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Single-phase Flow Characteristics in Narrow Channel Under Rolling Motion
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Natural Circulation , Nuclear Power Institute of China, Chengdu 610041, China)

Abstract: Experimental studies of single-phase pressure drop in narrow rectangular

channel under rolling motion were carried out. The rolling periods were 8, 12, 16 s,

and the rolling angles were 10°, 15°, 30°. Experimental results show that the frictional

factors periodically fluctuate with time. The amplitude and average value of frictional

factors decrease with the increasing of Reynolds numbers. At any moment, the transi-

ent frictional factors increase with the increasing of rolling angular acceleration.
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Fig. 1 Scheme of rolling facility
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Fig.2 Simple diagram of experimental loop
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Fig. 3 Scheme of differential pressure

measurement of test section
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Fig. 4 Force analysis under rolling motion
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Fig.5 Periodic change curves of centrifugal and

tangential inertia force with time
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Fig. 6 Periodic change curves of additional pressure

drop and angular acceleration with time
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Fig. 7 Periodic change curves of calculated (a) and experimental (b) additional pressure drops with time
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Fig. 8 Effect of Reynolds number on fluctuation

of frictional coefficient
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Fig. 9 Effect of rolling periods on fluctuation

of frictional coefficient

TFF R A BB R 1 Sl i (B I
PP IE R A R .y 3.2 1 B 2 A |]
ORHL 42 28 T SO R £ 2 P9 22 AR SB35 455 470 Jon i J3E
A AZ A o B0 4 o A B2 O 1 2 S B0
JEE PR R T A 0038 8 BB A 3 438 7 A 1 R i e
AR A o Xt U 30 2 81 9K 3t L 5 1) A B S A
1713 3 S RE 45 B 7 458 2 72 Al 18y Wi 38t AR, T A
—E 5 42 A 30T A BRI s e 1) B 32 {0 0L
A X i Sl K B0 B B 1) A P SR AR L BT RLAE
FATR VR XA TR B 538 T 00T 5 - AE— €
(1) 425 132 J) 303 DAY BE 8 BHL 3 466 1) - S (LB AS A ]

5 it

D) B3 A 0 B in He 98 X6 3 38 P9 19 9
77 A JE B P 1 K B i B RS A A 5 O R R
A TR P 1 28 A DA S 30 BHL R 5B I [R]
LB B R Y B B .

2) ERBERE Mg T, 5o
K& YL Bl 5P T 8 BRI H I T 3t 3 194 5% il 4
FHBSSS L AH I 1) 2 B 28 B80T 52 104 52 W /) L 8 2l
R FE R /N P B D

10 15 20 25 30 35 40 45 30
t/s
110 $RAEAEEXS /TR A O B0 1) 5
Fig. 10  Effect of rolling angles on fluctuation

of frictional coefficient
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