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Behavior of a Falling Water Sheet
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Shigeki MORII and Seiji OHKUBO
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This paper describes experimental and analytical study on the behavior of falling water sheets.
Falling water sheet flowing over a dam sometimes oscillates. It in turn causes vibrations of paper
sliding doors or windowpanes of houses in the neighborhood since its frequency is low. Experimental
results shows that the frequency of water sheet is the same as that of the pressure in the air chamber.
Water sheet vibration is closely related with an air chamber behind the water sheet. The vibration
can be suppressed by putting a baffle at an appropriate height in an air chamber. Further, water sheet
behavior is analyzed. Comparing experimental data with analytical ones we conclude that sheet
vibration occurs around the conditions where the work done by the water sheet on the air chamber

reaches a maximum.
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Fig. 1  Experimental apparatus
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Fig.2 Relation between pressures in the air chamber and
water-sheet configurations (ay =13 mm, 5=300 mm,
d=250mm, #=621mm, f=13Hz)

X 3 OEETIE 2 DOREIE— FRFAELEDRN, K
ERTIIMUDOEREMET 1~3 DOF—RBRE LT,
FOBBEDOE—RDOIBRHELSLTVE—REHAL
BE— Motz REBEERIIEROE— A
BELERBIZAZZZEHHD. LYot — RABRS
NAEWEND A D= X NIZ BV, ERFHEIR~5
BRE)THTRANOE DDE— RIZELE V. B,
KRR A E &, PAEMOZEREITREE R | BRE
ROFTREEROBEFREFIIER CRLLIREELY
10§24 L@t

2w MEay, PAZEERITE b, EEKMLd2EDS
SA—Z R SR L EDOKEOREBE f 2K TE S
AMCHLTEEDTRLEDER 4 THS. RILETS
JZBNT, BELSWVERBRIIKEREFTRLT
W3, B ALY B=620 mm (2R S TWS 2 DORENEKL
BE 3 IZHRHIE LTS, R bbnd &5 IR
BTV oD SN —FIS RTINS, 5 T
350, ERTERCEREIIN 3 TRRZKRET
— FRRECZEERL, £, WATHAZEMEZ,
HOMBKLTREE h 2HE T T2H OB LEOKREE
HThHb.

(2)9.8Hz (b) 14.0Hz
Fig. 3 Two modes of water sheet vibration
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Fig. 4 Observed water-sheet vibration
frequency versus ~
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Fig. 6 Observed mode shapes
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Fig.7 Installation of a baffle
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Fig. 8 Effect of an baffle on stability (ay=3.1 mm,
b=95mm, h=620mm)
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Fig. 9 Analytical model
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Fig. 10 Work done by the pressure Ap in the chamber on the
water sheet
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Table. 1 Calculated values of S at maxima of W_

=05m h=0.7m =1.0m
Mode S S S

1 1.206865 | 1211413 1.217622
2 2.223966 | 2226315 2.229605
3 3.231345 | 3.232916 | 3.235129
4 4235462 | 4236639 | 4.238302
5 5.238090 | 5.239030 | 5.240361
6 6.239912 | 6.240696 | 6.241804
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(b) Ap = minimum
Fig. 12 Water sheet configuration (S = 3.23)

(a) Ap = maximum
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