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Research and Development of a Safety Drainpipe with Vortex Chamber free from the
Danger of getting caught in Pool Drain

- Analysis of the Dynamic Response of Suction Force caused by Change of Flow -

Hideki YOSHITOMI, Hidekazu TANAKA, Kazuhiro INOUE

In this study, a new drainpipe with vortex chamber was developed in order to free from the danger of getting
caught in drain of swimming pool. The new drainpipe can control the suction force with the working of vortex
flow. This paper deals with the dynamic response of suction force caused by the change of flow. At first, the
dynamic responses are experimentally investigated by using small size drainpipe. Then a technical method based
on the analogy between fluid-system and electric-circuit is described to predict the response of large drainpipe

for practical use.
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Fig.5 Pressure response of single pipe drain



Al m E gl 2

0
2 o, WWMM
£ 20 bV
2
S WV 0, =40 L/min
R0 ' Vo-251ms |
]ﬁ S L S
60 1 1 1 1
0 0.5 1 1.5 2 2.5
e ¢(sec)
20
C:
£ 0
=
Q,
= 20 } 0, =35 L/min
H Vg =220 m/s
~40 1 1 1 1
0 0.5 1 1.5 2 2.5
BEM t(sec)
20
C]
g 0 WNWW
=
Q
o0 Qn73OUmm
H =1.88 m/s
-40 1 1 1 1
0 0.5 1 1.5 2 2.5
IR t(sec)
20
] ﬁﬂﬁﬁﬁp
e 0
=
3 B .
oot 0, =25 L/min
H Vg =157Tm/s
-40 1 1 1 1
0 0.5 1 1.5 2 2.5
BFRE  t(sec)
= 20
o8
£ or
R
;—m I 0, =20 L/min
H Vg =126m/s
~40 1 1 1 1
0 0.5 1 1.5 2 2.5
BFE z(sec)
20
=
g or
=
Q
R -20 0,=15L/min -
H V g = 0.94 m/s
—40 1 1 1 1
0 0.5 1 1.5 2 2.5

BFRE] r(sec)

Fig.6 Pressure response of the vortex drain
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Fig.7 Typical pressure response(Qrn=40 L/min)
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