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Flow Characteristics of Air-Water Two-Phase in Bundles

of Square Fuel Assembly

LI Chen-fei, WANG Hai-jun, LUO Yu-shan, CHEN Ting-kuan
(State Key Laboratory of Multiphase Flow in Power Engineering,
Xi”an Jiaotong University, Xi’an 710049, China)

Abstract: In the conceptual design of the generation IV nuclear reactor, supercritical
water-cooled reactor (SWCR) is one of the most competitive reactor style because of its
outstanding advantages such as simple system and high efficiency. In one conceptual de-
sign, the fuel assembly in SWCR is square. On the basis of this design, a visualization
experiment was carried out to get the air-water two-phase flow characteristics in square
fuel assembly. The superficial air velocities were taken as 1. 2 to 70 m/s and superficial
liquid velocities were taken as 0. 2 to 2. 8 m/s in this test. Four flow patterns were ob-
served and corresponding flow pattern map was established. The friction pressure drop
of air-water two phase flow in square fuel assemble under above test parameters was ob-
tained and a correlation was given to predict the two-phase pressure drop in this flow
channel.
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Fig. 1 Experiment system
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Fig. 2 Cross section of test channel
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Fig. 3 Front side of test channel
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Fig. 6 Flow pattern maps of test channels
a W 1 b—liA 2
W R @ — 3R A—FLAL IR

o 6 m] LA . IR G 69 25 i B o
A AL B AUE AR AR, 88 2 53l 1E 1 AR L, H

PR R AR X IR A S A /) 1 I 1 L
218 p/ dAEXT PIAH TR B B .

3 BREEEBENRHBHHR

T2 6 38 1 AL A R A RH ) 3R B R Y
Fanning x0T 515 5 .

LG

pF - thp

A AL R A R 5 BH ) & B L F S A
K 3 G FUAH IR o 3 5 D, . 38 T8 Y 0
s o, PAHIRAR R JE

Sadamoti JFIN A . 78 115 AE BB 45 16 /Y g
By i, 75 7% R T A LT AR S, IR X E
I8 FE AR TR 4 JLAT R A T B R SR 5
UL, A B Ch

@)

A= CRe " (2)
Hors
- G
C./C, =3 []0.0154 C. —0.012] 4+0.85
lo
(3

K. CL AR BIE 4 38 19 2 3 L 244 Co » B
B4 I8 1Y 25 W LA 2 8, 76 K RO i X
Co=0.316 45 G, Cy . 23 51 2 3E BE & F BB
NI WIREE 2

AL 58 19 Blasius 230, B C,=0. 316 4
TR AEVOKCh TRy, 7 v LLE W R
GRS E A 22 K. X E 1 R G i
W 2 M. 1 H, BEE Re 3§ K, 7E Re<<
4 000FY X3 . A T RER RS A 12 . # I8 Sad-
amoti Xf PRI 38 38 /9 115 5 i, i 0 0 1A 1Y
C/CHARE N 1.5, & X (3 X C #17E
1E.1C=0.339 5, (HMNEHATF X —45
RAUPRBA, 2, 3 O 0 E UE 1718 1 15
AR SRR Y L Nl 1 s 2 XY A G
B 43 51°40. 380 1/10. 258 6, A 1 Hli#H 2
BY Y H AR M 22 A K, H 4% BB Sadatomi J7 i
AP R LA B F 5 A 2208 302, KT
3 Y EE R E ) R A S H U 28 p/d E A
K. BLAN,EIE 1 M 2 B o 1.5
3 mm. #J& T B A5 S BT, HL G/ N AR bkt T 1E
AN FEPE R S AT BB R K. TG R
SERL T PR R E G I, OC T R B X A A
FEAERH T 2 B0 52 e AR B R s A



JETRER A Ak

66
008 ®
\
0.06 |
A
AN
~ 0.04 \‘:\;3:!_
0.02 }
0.00 . . ] .
0 4000 8000 12 000 16 000
Re
0.08 |
b
| |
0.06 1¥\
[ )
‘\
~ 0.04 1 x\‘:‘:
\-M.__. —o— o~
"""I--._,__.__.__.__.
0.02 |
0.00 - - . .
0 4000 8000 12 000 16 000
Re

&7 PESERE) REORFE R EOC Rl &
Fig. 7 Fitted curves of friction factor and Re
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