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@ Water tank
@ Test pipeline

® Triangular weir
@ Servo water gauge
® Pressure transducer

® Low pass filter
@ D.C amplifier
Data recorder
® A-D converter
@9 Digital computer

Experimental setup and block diagram of data reduction system.
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(a) Closed conduit flow

(b) Bubble flow
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(e) Semi-open channel flow
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( f ) Open channel flow
Fig. 2. Classification of pipe flow.
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Fig. 3-1. Relation between inlet discharge and outlet
discharge in pipe flow (1=1/50}.
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Fig. 3-2. Relation between inlet discharge and outlet

discharge in pipe flow (I1=1/25).
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Fig. 4. Relation between periodic time and inlet
discharge.

&%%%<&%ﬁ,:@ﬁ@%$%%u,%%ﬁ,
BIE, BHOR, SHIEADRIK, b KEE %
ElL S TEL NG, KEBREMIC BT 2 S
%%F@4u%%%%.ﬁﬁﬁ¢&w%ﬁ.¢&b
SETKAE D KA T & BT S 0B 22 G B
LOUEEMPR o Twah, GRS E21 00
W, EBRUERT 230K E SOBED S 2 2 JE
MR L%, 7270 hEs L, BITERE1bh
7% B TAATE 4 & Cla SR I BERE < 12 7 o
-7z

3. RREBFAEHER
BHADIENEBEZ DHIICL > TRELCRR DY,
FETVAEY 5 & H iR OB % BIRE I 2 = & sl i
ThibEEbRL,
&%ﬁ%%ﬁp%,%ﬁ%?ﬁﬁﬁﬁk%@%
BIEN p ilLoTHET RO

LB, ZORMEICARRE» @B RET S
KBS p 2812, 05 TOENEROMH =
FERTHHEE LT, TRy Y
Y7 EINTNEDOEBES p ODFHR 2 T %
HwbZkedny hbt

2 (p—p)*
i=1
p z:_M.__%_N ............................ (2)
Ehb, TITipid
N
p= ——N— ....................................... (3)

ERMNOWR Y — > L FBFEADLD L/D=3
(27cm) DREI B BIEH OLEBHIE p' & O RIS
%F@Stﬁ?.:@ﬁ@&yfuyﬁﬁﬁAF
0.18, > 79 > ZEH N=6,000 (L7455 <
Yo7 L REENZI00H) CRE LTV, "
LGN LI IR Y — 12k 5 TEHOLES)
BRI K E L ERDVR SN D, HICKARKEOES
WWRBHTRKEL, KEISKEVE (EYNEe
Q=13.0 I/sec) 123 5E 2 BAK IR DA D 2045 LI
DIEERL TV A, S ARz 28 MlsS o &
LTHEITENT, PR RAROR DB BEE -



218 £ BE

0 Qave=13.0 1/sec
. Qave: 7.0 l/sec

1.0 -

0.5+

30 Q=118 I/s—Qi=1.11/s

/ﬁ (g/cm?)

0 ' 1
Closed Bubble Bubble mass Mlxmg Seml-open Open channe]
conduit flow  flow flow flow channel flow  flow

20

T

Flow pattern

Fig. 5. Relation between intensity of pressure
fluctuation and flow pattern.
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Summary

Flows in pipe are generally classified into closed conduit flow and open channel flow.
cally, there exist flow regions which can not be classified into those flows.

But practi-
Transitional region flow

entrains air, and theoretical treatment become very difficult owing to the fact that shapes of air-bubble

in flow are quite variable and unsteady.

Accordingly hydaulic characteristics of these regions were

investigated by experimental approach, and the following conclusions were obtained.
1. Due to the quantity of air entrained the flow patterns at transitional region of closed conduits
flow and open channel flow may be classified into bubble flow, bubble mass flow, air-mixing flow and

semi-open channel flow.

But all of those flow patterns do not always occur at one transitional region,

and the kinds and shapes of flow patterns are to be determined by diameter of pipe, length of pipeline,

gradient of pipeline, shape of pipe inlet and so on.

2. In case of air-mixing flow pattern and such like, cyclic period is to be brought forth by pressure

in pipe and by water level at pipe inlet.

The length of cyclic period is to be influenced by quantity of

entrained air, gradient of pipeline, length of pipeline and so on.

3. In case of transitional regions of closed conduits flow and open channel flow, high pressure fluc-

tuation occurs due to air entraninment.

Pipe vibration may be induced by this fluctuation.



