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Fig. 1. Classification of flow patterns in gated pipeline.
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Fig. 2. Test pipe equipped with a gate and air
vent.
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Fig. 3. Sample of oscillograph recorder.
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Fig. 4. Normal distribution of temporal pressure.

LTwna,

ERERBIUER

(1) 4—PBEEOED

woKEICRBINTY — F £BABRK LI, Fig
10 (a) OESIHF —OWHENBEELE LD, H2
Wiz (b) 0&5 AEHAEL LI, FEBEAER
Ll RPORDOENIRATE > TTFHINLT
5.

L,_Pa___f?i( 1 _._1_)
wy  w, gAd \aXc¢ A

cc€m;¥-bﬁﬁ?@&ﬁ,m;f—b&bTm
MToORKES (AEEH, Q ik, A; HEOWE
#, a; Y- POMEXER, ¢ ¥ — i B IHEFREK.

-30

O
/}

E o
oo
= -20

®
E 0°
= /
»
3 /0’9
g & ® 1h/D=0.3
E-10 —
g o © h/D=0.4
& o h/D=0.5

© h/D=0.6

|
0 10 -20 -30

Theoretical Value p(g/cnf)
Fig. 5. Pressure behind the gate.

L-98->T (b) REDRDI pr HADME % D%
BOWIZ, ¥—FOFEICEKANREIN TV I E
S, WAKRERLET L CRARARERTCLE
L Twa. Fig 513, pn OXBREE (6) R&ED
ROE-EREE O EED LT, BIRERL
By, 6) RRZYTHDLEDLNL.

(2) EHEDHOXZEZ VP’

EHE#OKREX VP Ly -t SOEREL/D &
OB Fig 6 WRLTVWE. P SHSPOKD
CAEROBEE b, AEBREHTE, ¥— FOHE
CREMNE LT BIASINEL OB B
Kk L CHRRBTHR TS 584 (Fig.1-b) &, &
SILHAD ¥ — PETHCHEBKERKL T L
RoBs (Fig. 1-d) £T, ¥—F THOBESOE



242 £ B @
15 L En— 15 T T
A Free Jump _ A Free Jump _
by /ﬁ a Full Flow /Fr=4.49 a Full Flow ) Fr=2.56
AR B Free Jump _ B Free Jump _
10 R b Full Flow ) Fr=5.27_] 10 b Full Flow ’Fr=3.40
/ \ C Free Jump _ o C Free Jump _
57/ PJANBl \e Full Flow )Fr=6.37 Nk | o | Full Flow Fr=3.97
(g/cuf) P /a ‘\\ < J\ I ‘
! // Vi N b ! b N
l’// \\\\‘\ \ I —A -
P AN ~=T ;‘::\\ -
/ Q :;:;_:::‘:;:_._:_.__ ey /
0 3 6 9 12 15 0 3 6 9 12 15
L/D L/D

(a) Gate opening h/D=0.3

Fig. 6. Relationship between pressure fluctuation
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and distance from the gate for various Froude number.
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Summary

When the gate established near the intake of pipeline is partly opened, severe pressure fluctuation, vibration
and subatmospheric pressure are likely to occur at the downstream of the gate. 'To avoid severe subatmospheric
pressure which may lead to cavitation and vibration, air vent is usually located behind the gate. However the
flow-patterns in pipeline downstream of the gate vary due to the pressure difference across the gate, the pipe di-

ameter, the gate opening, the size of vent and so on.

This time, experimental investigation of pressure fluctuation at the downstream of the gate was carried out

in case of the flowing types as shown Fig. 1(b) and (d)

» and the following qualitative conclusions were obtained.

(1)  Under the same conditions, concerning maximum of J}?Z there is little difference between the case of
full flowing and the free hydraulic jump, excepting the fact that the position at which the maximum occurs some-

what shifts.

(2) Intensity of pressure fluctuation C, keeps itself almost constant in spite of the Froude number-variation

at the fixed gate opening and position.

3) Value of C, becomes largest when the gate is opened at about 30% in height, and the maximum value
» g g p g

at the downstream of the gate attains nearly as large as that of the part situated far-off from the gate.

Generally

the position where the maximum value is produced, lies in the section away from the gate from three times to six

times as long as the pipe-diameter.

(4) In both the cases of full flow (that is submerged jump) and free hydraulic jump in pipeline, distribution-
patterns of pressure fluctuation €', at the downstream of the gate are quite similar to those of C, in case of the
open channel flowing. But the maximum value of Cp in pipeline becomes nearly three times as large as that in

the open channel.



