A3 BT B o% X @ K F oF Ik Vol. 43 No7
2009 4 7 H JOURNAL OF XI' AN JIAOTONG UNIVERSITY Jul. 2009

FAREEEEEN X RRFHLEHR

PR ERERC Tk
(L P25 K 3 TR A E R A S0 . 710049, P12
2. VB AR GURH KA PR B S TTB T B2 B, 710055, P22

BWE, ARA-KAMNF B T LI 68 7 i, 2T % 2 10 mm 89 iE 55 7 8 @il i A 2 A-KE
A LA HANRAR AT T IR AL A 0.04~100 m/s, AYLAKE 4 0.001~6 m/
s. WA B T IE 75 T A E B A P AR B a9 S AL A AL, 38 ad B S T AL A A ALBLAY N E R ) A 4R 3
AW IRRAARFAAR GEET B M B ABEAFE ZRATNE, Bt AR BmABAS
A AR R Z R, FES B RO R AL HiBiE ey RART TR . HTHFPHER AR
B CMNELAEMH A HERRBELR EAR S F R &, B 88 P9 5K 7R 60 & B2 AL LA
SA B AR R AMAEE R, R AR E Bk AR Ak y HEAARBENEF T B HidiE N
Je B R B IR R R F AR B B B R e A B L GERA T UE 7 B i N M A R UL Ak 4
WK RARAE R R HIG R AR AT LIRS AR 4 B E P AR R R

KB . EFHAREBE; ZRR R IR A

RESZES. TL334 CHEREML. A XEHRS: 0253-987X(2009)07-0083-05

Experimental Investigation on Secondary Flow of Air-Water Two-Phase
Flow in Straight Channel with Square Cross-Section
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2. School of Environmental and Municipal Administration Engineering, Xi'an University of

Architecture and Technology, Xi'an 710055, China)

Abstract: An experimental investigation was conducted on the vertically upward flow of air-water two-
phase in a channel with a square cross-section. The hydraulic diameter of the channel was 10mm; the su-
perficial air velocity was 0. 04-100m/s; the superficial water velocity was 0. 001- 6 m/s. The typical flow
patterns, creep flow and rivulet flow, were observed by flow visualization with a DV camera and an en-
doscope, and the flow pattern map and flow pattern transition boundaries were obtained. The thickness
of liquid film of the creep flow and the annular flow in the square channel was measured by a y-ray in-
strument. The results show that the mechanism to form the creep flow in the square channel is different
from that to form the rivulet flow in a circular tube and a secondary flow exits in the square channel. The
phase distribution on the inner wall of the noncircular channel indicates that the influence of the channel
geometry results in the steeper radial distribution of the phases and velocities, and eventually turbulent
secondary flow. With the increase in the gas velocity, the film thickness at center of the wall is greater
than that at corner, indicating the significant effect of the secondary flow on the phase distribution in the
noncircular channel.
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