionless swirl number (g __a® )
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Fig. 14. The comparison of the results of hydraulic jumps created by a swirling fluid jet with modified Watson’s
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