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HYDRAULIC BEHAVIORS OF DIVIDING FLOW
AROUND JUNCTIONS

By Kazuo Asupa and Shigeru KAwAr

Synopsis

Experiments on Y-formed dividing flow were carried out in order to clear the influences of
the shape of junction and of the Froude number.

It was made clear that the differences of the shape of junction and of the Froude number
produce a change in the degree of development of a secondary flow and in the size of the separa-
tion region; consequently the dividing discharge ratio and sediment discharge ratio are forced
to undergo a change.

A semi-theoretical method for the calculation of the dividing discharge ratio which implies
the influences of the shape of junction and the Froude number, was presented on the basis of
energy consideration. The predicted values show a good agreement with the experimental ones.
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Table | Experimental conditions and some results.

Exp. No. 01(°) 02(°) Q(1/s, £ Fp,y
1 30 0 1.0 0.300 0.30

A 2 2.0 0.350 0.40
3 3.8 0.389 0.50

1 30 30 1.0 0.250 0.28

B 2 2.0 0.300 0.37
3 3.8 0.324 0.49

1 30 60 1.0 0.250 0.30

C 2 2.0 0.285 0.37
3 3.8 0.295 0.48

1 60 0 1.0 0.330 0.30

D 2 2.0 0.360 0.38
3 3.8 0.421 0.49

1 60 30 1.0 0.300 0.30

E 2 2.0 0.335 0.37
3 3.8 9.355 0.48

1 60 60 1.0 0.275 0.30

F 2 2.0 0.310 0.36
3 | 3.8 0.335 | 0.48
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Fig. 2 Longitudinal profiles of water surface.
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Fig. 10 A state of head loss around the junction.

Exp.No.C-3

—-—- Energy Line
—— Water Level

Water Level (cm)
(3,

[T R SR S N
=40 -20 0 20 40
Distance (cm)

-

——

30°
60°

Fig. 9 A state of head loss around the juction.

Q=101/s ©=290° —
9=10° —-

== )

23 4567869100 121314
Distance (m)
Fig. 11 Comparison of head loss in a gradual

expansion and in abrupt one according
to Ashida™.



FH -G AR B 3o KISV T 499

25 05
Exp. |6, [0, | Exp.[© | O,
2010 A 307 0° 0.4 0 A [30°) O° 23
Lo B (307300 N\ ot oo %{Ao
@ c(30°/60° ~—o o =R
=15 + 6ol 0° ® 030 C[30°|60° ¢ %= —o
§1o:° E (8007 oy 02-:2 Zg" ag:w
e B 5 S “L
N D — - © F |60°|60°
05 e Rl
L -#.:’_33%'“ 0 B
0 N T AU IS NV O S Y O | 0 S W (NN TN U SN SN S N
0 01 02 03 04 05 06 0 01 02 03 04 05 06
Fro Fro
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Fig. 13 Changes of discharge ratio £ with shape
factor and Froude number.
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